
~!! Canyon Fuel 
~ Company, LLC 
A Subsidiary of Bowie Resource Holdings, LLC 

October 9, 2015 

Mr. Daron R. Haddock 
Coal Program Manager 
Division of Oil, Gas, and Mining 
1594 West North Temple 
Salt Lake City, Utah 84114-5801 

Skyline Mine 
Gregg A Galeckl EnVIronmental Engineer 
HC35, Box 380 
Helper Utah 84526 
(435) 448-2636 
Fax (435) 448-2632 

RE: Southwest Reserve - Flat Canyon Lease, Federal Lease UTU-771114, Canyon 
Fuel Company, LLC, Skyline Mine, Task 10 # 4806, C/007/005, 

Dear Daron: 

Attached to this letter are C 1 and C2 forms outlining information submitted in response to 
Task 10 # 4806 to include mining in the Flat Canyon Federal Lease UTU-771114. Also 
submitted and included with this letter is a six (6) page document titled, Technical 
Analysis Response - Task 10 #4806" which outlines the deficiencies cited in Task 4806, 
and how they were addressed. There are .pdf files identifying both the modifications to 
the M&RP to accommodate the additional mining and independent studies providing 
support for the amendment. 

A total of thirty-six (36) files are being submitted electronically which include one (1) file of 
the text changes to the various sections of the M&RP; fifteen (15) plates/figures; and 
twenty-one (21) various reports and support documents. 

If you have any questions regarding this information, please give me a call at (435) 448-
2636. 

Sincerely: 

~!,1.~ 
Gregg A. Galecki 
Canyon Fuel Company, LLC. 
Environmental Engineer - Skyline Mines 

Sk.) IIll': \Iinc 



APPLICATION FOR COAL PERMIT PROCESSING 

Permit Change IZI New Permit D Renewal D Exploration D Bond Release D Transfer D 

Permittee: Canyon Fuel Company, LLC 
Mine: Skyline Mine Permit Number: CI007/005 
Title: Southwest Reserves - Flat Canyon Lease 
Description, Include reason for application and timing required to implement: 

Modification to conduct mining in new Federal Lease UTU-771114, Task ID# 4806 

Instructions: If you answer yes to any of the first eight (gray) questions, this application may require Public Notice publication. 

DYes~No 

DYes~No 

DYes~No 

DYes~No 

DYes~No 

~YesDNo 

~YesDNo 

DYes~No 

DYes~No 
DYes~No 

DYes~No 

~YesDNo 

~ Yes DNo 
DYes~No 

DYes~No 

DYes~No 

DYes~No 

~YesDNo 

~YesDNo 

~YesDNo 

DYes~No 

~YesDNo 

~YesDNo 

1. Change in the size of the Permit Area? Acres: _ Disturbed Area: __ D increase D decrease. 
2. Is the application submitted as a result of a Division Order? 00# __ 
3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area? 
4. Does the application include operations in hydrologic basins other than as currently approved? 
5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond? 
6. Does the application require or include public notice publication? 
7. Does the application require or include ownership, control, right-of-entry, or compliance information? 
8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling? 
9. Is the application submitted as a result ofa Violation? NOV # __ 

10. Is the application submitted as a result of other laws or regulations or policies? 
Explain: 

11. Does the application affect the surface landowner or change the post mining land use? 
12. Does the application require or include underground design or mine sequence and timing? (Modification ofR2P2) 
13. Does the application require or include collection and reporting of any baseline information? 
14. Could the application have any effect on wildlife or vegetation outside the current disturbed area? 
15. Does the application require or include soil removal, storage or placement? 
16. Does the application require or include vegetation monitoring, removal or revegetation activities? 
17. Does the application require or include construction, modification, or removal of surface facilities? 
18. Does the application require or include water monitoring, sediment or drainage control measures? 
19. Does the application require or include certified designs, maps or calculation? 
20. Does the application require or include subsidence control or monitoring? 
21. Have reclamation costs for bonding been provided? 
22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream? 
23. Does the application affect permits issued by other agencies or permits issued to other entities? 

Information submitted electronicall in Adobe Acrobat. df format. (This number includes a copy for the Price Field Office.) 

I hereby certify that I am a responsible official of the applicant and that the information contained in this application is true and correct to the best of my information 
and belief in all respects with the laws of Utah in reference to commitments, undertakings, and obligations, herein. 

Cor." liea1) oS C&J1~' b.MBII(~H~1<r , /O-~/5 
Print Name / Sign me, Po Ition, Date ' 

~ , 20 /5 

ot Public 1/1 
My commission Expires : . 20!::L.} 
Attest: State of ~~~ ~ ... /,J.~:itlkJ ... "",--...:.L.' ________ } } ss: 

Coun~of ~~~~~~~4-______________ _ 

For Office Use Only: 

Form DOGM- CI (ReVIsed 3/22/20 10) 

Assigned Tracking 
Number: 

MELISSA S WILLDEN 
Notary Public · State of Utah 

My Commission Expires 
March 19. 2019 

Commission 11682454 

Received by Oil, Gas & Mining 



APPLICATION FOR COAL PERMIT PROCESSING 
Detailed Schedule Of Changes to the Mining And Reclamation Plan 

Permittee: Canyon Fuel Company, LLC 
Mine: Skyline Mine Permit Number: CI007/005 
Title: Southwest Reserve - Flat Canyon Lease Task ill # 4806 Page 1 of 2 

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit 
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table 
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and 
Reclamation Plan. Include page, section and drawing number as part of the description. 

o Add [8] Replace 

[8] Add o Replace 

o Add [8] Replace 

o Add [8] Replace 

o Add [8] Replace 

[8] Add o Replace 

o Add [8] Replace 

[8] Add o Replace 

o Add [8] Replace 

[8] Add o Replace 

o Add [8] Replace 

[8] Add o Replace 

o Add [8] Replace 

[8] Add o Replace 

o Add [8] Replace 

o Add o Replace 

[8] Add o Replace 

o Add [8] Replace 

[8] Add o Replace 

o Add [8] Replace 

[8] Add o Replace 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

o Remove 

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 
Chapter 1 Table 1.114 (page 1-23), pages 1-19, 1-20, 1-21, 1-23 1-241-32, 1-32(a), 1-39, 
Plates 1.6-1 Rev6, 1.6-2 rev.8, and 1.6-3 rev. 1 0 

Chapter 1, pages 1-20(a) and 1-20(b) 
Chapter 2, Section 2.2 Geology and Geotechnical, pages 2-10, 2-11, 2-lla, 2-12, 2-13, 2-15 (2-12, 2-
13 & 2-15 confidential) 

Chapter 2 Section 2.2 Geology and Geotechnical, pages 2-19 (Table 2.2.8-2), 2-20 
Chapter 2 Section 2.3 Groundwater Hydrology, pages 2-29, 2-29a, 2-29c, 2-29d, 2-3001),2-
30(1),2-33,2-34,2-35, 2-35c 

Chapter 2 Section 2.3 Groundwater Hydrology, pages 2-2ge 2-35d 
Chapter 2 Section 2.3 Groundwater Hydrology, pages 2-36, 2-36a (Table 2.3.7-1), 2-38 
(Table 2.3.7-3) 

Chapter 2, Section 2.1 Environmental Resources, page 2-4e 
Chapter 2 Section 2.4 Surface Water Hydrology, pages 2-40, 2-41,2-42, 2-42a, 2-42b, 2-
43b, 2-44a, 2-46, ADD 2-46b and Figure 4-1 

Chapter 2 Plates 2.3.4-10 Cross Section Structure Profile Flat Canyon LBA 
Chapter2 Section 2.5 Hydrologic Impacts of Mining Activities, pages 2-48, 2-49, 2-51, 2-
51c, ADD 2-51-1 and 2-51cl 
Chapter 2 Section 2.7 Vegetation, page 2-63a, ADD 2-63al, 2-63b (Fig 2.7.9-1), 2-63c (Fig. 
2.7.9-2) 

Chapter 2 Section 2.8 Aquatic Wildlife Resources, pages 2-67, 2-71 a, 2-71 b, 2-72a 

Chapter 2 Section 2.9 Terrestrial Wildlife page 2-104(1) 

Chapter 2, Section 2.6 Climate - General Information, Page 2-55 

Chapter 2 Section 2.10 Raptors, replace page 2-111 c 

Chapter 2 Section 2.12 pages 2-122, 2-124, 2-125, ADD 2-125a 

Chapter 2 Section 2.14 page 2-161 

Chapter 2, Plates 2.2.7-1 rev3, 2.3.6-1 revI6,2.3.5.1-1 rev7, 2.7.1-4 rev4,2.12.1-1 rev6 
PHC Addendum Volume 2 - Appendix N Groundwater and Surface-Water Systems in the 
Flat Canyon Tract and Adjacent area ... Petersen Hydrologic, Inc. 13Aug2014 
PHC Addendum Volume 2 - Appendix 0 Groundwater Conditions in The Star Point 

[8] Add 0 Replace 0 Remove Sandstone In the Vicinity of the Skyline Mine,2014, Petersen Hydrologic, Inc. 

o Add [8] Replace 0 Remove 
Information has been submitted electronically. Two (2) paper copies will be submitted at final 
approval. Plates requiring professional certification will be done at final approval. 

Form DOOM - C2 (Revised March 12,2002) 



APPLICATION FOR COAL PERMIT PROCESSING 
Detailed Schedule Of Changes to the Mining And Reclamation Plan 

Permittee: Canyon Fuel Company, LLC 
Mine: Skyline Mine Permit Number: CI007/005 
Title: Southwest Reserve - Flat Canyon Lease Task ID # 4806 Page 2 of2 

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit 
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table 
of contents, section ofthe plan, or other information as needed to specifically locate, identify and revise the existing Mining and 
Reclamation Plan. Include page, section and drawing number as part of the description. 

DAdd ~ Replace 

DAdd ~ Replace 

DAdd ~ Replace 

DAdd ~ Replace 

~Add D Replace 

~Add D Replace 

~Add D Replace 

~Add D Replace 

~Add D Replace 

~Add D Replace 

~Add D Replace 

~Add D Replace 

~Add D Replace 

~Add D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 

Chapter 3 Section 3.1 pages 3-6, 3-12, 3-13, ADD 3-6a 

Chapter 3 Section 3.3 page 3-S1 

Chapter 3, Plates 3.1.S-3 revO, 3.3-4 revO 

Chapter 4 Section 4.17 page 4-94, 4-95b, 4-95c, Plate 4.17.3-1 A 
Chapter I, Appendix lIS-A, I) USFS letter, 2) Emery Water Conservancy District letter, 3) 
Legal Notice, Coal Lease UTU-77 I 14 
Appendix A-I, Volume 2, Results of the 2015 Geomorphic Evaluation of Eccles Creek, 
Earthfax, October 2015 
Appendix A-I, Volume 2, Lease UTU-77 I 14 Baseline Water Quality data of Proposed 
additional water monitoring sites 
Appendix A-2, Volume 2: 1) Toad Survey - Alpine Ecological, August 2014; 2) Prime 
Farmland Determination - NRCS, August 2014,3) USF&WLS Species by County Review, 
Alpine Ecological, October 2015; 4) Vegetative Analysis of Seven Proposed Drill Sites and 
Seven References Sites, Alpine Ecological, August 2015; Subsidence Area Vegetative 
Monitoring Protocol, Alpine Ecological, October 2015 
Appendix A-3, Southwest Reserve Roof, Coal, and Floor analysis (holes 99-3-1, 95-21-1, 
95-2S-I, 9S-3-2C) 
Appendix A-3, Southwest Reserves NEPA Analysis Area, 2011, Western Land Services Inc. 
OS.10.2011 
Appendix A-3, Southwest Reserves NEPA Analysis Area, 2012, Western Land Services Inc. 
OS.06.12 

Appendix A-4, Volume 2 - Flat Canyon Coal Lease Tract Final EIS, January 2002 

Appendix A-4, Volume 2 - Flat Record of Decision 
Appendix A-4 CONFIDENTIAL File I) SHPO concurrence letter; 2) Hopi Tribe 
concurrence letter; 3) EPG email; 4) NRHP site 42Sp445 map 

Any other specific or special instruction required for insertion of this proposal into the 
Mining and Reclamation Plan. 

Received by Oil, Gas & Mining 

Information has been submitted electronically. Two (2) paper copies of the information will be 
submitted at final approval. 

Form DOOM - C2 (Revised March 12,2002) 



Technical Analysis Response 

Task ID #4806 

The following identifies how items in the Technical Analysis, Task ID #4806 were addressed in 

the Southwest Reserve - Flat Canyon Lease modification application. Deficiencies are identified in bold 

lettering followed by the response. 

General Contents 

R64S-301-121.200, -114.200; Identification of Interests: Section 112.600 has been returned to refer to 

Plate 1.6-1 as the Landownership map. 

R64S-301-114; Right of Entry: Table 1.114 has been updated with the lease issuance date. 

R64S-301-1S0; Completness: A copy of executed lease UTU-77114 has been added to Chapter 1 

appendix 118-A. 

Environmental Resource Information 

R64S-301-S21; General: Special Stipulations nos. 9, 22, 23 are addressed as follows: no. 9 (dust control) 

is currently addressed in the Air Quality permit located in Appendix A-l, but no surface activities are 

associated with this permit modification; no 22 (Abandoned equipment) is currently addressed in 

Section 2.5.2 , pg 2-S1c with abandoned equipment being identified on Plate 2.5.2-1; no 23 is a function 

coordinated with the BLM and not included in the DOGM permit. For all plates showing operations 

outside the lease boundary, the following qualifying statement will be added to the legend of said 

plates: "Any project mining shown beyond existing lease boundary lines is subject to future lease 

modifications and approvals." 

R64S-301-521; Permit Area: As stated above per Ms. Cheryl Parker' guidance, any plates showing mine 

plan details outside the current or proposed leases will have the following statement added to the 

legend: "Any project mining shown beyond existing lease boundary lines is subject to future lease 

modifications and approvals." 

R64S-301-411.140; Historic and Archeological Resource Information: In addition to the EIS, 

concurrence letters from both SHPO and Hopi Indians and a site follow up from EPG archeologist have 

been added to Appendix A-4 

R645-301-321; Vegetation Resource Information: Section 2.7.9 has been expanded to include a 

vegetation map, vegetation monitoring, and a vegetation monitoring map. The following statement has 

also been added to Section 4.7 - Revegetation Plan ofthe M&RP. "In the unlikely event it is determined 

that mining-related subsidence causes material damage or a loss of riparian habitat, the Permittee 

commits to using the best technology currently available (BTCA) to mitigate the damage. The repair 

efforts will be coordinated and agreed upon by Mine, DOGM, and USFS personnel." 

R64S-301-322; Fish and Wildlife Resource Information. The lease area does not provide the habitat for 

the Western Yellow-Billed Cuckoo, and a technical memo by Alpine Ecological will be included in 

Appendix A-2. Figures 2.9-3,2.9-4, and 2.9-7 have been recently updated with the North of Graben 

Bleeder shaft amendment to update various T&E lists, and an additional report by Alpine Ecological 



outlines the USF&WS species by County list and provides a probability of occurrence for all the various 

species within entire Skyline project area will be added to Appendix A-2. Impacts to Boulger reservoir 

are not being addressed at this time; the current mine plan does not include undermining of the 

reservoir. Any future mine plans that include undermining of the reservoir will need to address fish and 
wildlife issues. 

R64S-301-411; Land Use Resource Information: Section 2.12 Land Use (pg. 2-125) has been expanded 

to include comments that neither Boulger Reservoir or Flat Canyon Campground are planned to be 

undermined. The spring collection system used at the campground will be repaired ASAP and water will 

be replaced as outlined in Section 2.5.2. In the event future mining takes place, consultation with the 

various respective agencies prior to mining to outline specific mitigation measures. Specifics of Special 

Lease stipulation #25 was also cited. 

R64S-301-622; Geologic Resource Information: A review of the text has been conducted to insure that 

the new fence diagram being submitted in the application is cited as Plate 2.3.4-10. All maps needing 

certification will be certified at final approval when hard copies are submitted. 

R645-301-725, -728; Hydrologic Baseline Cumulative Impact Area: Additional details have been 

provided in Sections 2.3, 2.4, and 2.5 concerning Boulger Reservoir and it's uses. A review ofthe 

groundwater rights listed on plate 2.3.5.2-1 indicated only two (2) water rights for domestic use. The 

Campground Spring and one located west of the Flat Canyon campground which will not be 

undermined. The beneficial use for all other springs was listed as stockwater or irrigation. 

SpeCial Lease Stipulation #27 (monitoring the gradient of perennial streams) will be addressed with the 

annual subsidence monitoring. 

Figure 4-1 (page 2-41a) has been added to the MRP. The figure is Figure 3.3 - Watershed boundaries 

and Perennial Steam Reaches from the EIS. 

In Section 2.4 Skyline has committed to re-establishing the geomorphic study conducted by Earthfax 

from 2001 through 2006. Data for the study was recollected in 2015 and Skyline commits to continuing 

the study annually should the Mine discharge exceed 5,000 gpm for an extensive period. 

R645-301-724.100; Hydrologic Groundwater Monitoring Plan: As shown in the Petersen Hydrologic 

report, water quality data was collected in the late 1990's, with field data being collected continuously 

since that time. Recent Water Quality data for the new sites began again in 2014, with the exception of 

sites S5-590 and CS-31 which were added in 2015. 

Plate 2.3.6-1 and Table 2.3.7-1 have been modified to correspond to Table 5 and Figure 2 of the 

Petersen Hydrologic report. 

R645-301-724.200; Hydrologic Surface Water Monitoring Plan: Both surface water and groundwater 

water quality data will for 2014 and 2015 have been included in the submittal. 

Baseline water monitoring data for CS-27, through CS-31 (upper Boulger) have been included in the 

submittal. 

R645-3010-521.100, -521.130; Maps Affected Area Boundary Maps: Plate 1.6-3 has been modified to 

include the Energy West Lease boundary (in blue). Plate 3.1.8-2 has been modified 1) to show mining 



only within the lease boundaries; 2) not to undermine Boulger Reservoir; and 3) all the workings in the 

Southwest to be named Mine 4. 

R645-301-411.141; Maps Archeological Site Maps: Being submitted as 'Confidential' are concurrence 

letters from SHPO, the Hopi Tribe, and both an email and map from EPG indicated the location of a 

feature located west of proposed mining activities. Plate 1.6-3 serves to adequately address places such 

as roads, parks, campgrounds, cemeteries, etc. 

R645-301-521.140; Maps Mine Working: Plates 2.2.7-1 and 2.2.7-4have been updated only slightly 

based on available drill data. Plate 2.2.7-3 has not been updated any further as that is the most current 

data available. As drilling information becomes available, the information will be updated. 

R645-301-521.140; Maps Permit Area Boundary: Plates 1.6-3 and 3.1.8-2 have been modified to be 

consistent and show both lease areas and mining only within the leases. 

R645-301-521.120, -521.125; Maps and Subsurface Manmade Features: Plate 2.12.1-1 has been 

updated to identify surface structures within YI-mile of the Flat Canyon lease. This includes the Boulger 

Reservoir, Flat Campground, State Road SR-264, and any gas or powerlines. 

R645-301-722; Maps Surface Water Resource: Plate 2.3.5.1-1 has been re-scaled to accurately illustrate 

1-inch = 2,000 feet. 

R645-301-323; Maps Vegetation Reference Area: Figure 3.5 - Vegetation Types, from the 2002 FEIS has 

been added to Section 2.7.9 as Figure 2.7.9-1 which illustrates the various vegetation communities, 

including riparian vegetation areas. In addition, a vegetation report conducted for drilling in the area 

provides seven (7) reference areas within or adjacent to the new lease area. Monitoring of riparian 

areas is discussed in a later deficiency. 

Operation Plan 

R645-301-526; Mining Operations and Facilities: Additional comments have been added to both 

Sections 3.1.2 - Mine Development Plan, and 4.17 - Subsidence Control Plan, on pages 3-6a, 4-94 and 4-

95c citing specifics of the Lease stipulations. 

R645-301-526; Existing Structures: Section 2.12 has been updated to indicate Special Stipulations and 

approval will be necessary prior to undermining Flat Canyon campground and Boulger Reservoir. Plate 

2.12.1-1 illustrates any structures, including SR-264. Verbiage was added to Section 3.1.7 indicating 

research indicates no pipelines or wells exist in the Flat Canyon lease requiring protection. 

R645-301-411.144 Protection Public Places: Sites 42Sp45S and 42Sp443 have been addressed with 

concurrence letters from SHPO, and the Hopi Tribe. Also submitted was a map indicating 42Sp45S will 

not be undermined and 42Sp443 is not recommended for registry. Flat Canyon campground and 

Boulger Reservoir are not proposed for undermining at this time and multiple sections of the M&RP 

indicate Stipulations will be implemented for their protection if future undermining takes place. 

R645-301-521.133; Relocation or Use of Public Roads: A brief discussion of subsidence to SR-264, 

referring the reader to Section 4.17 for additional details has been added to Section 3.1.6 (pg. 3-6a). 

Section 4.17.4 has been expanded to provide a commitment that coordination with UDOT will occur 

prior to any subsidence or impact to the road. 



R645-301-420j Air Pollution Control Plan: Section 4.22 - Air Pollution Control Plan currently addresses 

the Air Quality Plan. The Air Quality permit was updated in 2015 and copies of the new permit will be 

added to both Section 4.22 and Appendix A-1, Volume 1. No additional coordination with Air Quality is 

necessary since no surface disturbance, no increased traffic, or no increase in production is proposed. 

R645-301-522j Coal Recovery: Plates 3.1.8-3 and 3.3-4 have been added to illustrate the mining in the 

Southwest Reserve/Flat Canyon lease area to be named No.4 mine. Verbiage has been added to 

sections 3.1.2, 3.1.6, 3.1.8 and 3.3 to discuss the mining sequence and recovery. 

R645-301-525.130j Subsidence Control Plan Renewable Resource: Existing water rights are discussed in 

Section 2.3.5 ofthe M&RP with Surface Water rights illustrated on Plate 2.3.5.1-1 and Groundwater 

rights identified on Plate 2.3.5.1-2. These maps identify the existing state water supplies on both the 

lease and adjacent areas. Additional areas of the permit that address water supplies, replacement, 

potentially affected Water rights, Mining impacts on Water Quantity and alternative water supplies are 
thoroughly discussed in Section 2.5 - Hydrologic Impacts of Mining Activities. 

R645-301-525.300j Subsidence Control Plan Subsidence: Boulger Reservoir and Flat Canyon 

Campground are not being undermined with the current mine plan. Section 4.17 has been modified to 

reflect that the reservoir is not currently proposed for undermining, and any future undermining of the 

reservoir or campground would be subject to additional permit requirements; specifically Special 

Stipulations #25 and #26 of Lease UTU-77114 and other environmental mitigation measures. Page 4-95 

has been modified to reflect that Boulger Creek may be undermined, but areas of Upper Huntington 

Creek, Electric Lake will still not subject to "mining caused subsidence" since these areas are not be 

mined with longwall methods. 

R645-301-632j Subsidence Control Plan Subsidence: The subsidence plan is outlined in detail in Section 

4.17 - Subsidence Control Plan. The amount of subsidence is confirmed annually with an aerial survey 

submitted in the annual report. Field checks of areas undermined are conducted annually as well. 

Specific verbiage has been added to Section 4.17 indicating that undermining of Boulger Reservoir and 

Flat Canyon are not planned at this time will require additional permit approval from the regulatory 

agencies. 

R645-301-525j Subsidence Control Plan Performance STO: Additional discussions have been added to 

Section 4.17.3 indicating no undermining of Flat Canyon Campground or Boulger Reservoir are planned 

at this time. The section also indicates additional permit approval from the regulatory agencies is 

necessary prior to mining. 

R645-301-332j Fish and Wildlife Protection and Enhancement Plan: As outlined in Sections 2.3, 2.4, 

2.7.9, and 4.17 the creeks will be monitored for effect from subsidence through a combination of 

monitoring the flow in the creeks, the vegetation surrounding the creeks, and a survey of the gradient of 

the creeks to maintain a suitable habitat. A report has been submitted specifically addressing the 

Yellow-billed Cuckoo does not exist in the area, along with report identifying the USF&WS species by 

county review for the area and the likelihood of the species presence in the Skyline area. 

R645-301-322.200-230j Fish and Wildlife Endangered and Threatened: Many of the species and lists 

have been updated recently with the North of Graben Bleeder shaft amendments. Also, a detailed 

list/report is being submitted, drafted by Alpine Ecological, that lists the USF&WS species by county and 



the likelihood of the species being present in the Skyline Area. Species of concern have been surveyed 

for their presence. No species of concern have been observed. 

R64S-30-333j Vegetation: Two riparian vegetation studies have been outlined in Section 2.7; one (1) for 

low-flow conditions potentially caused by subsidence, the other potentially caused by increased mine 

discharge. 

R64S-301-731j Hydrologic General: There are no current plans to undermine Boulger Reservoir. 

R64S-301-731.210j Hydrologic Ground Water Monitoring: Spring SW5-590 has been added to Plate 

2.3.6-1 and Table 2.3.7-1. The site is located south of Boulder Creek within the proposed mining. 

Seasonal sampling was initiated in 3rd quarter 2015 with two (2) quarterly samples being collected in 

2015. 

R64S-301-731.220j Hydro Surface Water Monitoring: Stream CS-31 has been added to Plate 2.3.6-1 and 

Water monitoring Table 2.3.7-1. The site is located on Boulger Creek upstream of proposed mining. 

Seasonal sampling was initiated in 2nd quarter 2015 with three (3) quarterly samples being collected in 

2015. 

Maps Affected Areaj (See Analysis in Environmental Resources Maps Affected): Items were addressed 

in previous section 

Maps Facilitiesj (See Analysis in Environmental Resources Maps Affected): Items were addressed in 

previous section 

Maps Mine Workings: Items were addressed as outlined in Environmental Resources Information

Maps Mine working. 

R64S-301-S12j Maps Certification Requirements: Plates requiring certification by a professional 

engineer or professional geologist, with the appropriate experience, will be certified at final approval. 

Reclamation Plan 

R64S-301-412j Post Mining Land Use: There is no surface disturbance associated with the Flat Canyon 

Lease, and no anticipated changes to the post mining land use. Monitoring of vegetation, water, 

recreational use of Boulger Reservior, wildlife, and structures are all addressed throughout the M&RP as 

well as commitments to mitigate any damages on a case-by-case basis. 

R64S-301-342j Wildlife Protection: 

R64S-3010-S12j Maps Reclamation Certification Requirements: Plates requiring certification by a 

professional engineer or professional geologist, with the appropriate experience, will be certified at final 

approval. 

R64S-301-800j Bonding and Insurance General: No surface disturbance is proposed for the addition of 

the Flat Canyon Lease requiring additional bonding. No additional bonding information has been 

submitted. 

R64S-301-860.100j Bonding Form of Bond: No surface disturbance is proposed for the addition of the 

Flat Canyon Lease requiring additional bonding. No additional bonding information has been submitted. 



R645-301-830.140j Bonding Determination of Amount: No surface disturbance is proposed for the 

addition of the Flat Canyon Lease requiring additional bonding. No additional bonding information has 

been submitted. 

R65-301-850j Bonding Terms and Conditions Liability Insurance: No surface disturbance is proposed for 

the addition ofthe Flat Canyon Lease requiring additional bonding. No additional bonding information 

has been submitted. 





112.500 Legal or Equitable Owner of the Surface and Mineral Properties 
to be Mined [unchanged] 

Skyline Mines is operated on a leasehold interest owned by Canyon Fuel Company, LLC. The land on which 

the mining is to occur, except for a small tract in Carbon County, is a part of the Manti-La Sal National Forest 

four miles southwest of Scofield, Utah in Eccles Canyon. The permit area also includes areas for use as 

access roads and rail loading facilities located in Township 13 South, Range 7 East over portions of Sections 

17 and 18. Right-of-way and surface easements are also included for construction of a coal conveyance 

system from the mine portal area down Eccles Canyon to the coal storage and load out facility at the mouth 

of the canyon. In addition to the above, the permit area includes an area of leased surface rights for use as 

access roads and a waste site from the George Telonis Estate, (Fontini Telonis et ai, P.O. Box A.D., Price, 

Utah 84501) located in Township 13 South, Range 7 East, SLM, Section 4: SW 1/4, NW 1/4, consisting of 

approximately 27.83 acres. 

Various organizations hold interests, as overriding royalty interests, in and to the coal within the permit area 
boundaries. The identified holders of overriding interests are: 

Kanawha and Hocking Coal and Coke Company 
P.O. Box 507 
Clear Creek, Utah 84501 

Routt County Development, Ltd. 
clo Energy Fuels Corporation 
Three Park Central 
Suite 900 
1515 Arapahoe 
Denver, Colorado 80202 

No area within the lands to be affected by surface operations and facilities or within the area of coal to be 

mined is under a real estate contract. 

112.600 Owners of Record of Property Contiguous to Proposed Permit 

Area 

The following list, contains the names and addresses of all owners of surface lands contiguous to the ~it 

lease boundary and are illustrated on Drawing 1.6-1 (excluding the waste rock disposal area): 
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Utah Power & Light Company 
1407 West North Temple 
Salt Lake City, Utah 84110 

Helen Marakis 
160 East 1 st South 
Price, Utah 84501 

United States of America 
Department of Agriculture 
U.S. Forest Service 
599 West Price River Drive 
Price, Utah 84501 

Virginia W. Mower 
56 West 200 South 
Fairview, Utah 84629 

Kanawha & Hocking Coal & Coke Co. 
P.O. Box 507 
Clear Creek, Utah 84501 

Euray Allred 
P.O. Box 35 
Fountain Green, Utah 84632 

Nick and Koula Marakis 
150 East 1 st South 
Price, Utah 84501 

Bessie Oman (Milton) 
61 South Main 
Salt Lake City, Utah 84115 

Greek Orthodox Church (Helinic) 
P.O. Box 688 
Price, Utah 84501 

Union Pacific Railroad 
1416 Dodge Street 
Omaha, Nebraska 68179-0001 

David G. and Rene L. Cunningham 
995 East Hillside Drive 

Provo, Utah 84604 

George E. Liodakis 
2655 E. Chalet Circle 
Sandy, Utah 84093 

Church of Jesus Christ of Latter Day Saints Richard S. Christensen Trust 
50 E North Temple 
Salt Lake City. UT 84150 

.Shirley Cox Trust 
700 S 700E 
Centerville. UT 84014 

G. Wayne Mower et.al. 
514 Americas Way #1151 
Box Elder. SO 57719 

Sandra Lyn Shelley et.al. 
1496 N 200 W 
Sunset, UT 84015 

Cox Inc 
504 E 3230 N 
Provo, UT 84604 

Neal Rosenbaum et.al. 
746 E. 200 N. 
Spanish Fork. UT 84660 

Revised : 9-25-15 

265 E 3450 N 
Provo. UT 84604 

Terry R. Cox et.al. 
clo Timothy G. Deward 
9513 Chavez Dr. 
South Jordan, UT 84095 

Leslie Scott Watson et.al. 
145 WI Rosewood Cir 
Centerfield . UT 84014 

Jeffery W. Jensen et.al. 
Veri W. Jensen 
163 W600 N 
Clearfield UT 840115 

Kenneth R. Bench 
PO Box 385 
Fairview, UT 84629 
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Collard Family Trust Roy F. Hatch (Four Seasons) 
Linda Mariotti 370 N. Main 
6022 Emerald Ridge Cove Manti. UT 84642 
Salt Lake City. UT 84121 

DKL, LLC 
3585 N. University Ave. Ste 275 
Provo. UT 84604 

The following list contains the names and addresses of the owners of mineral acreage contiguous to the 
mine permit lease boundary and are illustrated on Drawing 1.6-2 (excluding the waste rock disposal area 
and railloadout): 

Carbon County, Utah 
Court House 
Price, Utah 84501 

Peper Estate 
975 West 600 South 
Orem, Utah 84058 

C&B Coal 
975 West 600 South 
Orem, Utah 84058 

Utah Power and Light Company 
1407 West North Temple 
Salt Lake City, Utah 84110 

James and Linda Tracy 
3148 North Timpview Drive 
Provo, Utah 84604 

United States of America 
Department of the Interior 
Bureau of Land Management 
2370 South 2300 West 
Salt Lake City, Utah 84119 

Canyon Fuel Company, LLC 
225 N. 5th Street, Ste 900 
Grand Junction, Colorado 81501 

Energy Fuels 
Three Park Central, Suite 900 

1515 Arapahoe 
Denver, Colorado 80202 

David G. and Rene L, Cunningham 
995 East Hillside Drive 

Provo, Utah 84604 

Church of Jesus Christ of Latter Day Saints Richard S. Christensen Trust 
50 E North Tem ple 265 E 3450 N 
Salt Lake City, UT 84150 Provo, UT 84604 

.Shirley Cox Trust Terry R. Cox et.al. 
700 S 700E clo Timothy G. Deward 
Centerville, UT 84014 9513 Chavez Dr. 

South Jordan. UT 84095 

G. Wayne Mower et.al. Leslie Scott Watson et.al. 
514 Americas Way #1151 145 WI Rosewood Cir 
Box Elder, SD 57719 Centerfield . UT 84014 

Sandra Lyn Shelley et.al. Jeffery W. Jensen et.al. 
1496 N 200 W Veri W. Jensen 
Sunset UT 84015 163 W600 N 

Clearfield UT 840115 
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Cox Inc Kenneth R. Bench 
504 E 3230 N PO Box 385 
Provo, UT 84604 Fairview, UT 84629 

Collard Family Trust Roy F. Hatch (Four Seasons) 
Linda Mariotti 370 N. Main 
6022 Emerald Ridge Cove Manti , UT 84642 
Salt Lake City, UT 84121 

DKL, LLC 
3585 N. University Ave. Ste 275 
Provo, UT 84604 

-
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Table 1.114 
Lease Acreage, Coal and Surface Ownership 

Active 
Lease No. or Lease Date of Coal 
Entity Acres Issuance Ownership Surface Ownership I Action 

U-147570 2,092.70 1-May-65 BLM USFS 
-560.00 20-Dec-06 Relinquished 

U-0142235 520 1-0ct-64 BLM USFS 

U-073120 557.22 1-Feb-64 BLM USFS 

U-044076 2,367.82 1-Sep-65 BLM USFS 
121.50 19-Apr-01 BLM USFS 

U-020305 1,439.40 1-Mar-62 BLM USFS 
-610.00 30-Jun-93 Assigned to U-70018 
-550.00 7-Sep-06 Relinquished 

UTU-70018 610.00 30-Jun-93 BLM USFS 
-610.00 15-Sep-06 BLM Relinquished 

UTU-67939 3,291 1-Sep-96 BLM USFS, D.Euray Allred & Madelyn E. Allred Trust 
770.52 2-Apr-12 BLM USFS, D.Euray Allred & Madelyn E. Allred Trust 

UTU-771114 2692.16 7/1/2015 BLM USFS 

C&B 
C&B Energy 120 30-Jul-02 Energy Koula Marakis, Trust: George E. & Helen Liodakis & Liodakis Ranch 

Carbon 
Carbon County 65 1-May-74 County Canyon Fuel Company, LLC., Milton D. Oman, LTD, 

Carbon 
746.25 1-Aug-02 County Koula Marakis, Trust: George E. & Helen 

Liodakis & Liodakis Ranch 

Canyon 
Fuel 

Canyon Fuel Company. 
Company, LLC 240 20-Dec-10 LLC D. Euray Allred & Madelyn E. Allred Trust 

Active Federal 
Coal Acreage 12,132.32 
Active Non-
Federal Coal 
Acreage 1171.25 

Total Active Lea! 13,303.57 

Leasehold interests involve all or part of the leases which have been subleased and/or assigned to Canyon Fuel Company, LLC. 

Acres listed in leasehold interest are identified both on Plate 1.6-2 and Plate 1.6-3; Landownership is identified on Plate 1.6-1 . 
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Point of tangency; thence Soutth 38° 32'29" West 334.32 feet to the 

Point of a 2031.74 foot radius curve to the right: thence along the arc 

Said curve; (whose long chord bears South 40°17'48" West 124.28 

Feet) , a length of 124.50 feet to the point of tangency; thence South 

42° 03'09" West 180.47 feet to the true point of beginning and 

Containing 42.57 acres. 

No surface disturbance or underground mining will be conducted on the lands controlled 

by the Permittee lying outside the mining permit area. 

Canyon Fuel Company, LLC, does not own or control. indirectly or directly, legally or 

equitably any interest in the areas contiguous to the permit area other than the interests 

described above. 

With the addition of the Flat Canyon lease (UTU-771114), Canyon Fuel Company, LLC 

has an existing coal lease with the Collard Family Trust located in the NW % NW % of 

Section 20, Township 13 South , Range 6 East, and portions of the North % of Section 29. 

Township 13 South, Range 6 East. See Plate1.6-2 for details. 

The Permittee has no option , bid , or other interest in any contiguous acreage other than 

that stated above. No application for leasing unleased Federal lands ad jacent to the 

permit area are currently pending 
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Section 24: NE-1/4 NW-1/4; 
containing 557.22 acres 

Federal Coal Lease Serial # UTU - 67939 
Tract 1 T.12 S., R.6.E., SL Meridian, Utah 

Section 26, S2SE, SESW 
Section 34, Lots 1-4, S2NE, SENW, E2 SWNW, N2S2 
Section 35, all 

T.13S .. R.6E., SL Meridian, Utah 
Section 2, all 
Section 3, all 
Section 10, Lots 1-2, NE, E2NW; 
Section 11, N2, N2S2 

containing 3,291.0 Acres 
Tract 2 T.12S, R.6E., SLM, Utah 

Sec. 25, lots 3 and 4, SW1/4NE1/4, W1/2SE1/4 , SW1/4 
Sec. 26, lots 1-4, N1/2S1/4, SW1/4SW1/4 
Sec. 34, NE1/4NE1/4 

Containing 770.52 Acres 
Carbon County Coal Lease 

Township 12 South. Range 6 East SLB&M 
Section 25: E1/2SE1/4, SE1/4NE1/4 
Section 36:N1/2N1/2 

S1/2SW1/4 
containing 360.0 Acres 

Township 13 South. Range 6 East SLB&M 
Section 1: W1/2 
Section 12: NW1/4NW1/4, SWXSWX 
Section 24: Portion of W1/2 NE1/4 

containing 465 Acres more or less 

Federal Coal Lease Serial # UTU - 771114 
T.13 S., R.6.E. , SL Meridian, Utah 

Section 21 , lots 1-4, E1/2E1/2 ; 
Section 28, Lots 1-8, S1/2NW1/4, SW1/4; 
Section 33, E1/2 , E1/2W1/2 , NW1/4NW1/4 , SW1/4SW1/4; 

T. 14 S., R.6 E, SL Meridian, Utah 
Section 4, lots 1-4, S1/2N1/2 , S1/2; 
Section 5, lots 1-4, S1/2N1/2 , S1/2 ; 

Containing 2,692.16 
A copy of Lease UTU-77114 is located in Chapter 1 Appendix 118A 
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Pacificorp Coal Lease 

Township 14 South. Range 6 East SLB&M 

C&B Energy 

Section 2: Lots 1, 2, 3, and 4; S1/2N1/2;S1/2 (All) 
Section 3: Lots 1 and 2; S1/2NE1/4; E1/2SE1/4; E1/2W1/2SE1/4 ; 
NW1/4NW1/4SE1/4 

containing 925.16 acres more or less 

Township 13 South. Range 6 East SLB&M 
Section 12: NW1/4SW1/4, SW1/4NW1/4, NE1/4NW1/4 

containing 120 acres more or less 

Canyon Fuel Company. LLC (formerly Hanson Natural Resources) 

Township 12 South. Range 6 East SLB&M 
Section 36: N1/2SW1/4, S1/2NW1/4, SW1/4NE1/4, NW1/4SE 

containing 240 acres more or less 
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Legal Description of Areas Authorized for Coal Mining and Reclamation Activities Adjacent Area 

Township 12 South. Range 6 East. SLBM 

Section 25: 
Section 26: 
Section 34: 
Section 35: 
Section 36: 

SEXNE X, S%SEX, lots 3 and 4, SWXNEX, W%SEX, SWX 
S %SEX, SEXSWX, lots 1-4, N%S%, SWXSWX 
Portions of the S%N%, S%, NEXNEX 
All 
W% , N%NEX,SWXNEX, NWXSE X, N%NEX 

Townshi~ 12 Southp Range 7 Eas~ SLBM 
Section 2: ortlons of SE 4SE% 

Township 13 South. Range 6 East. SLBM 

Section 1: 
Section 2: 
Section 3: 
Section 10: 
Section 11: 
Section 12: 
Section 13: 
Section 14: 
Section 15: 
Section 21 
Section 22 
Section 23: 
Section 24: 
Section 25: 
Section 26: 
Section 27: 
Section 28: 
Section 33: 
Section 34: 
Section 35: 
Section 36: 

Portions of S%NEX , W% 
All 
All 
All 
All 
W%SWX , W%NWX , NEXNWX 
W % , portions S%SEX 
All 
W%NEX 
lots 1·4. E1/2E1/2 
All 
W%, NEX, W%SE X 
NW X, portions of NEX 
Portions of SEXSWX 
W%,W%E% 
All 
lots 1·8 S1/2NW1/4 SW1/4 
E112, E1/2W1/2, NW1/4NW1/4, SW1/4SW1/4 
All 
All 
Portions of N%NWX 

Township 13 South. Range 7 East. SLBM 

Section 4: 
Section 5: 
Section 6: 

Section 17: 
Section 18: 
Section 19: 

Portions of W% , 
Portions of NEX 
Portions of S%N% 

Portions of S%S% 
Portions of S%S% 
Portions of N%NW 

Township 14 South. Range 6 East. SLBM 

Section 2: WYzNW% Section 3: EYzNE% 
Section 4: lots 1-4. S1/2N1/2 . S1/2 
Section 5: lots 1-4. S1/2N1/2. S1/2 

Total acres approved for Underground Coal Mining and Reclamation activities: 10,733.3813425.54 

The acreage of 10,733.38 acres is an AutoCad ® generated number from drawing number 1.6-3. The 
acreage includes active leases and areas within the permit boundary. The acreage does not include the Yz
mile buffer identified around the Waste Rock disposal site. 
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I/IA.!! Canyon Fuel 
~r Company, LLC 
A Subsidiary of Bowie Resource Hold ngs, LLC 

DATE 

Manti-LaSal National Forest 
clo Darren Olsen 
599 West Price River Road 
Price, Utah 84501 

*Via Certified Mail 

Skyline Mine 
Wess Sorensen, General Manager 
HC35, Box 380 
Helper, Utah 84526 
(435) 448·2619 
Fax (435) 448·2632 

RE: Canyon Fuel Company, LLC, Skyline Mines; New Federal Lease UTU-771114 commonly 
referred to as the "Flat Canyon Lease" 

To Whom It May Concern: 

As required by State mining regulations (R645-301-525.700), Canyon Fuel Company, LLC (CFC) 
Skyline Mines is notifying you of the mine's plan to expand mining into Sections 21, 28, and 33 in 
Township 13 South, Range 6 East, SLB&M, and Sections 4 and 5 in Township 14 South, Range 6 
East, SLB&M. CFC recently acquired this coal lease in this area, Federal Lease UTU-771114, 
commonly referred to as the "Flat Lease" and plans to mine portions of this lease underlying 
National Forest lands in these areas. Mining is planned to be initiated in Federal Lease UTU-
771114 in 2016 and continue through approximately 2029. No subsidence or surface disturbance 
will occur as the result of developing the mains in any of the areas listed. Minor surface 
subsidence may occur in areas where longwall mining will be conducted, but no surface or ground 
water flows will be interrupted or diminished as a result of this mining activity. Copies of the mine 
plan may be examined at the Carbon County Courthouse or at the Utah Division of Oil, Gas & 
Mining offices in Salt Lake City, Utah. 

If you have any questions regarding this letter or would like to discuss future mining plans for the 
above referenced sections, please call Gregg Galecki at (435) 448-2636 or me at (435) 448-2662. 

Sincerely, 

Carl W. Winters 
Mine Manager, Skyline Mine 
Canyon Fuel Company, LLC. 

xc:Angela Nance, Utah Division of Oil, Gas & Mining 

Skyline Mine 



Canyon Fuel 
Company, LLC 

A SUbsidhlf"J cf Bewie- Rescurtl! ~H!Im;;s lie 

DATE 

Emery Water Conservancy District 
50 South 100 East 
Castle Dale, Utah 84513 

"'Via Certified Mail 

Skyline Mine 
Wess Sorensen General Manager 
HC35. Box 380 
Helper. Utah 84526 
(435) 448-2619 
Fax (435) 448-2632 

RE: Canyon Fuel Company, LLC, Skyline Mines; New Federal Lease UTU-771114 commonly 
referred to as the "Flat Canyon Lease" 

To Whom It May Concern: 

As required by State mining regulations.(R645-301-525_700}, Canyon Fuel Company, LLC (CFC) 
Skyline Mines is notifying you of the mine's plan to expand mining into Sections 21, 28, and 33 in 
Township 13 South, Range 6 East, SL~&M, and Sections 4 and 5 in Township 14 South, Range 6 
East, SLB&M_ CFC recently acquired this coal lease in this area, Federal Lease UTU-771114, 
commonly referred to as the "Flat Lease( and plans to mine portions of this lease underlying 
National Forest lands in these areas: Mining is planned to be initiated in Federal Lease UTU-
77~ 114 in 2016 and continue through approximately 2029_ No subsidence or surface disturbance 
will occur as the result of developing- the mains in any of the areas Iisted_ Minor surface 
subsidence may occur in areas where longwall mining will be conducted, but no surface or ground 
water flows will be _interrupted or diminished as a result of this mining activity_ Copies of the mine 
plan may be examined at the Carbon Co"unty Courthouse or at the Utah Division of Oil, Gas & 
Mining offices in Salt Lake City, Utah. 

If you have any questions reg~rding this letter or would like to discuss future mining plans for the 
above referenced sections, please call' Gfegg Galecki at (435) 448-2636 or me at (435) 448-2662_ 

Sincerely, 

Carl W_ Winters 
Mine Manager, Skyline Mine 
Canyon Fuel Company, LLC_ 

xc:Angela Nance, Utah Division of Oil, Gas & Mining 

s,,~ linL' i\lin<: 



·r 
•• 

Form 3400.12 
(September 2013) UNITED STATES 

DEPARTMENT OF THE INTERJOR 
BUREAU OF LAND MANAGEMENT 

COAL LEASE 

PART 1. LEASE RIGHTS GRANTED 

FORM APPROVED 
OMS NO 1()().I.CJ07J 
E." res Junc 30. :!O 16 

UTU-77114 

This lensc. entered into by ond between the UNITED STATES OF AMERICA. hereinafter called lessor. through the Bureau of land Management (BlM). ond 
(Name and Address) 

Canycn Fuel Company, LLC 
255 N. 5th Street, #900 
Grand Junction, CO 81501 

hereinafter culled lessee. is clrective (dall) 7 I 1 I 1 ~ for a period of20 years and for so long thereafter as coal is produced in commercial quantilles from the 
leased lands. subjeclto rcadjustmcnt oncase terms lit the end ofthc 20th leasc year and each IO·yeor period th\.,.eafter 

Sec I.This ICDSe is issued pursuant and subJect to the terms and provisions of the 

IXThc Mineral Lcasing Act of 1920. as amended. 30 U.S C 181 ·287. or 
n The Mineral leasing Act for Acquired Lands. 30 U.S.C. 35 I - 359. 
and to the regulations and formal orders oftbc Secretory oftbe Intcrior which are now or hereafter in force. when not inconsIstent with the express and specific 
pro\ isions herein 

S~'C 2 lessor. in consuleTation of any bonuses. rents. and royalties to be paid. and the conditions and covenants to be observed as herein set forth. hereby grants Bnd 
Icasc:s to lessee the exclusive right and privilege to drill for. mine. extract. remove. or otherwise process and dispose oftbe coal deposits in. upon. or under the 
following described londs 

T. 13 S., R. 6 E., SLM, Sanpete County, Utah 
sec. 21, lots 1-4, E~E~; 

A 
R~CF.lVf'n 
JUL 232015 

elJREAUOf 
l/IND tMIlr-.GaAaIf usa 

sec. 28, lots 1-8, S~W~, S~J~; 

sec. 33, E~, E~W~, NW~N~J~, SW~SW~; 

T. 14 S., R. 6 E., SLM, Sanpete County, Utah 
sec. 4, lots 1-4, S~N~, S~; (all); 
sec. 5, lots 1-4, S~N~. S~; (all). 

containing 2,6 9 2 • 16 acres, more or Icss.together with the: right to construct such works, buildings, plants. structures. equipment and oppilllnccs and the right 
to usc such on·lease rights-of.way which RIlly be necessary and convenicnt in the exCfcise of the rights lind privileges granted. subjeClto the conditions herein 
prOvided 

PART II TERMS AND CONDITIONS 
Sec I (D) ReNTAL RATE - lessec must pal lessor rental annUlilly and in 
advance for each acre or fmtion thereor during the continuance oflhe Icasc at the 
rate ors 3 . 00 pe r acre for each lease year 

(b) RENTAL CREDITS - Rental will not be credited against either production or 
advance royalties for ony year 

Sec 2. (0) PRODUCTION ROYALTIES - The: royalty will be 8 perC!.'Rt of 
Ihe value of the coal as set forth in the regulations Royalties arc due to lessor till! 
IiMI day ofth&: month succeeding the calendar month in which thl: roYlilty 
obligation accrues 

(b) ADVANCE ROYALTIES· Upon request by the Ic:sscc, the BlM may accept. 
for 0 total of not more thon 20 years, thc payment of advance royalties in lieu of 
continued operation. consistent with the regulations. The advance royally will be: 
based on a percent oflhe value ora minimum numbcroflons determined in the 
manner c:stablished by the advance royalty regUlations in clrcct at the time the 
lessee requc:sts approval to pay advance royalties in liell of continued operation 

s~'C 3 BONDS - Lessee must maintain in the propcr office a lease bond In lhe 
omount ofS 9, 000.00 The BLM may require an increase in this 
amount when additional coverage is determined appropnatc 

Sec 4 DILIGENCE - This lease is subjcclto the condlhons of dlhgent 
devclo enl and continued 0 eration. ex tthat these condluons are e'CclIScd 
(Continued on pagt! 21 

whl!ll operations under the lease arc interrupted by strikes. the elemc:nls. or 
C45ullhies not attributable to the lessee. The lessor. in the public interest. ma) 
suspend the condition of continued operation upon payment or advance 
royaltic:s in accordance with the regulotioRS in cxistence at the time of the 
suspension. Lesscc's failure to produce coal in commercial quantities at the 
end or I 0 yCD~ willtcnninate the lease. lcsscc must submit on opcrBtion and 
reclamation plan for the BlM's approVIII pursuant to 30 U.S C. 207{c) prior 
to conducting any developmcnt or mining operations or taking any other 
action on a leasehold which mighl couse a significant disturbance ofthc 
environment. 

The lessor reseTVC:S the power 10 assent to or order the suspension of the! 
terms and conditions of this lease in accordance with. inter a1ill. Section 39 of 
the Mim:rallensing Act. 30 U.S.C. 209. 

S LOGICAL MINING UNIT (lMU)· Either upon approVIII by the lessor of 
the lesscc's applicotion or 01 the direction ofthe lessor. this lenst: WIll become! 
on LMU or JIll" of on LMU, subject to the provisions set rorth in the 
rcgulations. 

The stipulotions establish~'II in an lMU appro\lIl in elrcct at the time oflMU 
approval \~ill supersede the reh:vilnt inconsistent terms of this Icase so long 
os the ICD5\: remains committed to the LMU. If the lMU orwhlch this lease 
is a part is dissolved, the h:asc will then be subjcctto the lettse terms which 
would have been a lied if the lease had not been included in on lMU 



Sec 6. DOCUMENTS, EVIDENCE AND INSPECTION - At such times and in 
such fonn as lessor may prescribe. lessee musl furnish detailed stDlemcnts 
showing the amounts and quality of all products removed and sold from the 
lease. lhe proceeds therefrom, and Ibe amount used for production purposes or 
unavoidably lost 

Lessee must keep open at all reasonable: times for the inspection by BlM the 
leased premises and all surface and underground improvc:ments, works, 
machinery. ore stockpiles. equipment. and all books. accounts,lIUIp5, lind 
records relative to operations. su~~s, or investigations on or under the leased 
lands 

Lessee must allow lessor access to and copying of documents reasonllbly 
necessary to verify lessee compliance with terms and conditions of the lcasc. 

While this lease remains in effect, infonnalion obtained under this section will 
be closed to inspection by !be public in accordance with the Freedom of 
Infonnation Act (S U.S C. S52) 

Sec 7. DAMAGES TO PROPERTY AND CONDUCT OF OPERATIONS
Lessee must comply at its own expense with all reasonable orders orthe 
Secretary, respecting diligent operations. prevention of waste. lind protection of 
olher resources 

Lessee must not conduct clIploration operations. other than casual use, without 
on approved clcploration plan All clIplorution plans prior to the commencement 
of mining operations within an approvcd mining permit area must be submiued 
to the BLM 

lessce must carry on all operations in accordance with approvc:d methods and 
practices as provided in the operating regulations. having duc l"Cgard for the 
prevcntion ofinjury to life. health, or property, and prevention of waste. damage 
or degradation 10 any hmd, air, wah:l', cultural, biological. visual. and other 
resourcc:s. including mineral deposits lind formations ofmincrol deposits not 
leascd hereunder, and to other land uses or users. Lessee must take measures 
Ih:emed nccessary by lessor to accomplish the intent oflhis lease term Such 
measures may include. but arc: notlimilcd to, modiliClltion to proposed siting or 
design of facilities, liming of operations. and speci ncation of interim and linal 
reclamation procedUfes Lessor reserves to itself the right to lease. sell, or 
otherwise dispose of the surrace or other mineral deposits in !he lands lind the 
right \0 continue existing uses lind to authorize future uses upon or in the leased 
lunds. including issuing Icases for mineral deposits not covered hercunder Dnd 
approving eDSements or rights-of-way. Lessor must condition such uses to 
prevent unnecessary or unreasonable interfercnce with rights oflessee as may be 
consistent with concepts of multiple use and multiple mineral dcvelopment 

Sec 8. PROTECTION OF DIVERSE INTERESTS, AND EQUAL OPPORTU
NITY - Lessec mUS1: POlY when due all taxes Icgally assessed and levied under 
the laws of the Slate or the United States. accord all c:mployccs complete 
freedom of purchase: pay all wllges at lca.st twice each month in lawful money 
of the United Slates; maintain a safe working environment in accordance with 
standard industry practices: restrict the workday to not more than 8 hours in Iny 
one day for underground workers, except in emergencies: lind take measures 
necessary to proteclthe health and safety ofthe public. No person under the age 
of 16 years should be employed in any mine below the: surface To the extent 
thalllllVs ofthe State in which the lands are situated arc more restrictive lhan the 
provisions in this paragraph, then the Statc IlIws apply 

Lessee will comply with all provisions of Executive Order No. 11246 of 
So:ptc:mb(f 2". 1965. as amended. lind Ibe rules. regulations. Dnd relevant orders 
ofthe Secretary of Labor. Neither lessee nor lessee's subcontractors should 
maintain segregated facilities 

Sec 15. SPECIAL STIPULATIONS -

SEE ATTACHED SPECIAL STIPULATIONS 

(Continued on page J) 

Sec. 9. (a) TRANSFERS -
This lease may be transferred in whole or in pan to any person. 
association or corporation qualified to hold such lease interest. 

This lease may be transferred in whole or in part to another public body 
or to a person who will mine coolon behalfof. and for the use of, the 
public body or to a person who for the limited purpose of creating a 
security interest in favor of a lender agrccs to be obligated to mine the 
coal on behalf orthe public body 

This lease may only be transferred in whole or in pan to another small 
business qualified under \3 CFR 121 . 
Transfers of~cord title. working or royalty interest must be approved In 

accordance with the regulillions 

(b) RELINQUISHMENT - The lessee may relinquish in writing at any time all 
rights under this lease or any pOr1iOllthe~ofas provided in the regulations 
Upon lessor's acceptance of the relinquishment. lessee will be relieved of all 
future obligations under the lease or Ibe relinquished portion thereof. 
~vhiche\'Cr is applicable. 

Sec. 10. DELIVERY OF PREMISES, REMOVAL OF MACHINERY, 
EQUIPMENT, ETC. - At such time as all portions ofthis lcase are returned to 
lessor. lessee must deliver up to lessor the land leased. underground timbering. 
and such other supports and structures necessary for the preservation oflbe 
mine workings on the leased premises or deposits and pli1CC all workings in 
condition for suspension or abandonment. Within 180 days thereof. lessee 
must remove from the premises a1l other structures. machinery, equipment. 
tools. and materials that it elects 10 or as required by the BLM. Any such 
structures. machinery. equipment. tools, and materials remaining on the leased 
lands beyond 180 days. or approved extension thereof. ",;11 become the 
property of the lessor, but lessee may either remove any or all such property or 
continue to be liable for the cosl of~moval and disposal in the amount 
actually incurred by the lessor If the surface is owned by third parties, lessor 
will waive the requirement for removal, provided the third ponies do not object 
to such waiver Lessee must, prior to the tenninillion of bond liability or at an; 
other time when required and in accordance wilh all applicable laVls and 
regul!ltions, reclDim all lands the surface of which has been disturbed. dispose 
of all debris or solid waste. repair the off site and onsitc damage caused by 
lessee's activity or activities incidental thereto, and reclDim access roods or 
trails. 

Sec. II. PROCEEDINGS IN CASE OF DEFAULT -Iflmce fails to comply 
wilh applicable laws. cICisling regulations. or the terms. conditions and 
stipUlations oftbis lease, and the noncompliance continues for 30 da)S after 
"'Titlen notice thereof, this lease will be subjecllo cancellation by the lessor 
only by judicial proceedings. This provision will not be construed to prevent 
the cxercise b} lessor of any other legal and equitable remedy, including 
waiver of the default. Any such remedy or waiver will not prevent Iliter 
cuncellation for the same default occurring at any oth(f time 

Sec. 12. HEIRS AND SUCCESSORS-IN-INTEREST - Each obligation oflhis 
leasc will c:<tend to and be binding upon, and every benefit hen:of\\iI\ murc 
to, the heirs, cxecutors, administrators. successors, or assigns of the respective 
pDr1ies hereto 

St.'C 13. INDEMNIFICATION - Lessee must indemnify and hold harmless the 
Unil~-d States from any and all claims arising out of the lessee's actiVIties and 
operutions under this lease. 

Sec 14. SPECIAL STATUTES - This lease is subject to the Clean Water Act 
(33 U.S.C 1252 et seq.), the Clean Air Act (42 U S.C 4274 et seq ). and to all 
other applicable IIIW5 penaining to explOl'lllion activities. mining operations 
and reclamation, including the Surface Mining Control and Reclamation Act of 
1977 (30 U S.C 120 I et seq ) 

(Form 3"00-12, page 2) 
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Sec. IS SPECIAL STIPULATIONS (Conl'd) • 

By ~~~~~ __________________________ __ 

tJ h " f 'oc-.le (BLM) 

0hvt k Q i I'e.. v fGl\..... 
(Tille) 

(Dolc) 

Tith: 18 U.S.C. Section 1001. makes it 11 crime for l1I\y person knowing!) and willfully \0 make to 111\) depanment or agenc) of the United Sllites lin} flilse. 
flclitious or frnudulent stlltements or representations os loony mliller within its jurisdiction. 

(Conllnued on page 4) (fann 3-4110-12. page J) 



NOTICES 

The Privacy Act and 43 CFR 2.4S(d) require that you be furnished with the following information in connection with the information 
requested by this form. 
AUTHORITY: 30 U.S.C. lSI - 287 and 30 U.S.C. 351 - 359 permit collection of the information requested by this form. 
PRINCIPAL PURPOSE: The BLM will use the information you provide to process your application and determine if you are eligible 
to hold a coal lease on public lands. 
ROUTINE USES: The BLM will only disclose this information in accordance with the provisions at 43 CFR 2.56(b) and (c). 
EFFECT OF NOT PROVIDING INFORMATION: Submission of the requested information is necessary to obtain or retain a benefit. 
Failure to submit all of the requested information or to complete this form may result in delay or preclude the BLM's acceptance of 
your application for a coal lease. 

The Paperwork Reduction Ad requires us to inform you that: 
The BLM collects this information to evalullte and authorize proposed exploration and mining operations on public lands. 
Submission orthe requested information is necessary to obtain or retain a benefit. . 
You do not have to respond to this or any other Federal agency-sponsored information collection unless it displays a currently valid 
OMB control number. 

BURDEN HOURS STATEMENT: The public reporting burden for this form is estimated to average 2S hours per response when 
the form is used under the authority of 43 subpart 3422 (Lease Sales), or SOO hours per response when the form is used under the 
authority of 43 subpart 3430 (Preference Right Leases). The estimated burdens include the lime for reviewing instructions, ~athering 
and maintaining data, and completing and reviewing the form. You may submit comments regarding the burden estimate or any other 
aspect oflhis form to: U.S. Department orthe Interior, Bureau of Land Management (1004-0073), Bureau Information Collection 
Clearance Officer (WO-630), 1849 C Street, Mail Stop 40 I LS, Washington, DC 20240. 

(Form 3400·12. page 4) 
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SPECIAL STIPULATIONS FOR 
COAL LEASE UTU-77114 

1. In accordance with Sec. 523(b) of the "Surface Mining Control and Reclamation Act of 1977," 
surface mining and reclamation operations conducted on this lease are to conform with the requirements 
of this act and are subject to compliance with Office of Surface Mining regulations, or as applicable the 
Utah program npproved under the cooperative agreemne6t in accordance with sec. S23{c). The United 
States Government does not warrant that the entire tract will be susceptible to mining. 

2. Before undertaking activities that may disturb the surface of previously undisturbed leased lands, 
the lessee may be required to conduct a cLlltural resource illventory and a paleontological appraisal of the 
areas to be disturbed. These studies snail oe t,onduc\ed by qualified professional cultural resource 
specialists or qualified paleontologists, us appropriate, and a report prepared itemizing the findings. A 
plan will then be submitted making recommendations for the protection of, or measures to be taken to 
mitigate impact:; 'for iJemified cultural or paleontological resources. 

If cultural resources or paleontological remains (fossils) of Sib'tlificant scientific interest are discovered 
during operations under this lealie, the lessee prior to disturbance shall, immediately bring them to the 
attention of the appropriate authorities. Paleontological remains of significant scientific interest do not 
include leaves, ferns, or dinosaur tracks commonly encountered during underground mining operations. 

The cost of conducting the inven\ury, prepm'ing reports, and carrying out mitigating measures shall be 
borne by the lessee. 

3. Ifthere is rea50Il to believe that Threatened or Endangered [f &E) species of plants or animals, or 
migralory bird spec.ies or high Federal interest uccur in the area, the Lessee shall be required to conduct 
an intensive field inventory of the area to be disturbed and/or impacted. The inventory shall be conducted 
by a qualified specialist alld a report of findings will be prepared. A plan will be prepared making 
recommendalions for ihe protection of these species or action nccessar} to mitigate the disturbance. 

The cost of conducting the inveniory, preparing reportS, and carrying out mitigating measures shall be 
borne by the lessee. 

4. The Les!Jee shall be required to perform a study to secure adequate baseline data to quantify the 
existing surface resources on and adjacent to the lease area. Existing data may be used if such data are 
adequate for the intended purposes. The study shalll>e adequate 10 locate, quantify, and demonstrate the 
interrt:latioll!.hip of tne geology, topography, surlilce and ground water hydrology, vegetation and 
wildlife. Baseline d&ta will be established so that fUiUrc programs of observation can be incorporated at 
regular intervals lor comparison. 

5. Powerlines used in conjunction with the mining of coal from this lease shall be constructed so as 
to provide adequate protection fur raptor,; and other large birds. When feasible, powerlines will be 
located at least 100 yards from public roads. 

6. Toe limited area available 'for mine facilities at the coal outcrop, :iteep topography, adverse winter 
weather, and ph}sica\ limitations on the size and design of the access road, are factors which will 
deternllne me Llili/nelle si!.e of tte sUlface ureu utilized fl) f the mine. A !:ile specific environmental 
analysis Will (jl! prep.ucd for ca..:h new mine site devdopIY',ent and for majol' modifications to existing 
developments to eK8mine altemllti\oes and mitigale:: cl.Inl1icts. 

7. Consideration will be gi\en to site selection to reduce adverse visual impacts. Where alternative 
sites are available, lind each alternative is technically feasible, the alternative involving the least damage 
to the scenery a.ld other resources shall be se:ected. Permallcm structures and facilities will be designed, 
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and screening techniques employed, to reduce visual impacts, and where possible achieve a final 
landscape compatible with the natural surroundings. The creation of unusual, objectionable, or unnatural 
land forms and vegetative landscape features will be avoided. 

8. The lessee shall be required to establish a monitoring system to locate, measure, and quantify the 
progressive and final effects of underground mining activities on the topographic surface, underground 
and surface hydrology and vegetation. The monitoring system shall utilize techniques which will provide 
a continuing record of change over time and an analytical method for location and measurement of a 
number of points over the lease area. The monitoring shall incorporate and be an extension of the 
baseline data. 

9. 11le lessee shall provide for the suppression and control of fugitive dust on haul roads and at coal 
handling and storage facmties. On Forest Developmem Roads (FOR), lessees may perform their share of 
road maintenance by a commensurate share agreement if a significant degree of traffic is generated that is 
not related to their activities. 

10. Except at locations specifically approved by the Authoriled Officer, v. ith the concurrence of the 
Forest Service, underground mining operations !lllall be conducted in such IS manner so as to prevent 
surface subsidence that would: (I) caU5e the creation of hazardous conditions such as potential 
escarpment failur~ and landslides. (2) cause damage to existing surface structures, and (3) damage or alter 
the flow of perennial streams. The lessee shall provide specific measures for the protection of 
escarpments, and determine corrective measures to assure that hazardous conditions are not created. 

Limited subsidence lones consisting of perennial streams in the lease, Boulger Reservoir/Dam, SR-264, 
and Flat Canyon Campground are specifically approved for subsidence resulting from a single-seam of 
fuJI-extraction mining. The limited-subsidence zones, where subsidence from a second overlapping seam 
of full-extraction mining is not approved, will be determined based on the typical angle-of.draw for past 
operations in the Skyline Mine Permit Area (23 degrees). "Angle-of-draw" is defined in the FElS (pg. 4-
7). The angle-or-draw will be applied to perennial stream buffer lones that include the natural floodplain 
and alluvium in perennial drainages, bounded by the first m&jol' slope break in the assuciated canyons. 
For structur~s, it will be applied to an area delineated by a SO-foot radius or distance from the major 
structures that could sustain damage. 

The Authorized Officer (AD) can approve full extraction of multiple seams in limited subsidence zones, if 
the Lessee can plovide information, based on al!tual subsidence data from the tract, that impacts can be 
tolerated 01' mitigated. The Forest Service will have to consent to the decision and issue a new record of 
decision. 

11. In order to avoid surface disturbnnct: on 'Steep canyon slopes and to pr~clude the need for surface 
access, all surface breakouts tor '/enlilation \unr.els shall be consrructed fi'om inside the mine, except at 
specifically approved locations. 

12. If rernovbl or timber is required for clearing of construction sites, etc., such timber shall be 
removed in accordance with the regulations of the surface management agency. 

13. The coal cOlltained within, and uuthoril~d for mining under this iease, shall be extracted only by 
underground mining methods. 

14. Existing Forest Service owned or permitted surface improvements will need to be protected, 
restored, or replact!d 10 prov ide for the continuance 0: currenlland uses. 

I S. In Ol'd~f to pl'Ottcl big game wintering areas, elk calving and deer fawning areas, sagegrouse 
strutting areas, and other critical wildlife habitat nndlor activities, specitic surface uses outside the mine 
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development area may be curtailed during specific periods of the year. 

16. Support facilities, structures, equipment, and similar developments will be removed from the 
lease area within 2 years after the final termination of use of such facilities. This provision shall apply 
unless the requirement of Section 10 of the lease form is applicable. Disturbed areas and those areas 
previously occupied by such facilities will be stabilized and rehabilitated, drainages reestablished, and the 
areas returned to an acceptable post mining land use. 

17. The Lessee at the conclusion of the mining operation, or at other times as surface disturbance 
related to mining may occur, will replace alJ damaged, disturbed, or displaced corner monuments (section 
comers, quarter comers, etc.) their accessories nnd appendages (witness trees, bearing trees, etc.), or 
restore them to their original condition and location, or at other locations that meet the requirements of the 
rectangular surveying system. This work shall be conducted at the expense of the Lessee, by BLM, to the 
standards and guidelines found in the Manual of Surveying Instructions, U.S. Department of Interior. 

18. The Lessee, at his expense, will be responsible to replace any surface andior developed ground 
water sources identified for protection, that may be lo!'.t or adversely affected by mining operations, with 
water from an alternate source in sufficient quantity and quality to maintain existing riparian habitat, 
fishery habitat, livestock and wildlife use, or other land uses (authorized by 36 CFR 2S I). 

19. 111e Licensee/Permittee/Lessee must comply with all the rules Dnd regulations of the Secretary of 
Agriculture set fonh at Title 36, Chapter II, of the Code of Federal Regulations governing the use and 
management of the National Forest System (Nl:S) when not inconsistent with the rights granted by the 
Secretary of the Interior in the license/permit/lease. The Secretary of Agriculture's rules and regulations 
must be complied wilh for (I) all use and occupancy of the NFS prior to approval of a permit/operation 
plan by the Secretary of Interior, (2) uses of all existing improvements, such as Forest Development 
Roads, wilhin and oU'~ide the ar~a licensed, permitted or leliScd by the Secretary of Interior, and (3) use 
and occupancy or the NFS not authorized by a permit/operation plan approved by the Secretary of the 
Interior. 

All matters related to this stipulation are to be addressed to: 

Forest Supervisor 
Manti-LaSal National Forest 
599 West I'rice River Drive 
Pm:c, Utah 84501 

Tell!phone 1~0.: 435-637-2817 

who is the authorized representative of the Secretary of Agriculture. 

20. Notwithstanding the approval of a resour\:e recovery and protection plan by the BLM, lessor 
reserves the right to seek damages against the operatorllessee in the event (I) the operatorllessee fails 
to achieve maximum economic recovery [as defined at 43 CFR §3480.0-5(21)] of the recoverable 
coal reserves or (ii) the operator/lessee is determined to have caused a wasting of recoverable coal 
reserves. Damages !'hall be measured on the basis of the royalty that would have been payable on the 
wasted 01" unrecovereJ coal. 

The parties recognil.e that under an approved R2P2, conditions may require a modification by the 
operator/lessee of that plan. In the event a coal bed or portion thereof is not to be mined or is 
rendered unminable by the op~ra1.ion, the operatOi' shall submit appropriate justification to obtain 
approval by the AO to leave such reserves unmined. Upon approval by the AO, such coal beds or 
portions thereof shaH not be subject to damages as described above. Further, nothing in this section 
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shall prevent the operatorllessee from exercising its right to relinquish all or a portion of the lease as 
authorized by statute and regulation. 

In the event the AO determines that the R2P2 modification will not attain MER resulting from 
changed conditions, the AO will give proper notice to the operator/lessee IlS required under 
applicable regulations. The AO will order a new R2P2 modification if necessary, identifying 
additional reserves to be mined in order to attain MER. Upon a final administrative or judicial ruling 
upholding such an ordered modification, any reserves left unmined (wasted) under that plan will be 
subject to damages as described in the first paragraph under this section. 

Subject to the right to appeal hereinafter set forth, payment of the value of the royalty on such 
unmined recoverable coal reserves shall become due and payable upon detel1I1ination by the AO that 
the coal reserves have been rendered unminable or at such time that the lessee has demonstrated an 
unwillingness to extract the coal. 

The BLM may enforce this provision either by issuing a written decision requiring payment of the 
ONRR demand for such royalties. or by issuing a notice of non -compliance. A decision or notice of 
non-compliance issued by the lessor that payment is due under this stipUlation is appealable as 
an owed by law. 

21. WASTE CERTIFICATION: The lessee shall provide upon abandonment andlor sealing off a 
mined area and prior to lease termination/relinquishment, certification to the lessor that, based upon a 
complete search of all the operator's records for the mine and upon their knowledge of past operations, 
there has been no bazardous substances per (40 CFR 302.4) or used oil as per Utah State Management 
Rule R-3) 5-) 5, deposited within the lease, either on the surface or underground, or that all remedial 
action necessary has been taken to protect human health and the environment with respect to any such 
substances remaining on the property. The back-up documentation to be provided shall be described by 
the lessor prior to the first certification and shall include all documentation applicable to the Emergency 
Planning and Community Right-to-know Act (EPCRA, Public Law 99-499), Title III of the Superfund 
Amendments and Reauthorization Act of 1986 or equivalent. 

22. ABANDONMENT OF EQUIPMENT: The lessee/operator is responsible for compliance 
with reporting regarding toxic and hazardous material and substances under Federal Law and all 
associated amendments and regulations for the handling such materials on the land surface and in 
underground mine workings. 

The lessee/operator must remove mine equipment and materials not needed for continued operations, 
roof support and mine safety from underground workings prior to abandonment of mine sections. 
Exceptions can be approved by the AUlhoriLed Oflicer (BLM) in consultation \'¥ith the surface 
management agency. Creation of a situation that would prevent removal of such material and by 
retreat or abandonment of mine sections without prior authorization would be considered 
noncompliance with lease terms and conditions and subject to appropriate penalties under the lease. 

23. UNDERGROUND INSPECTION: All safe and Ilccessible areas shall be inspected prior to 
being sealed. 1 he lessee shall notify the Authorized Officer in writing 30 days prior to the sealing of 
any areas in the mine and state the reason for closure. Prior to seals being put into place, the lessee 
shall inspect the area and document any equipment/machinery, hazardous substances, and used oil 
that is to be left underground. 

The purpose of this inspection will be: (1) to provide documentation for compliance with 42 U.S.C. 
9620 se~tior. l20(h) and State Management Rult R-3IS-15, and to nssure tilat certification will be 
meaningful at the time of lease relinquishment, (2) to document the inspection with a mine map 
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showing location of equipment/machinery (model, type offluid, amount remaining, batteries etc.) 
that is proposed to be left underground. In addition, these items wiIJ be photographed at the lessee's 
expense and shall be submitted to the Authorized Officer as part of the certification. The 
abandonment of any equipment/machinery shall be on a case by case basis and shall not be 
accomplished unless the Authorized Officer has granted a written approval. 

24. All shafts or portals will be back filled after mining has ceased or abandoned and all designs wil1 be 
approved by the AO. 

25. Prior to development of the panels that would cause subsidence of the Boulger Reservoir, the 
Lessee shall submit a plan for approval of mining under the reservoir facilities to the Authorized Officer. 
This plan shall include, but not be limited to, type of mining, when and how the dam wiJI be taken out of 
service while undennining andlor subjected to mining-induced acceleration of 0.1 g and greater, and what 
mitigation measures wiIJ be taken to place the dam and reservoir back into full service. This plan shall be 
submitted to and be approved by the AO of the BLM, with consent of the surface management agency, 
and any requirements by the regulatory authority. 

26. Prior to development of the panels that would cause subsidence of the Flat Canyon Campground, the 
Lessee shall submit a plan for approval to conduct mining under the campground. This plan shall include 
but not be limited to type of mining, when and how the Flat Canyon Campground will be taken out of 
service and what mitigation measures will be taken to place the Flat Canyon Campground back into full 
service. The plan shall be submitted to and be approved by the AD of the BLM, with the consent of the 
surface management agency, in addition to any requirements required by the regulatory authority. 

27. The Lessee shall submit a plan for monitoring the gradient of the perennial streams within the lease 
and the associated effects to aquatic ecosystems and wetlands. The plans shall also include measures for 
mitigating detrimental effects discovered during monitoring. The plans shall be submitted to and be 
approved by the AO of the BLM, with consent of the surface management agency in addition to any 
requirements by the regulatory authority, prior to mining. 

29. The Lessee shall immediately notify the Authorized Officer of any seismic events that trigger a 
Richter scale reading in excess of3.0. 



LEGAL NOTICE 

Canyon Fuel Company, LLC, has filed a complete application with the Division of Oil, Gas and 
Mining for a revision of the existing Mining and Reclamation Plan, C/00710005 for the Skyline 
Mine. Canyon Fuel Company, LLC operates the Skyline Mines with surface facilities located in 
Eccles Canyon which is approximately 4 miles southwest of the town of Scofield, Utah. The 
revision includes the addition of acreage associated with Federal Coal Lease, UTU-771114. 
The lease modification will increase the lease acreage by approximately 2,692.16 acres, with no 
additional surface disturbance proposed. 

Underground coal mining will take place in coal reserves owned or leased by Canyon Fuel 
Company, LLC. A legal description of the proposed areas for additional underground mining 
activities is described as follows: 

Proposed Additional Areas Authorized for Coal Mining and Reclamation Activities 

T.13 S., R.6.E., SL Meridian, Utah 
Section 21, lots 1-4, E1/2E1/2; 
Section 28, Lots 1-8, S1/2NW1/4, SW1/4; 
Section 33, E1/2, E1/2W1/2, NW1/4NW1/4, SW1/4SW1/4; 

T. 14 S., R.6 E, SL Meridian, Utah 
Section 4, lots 1-4, S1/2N1/2, S1/2; 
Section 5, lots 1-4, S1/2N1/2, S1/2; 

Total acres within Federal Coal Lease UTU-771114: 2,692.16 

The address of the applicant is: Canyon Fuel Company, LLC 
225 North 5th Street, Suite 900 
Grand Junction, CO 81501 

After filing, copies of this permit application will be available for inspection at the following 
location: Utah Division of Oil, Gas and Mining, 1594 West North Temple, Suite 1210, Salt Lake 
City, Utah, and the Utah Division of Oil, Gas, and Mining website under the Coal Permit files. 

Written comments or requests regarding this permit renewal must be made within 30 days of the 
last publication of this notice, and may be addressed to the Utah Division of Oil, Gas and 
Mining, 1594 West North Temple, Suite 1210, Salt Lake City, Utah 84114-5801. 

Published in the Sun Advocate and the Emery County Progress on DATE, DATE, DATE and 

DATE. 
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North of Graben (NOG) Bleeder Shaft 

The NOG Bleeder Shaft consists of approximately 3.00 acre permit area located 

on a south- facing slope approximately 200 feet below the existing Granger 

Ridge USFS road. The total watershed area contributing to the pad is 

approximately O.B acres. The site includes a 0.19 acre topsoil stockpile 

area,a short access road, the pad, and a minor re-routing of the existing 

road to utilize flat ground on top of the ridge to minimize the disturbance 

associated with the pad. Surveys were conducted to identify T&E species of 

both plants and animals. Surveys (provided in Appendix A-2)did not note any 

such species . Although habitat for the three-toed woodpecker exists in the 

area, none were identified. 

Flat Canyon Lease 

Statements regarding cultural and historical resources found within 

The Flat Canyon Lease area are addressed within the USDA Januar y 2002Flat 

Canyon Coal Lease Tract Final Environmental Impact Statement 

(EIS) . A minimum of ten (10) Class I inventories have been complete 

in the leasing area , with additional reconnaissance being conducted 

for the EIS (Elkins and Mont gomer y , 2001) . Of six (6) historic sites 

inventoried , onl y one site was recommend as elig ible for the National 

Re gistery . This site is located on p rivate lands within the p ro j ect 

area . A copy of the EIS is included in Appendix A-4 Volume 2 . 

According to the Record of Decision (ROD) issued for the Flat Canyon 

Coal Lease Tract EIS , "No effects to cultural resources 

are anticipated . ~ Potential effects to historic resources on p rivate 

lands would be mitigated in accordance with the National Historic 

Preservation Act in consultation with the State His~oric Preservation 

Office . " In addition , "No effects to significant paleontolog ical 

resources are exp ected . Prior to conducting surface o peration 

disturbance surveys are reguired . " 

Revised ~9-25-15 - 15 2-4e 
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displacement, east-west faults which deviate from vertical with hades of up to 30 degrees. Of 

the three major fracture/fault features known to have displacement, only the Connelville Fault is 

sufficiently developed to displace structural contours. The faults, known locally as the Valentine 

Fault and the North Joes Valley Fault, are thought to have considerably less displacement than 

the Connelville Fault. Both of these faults are located outside the permit area to the south and 

southeast. The Valentine Fault trends northeast and is located east of the Electric Lake Dam in 

Valentine Gulch. The North Joes Valley Fault dies out south of Electric Lake. The Connelville 

gradually disappears north of the permit area. The Connelville and Valentine Faults are 

vertically displaced downward to the west, and the North Joes Valley fault is vertically displaced 

downward to the east. 

The O'Connor Fault is located approximately one to 1.5 miles east of and roughly parallel to the 

Connelville Fault and is offset down to the west. Both the O'Connor and Connelville Faults 

slowly die out to the south of the permit area. The Connelville Fault enters the Electric Lake 

basin north of Coal Canyon and the O'Connor Fault enters the Electric Lake basin south of Cox 

Canyon, just northwest of the dam. West of Electric Lake. a similar series of smaller southwest

northeast trending faults extend to the Gooseberry Fault , which appear to disappear north of 

Swens Canyon. 

The Connelville Fault is a complex fault zone with a width of up to 1,000 feet. The cumulative 

displacement across the zone appears to increase from approximately 55 feet in the Winter 

Quarters Mine north of Skyline to 250 feet or more near the southern edge of the Skyline permit 

area. Individual faults within the zone have much smaller, and highly variable displacement. 

The Connelville Fault, as shown in Plate 2.2-1, is near the western edge of a complex zone, 

although segments of the zone may be encountered west of the map location shown. 

Four major jointing and fracture orientations have been mapped on the leasehold. The most 

common orientation observed within the coalbeds and immediate roof and floor strata are a set 

of joints spaced approximately 1 to 3 feet apart with a N800W orientation. This joint set is only 

occasionally observed in surface outcroppings. A second joint orientation observed in the 

mines as well as in surface outcroppings are a set of N5W to N5E joints, spaced from 1 foot to 

over 10 
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feet apart at the surface. They are only occasionally observed at coal bed depths. The last two 

orientations are a system of conjugate shear fractures and joints which are more commonly 

observed on the surface but occasionally appear at depth and are oriented at approximately N60W 

and S70W respectively. 

As illustrated in Drawings 2.2.1-1 and 2.2.1-2, the majority of the approximately north-south trending 

faults west of the Connelville die out or terminate in the area of an east to west trending fault in 

Sections 22, 23, and 24, Township 13 South, Range 6 East. North of this fault, the majority of the 

faults and fractures trend approximately east to west. These faults appear to be sub parallel to the 

Fish Creek Graben located a few miles north of the North Lease area. While mining activities were 

occurring in Mine #3, the in-situ stress were measured in the rocks. The results of the test indicated 

the rocks were in compression in an east-west direction (Oral Communication, Mark Bunnell, Skyline 

Mine Geologist, July, 2002). Similar measurements were taken in Mine #2, and while less 

successful, the results of the testing indicated the rocks were in extension in an east- west direction. 

Most of the north-south trending faults appear to be normal faults with vertical offset and a slight 

amount of horizontal offset. The east-west trending faults can have both vertical and horizontal 

offsets. Mines #2 and #3 are separated by the east-west trending fault in Section 22, 23, and 24 

(Mines #1, #2, and #3 are illustrated on Drawing 2.2.7-7). The change in the stresses appears to 

have a direct impact on the ground water inflow to the mine. Since the north-south trending faults 

are in extension, it is theorized that the water held under piezometric pressure within the sandstone 

units of the Star Point is released at mine faces where fault gouge is weak or gaps are present 

between fracture faces. The extensional forces would allow for the water to be forced into the space 

created by "pulling apart" the rocks. In the area where the rocks are in compression, the east-west 

trending faults do not have the same "gaps" as formed in the extensional areas and thus the water 

does not appear to have pathways through the fractures and faults within the Star Point Sandstone. 

Drilling records and interviews with well site geologist indicate that in almost all areas of the mine, 

significant water is not encountered within the Blackhawk Formation. This suggests that the 

Blackhawk Formation continues to function as an aquitard whether the rocks are in the state of 

compression or extension. 

As mining advances west of Electric Lake in the Flat Canyon Coal Lease, it is anticipated that water 

under pieziometric pressure will be encountered in north-south trending faults. This has been 

accounted for in the Mine Plan. 

Section 2.2.7, Mineable Coal Deposits, is confidential and consequently has been removed and 

submitted to the Division in a separate folder. 
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• The standard wet chemical analysis (ASTM D 2492) determines iron soluble in nitric acid, and 
calculates from this the pyrite content. This test does not separate marcasite values from pyrite 
values and merely reports the total as pyrite. 

• On a dry basis the three mineable seams average from 0.55 to 0.62 percent total sulfur by 
weight. On the same basis, pyritic sulfur averages from 0.07 to 0.21 percent. Even if Ell the 
pyritic sulfur were marcasite, it would not be sufficient to cause acid mine drainage problems. 

• The Permittee consulted with Commercial Testing and Engineering Laboratories, Inc. in Denver, 
Colorado, and Standard Laboratories, Inc. in Charleston, West Virginia, and did not find an 
accurate and quantitative method to determine marcasite content in coal. 

The North Lease is a continuation of mining the Lower O'Connor "A" seam as was previously performed 

in Mine #3 (the existing Mine #3 workings are located within 50 feet horizontally of the planned new works 

of Mine #3 in the North Lease), the same geochemical conditions are anticipated. Lab analysis from drill 

holes in the North Lease of the floor, roof, and coal indicate the potential for generating acid or toxicity 

are low. Results are included in Appendix Volume A-3 Volume 2. Testing of material transported to the 

waste rock disposal site indicates that only a very small percentage of material that would be classified as 

acid and toxic forming has been found in the Lower O'Connor "A" seam. The handling of waste rock and 

material determined to be acid or toxic forming is described in Sections 4.4.5 and 4.16 of this M&RP. 

The Southwest Reserve (SWR)- Flat Canyon Lease provides the same low potential for generating acid 

and toxicity from the mining of the coal. Within the SWR. the merged Flat Canyon 1 Lower O'Connor A 

and Lower O'Connor B seams will be mined. Lab analysis from drill holes support the coal and 

surrounding rock are consistent with the materials generated in Mines #1 and #2 located to the east and 

Mine #3 in the North Lease. Table 2.2.8-2 has been updated to illustrate the sulfur and acid-forming 

potential in the seams to be mined. Plate 2.3.4-1 D provides a fence diagram of the stratigraphy and the 

seams to be mined. Both chemical and acid-base potential analysis of the roof. coal, floor of selected drill 

holes are provided in Appendix A-3. Locations for holes 95-21-1 . 95-28-1 , 99-33-1 , and 98-3-2C are 

available on Plate 2.3.4-1 D; sites used in the fence diagram. 

2.2.9 Waste Rock Disposal Site 

The stratigraphy of the waste rock disposal site area is very similar to that of the minesite permit area, 

consisting of inter- bedded sandstone, siltstone, and shale, with numerous carbonaceous and coaly 

zones. In November of 1976, Sanders Exploration drilled a borehole about 1,300 feet east of the waste 

rock permit site located in the SE 1/4, NW 1/4, Sec 4, T 13S, R 7E. The drill hole report for the site 

identified as S-4 can be found in Appendix Volume A-4. 

Geotechnical 

The geotechnical data report by Dames and Moore dated October 30, 1979 is included in its entirety in 

Appendix Volume A-3. Much of that report is interpretive in nature and deals with facilities that have 

since been constructed. 
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averaging 700 feet per mile was encountered in the southern portion 

of the lease area. This anomaly is probably associated with a fault 

zone which passes through one of the observation well sites. The 

fracture has apparently connected the sandstone lenses of the 

Blackhawk Formation with the underlying Star Point Sandstone , thereby 

significantly increasing the water yield characteristics of the rock 

at this point and influencing the piezometric head in the area. 

The differences between the elevation of water in the observation 

wells and that of surrounding springs indicates that two ground water 

systems occur in the Skyline project area. A shallow system, very 

local in extent and discontinuous, provides water to numerous seeps 

and springs through thin sandstone layers in the Blackhawk Formation. 

A deep ground water system is present in the saturated rocks 

surrounding and below the coal. Except where it out crops and 

supplies spring flow to Eccles Creek below the O'Connor fault (Vaughn 

Hansen Associates), this deep system has little apparent effect on 

the surface hydrologic regime of the permit area since the water is 

located well below the perennial streams of the permit area. The 

system continues to dip to the west and southwest beyond the permit 

area and remains below the Sanpete Valley floor. It is not known to 

outcrop down dip. A fence diagram depicting the relationship of the 

wells with their location and with the geology may be found in 

Drawing 2.3.4-1A throug h 10 . 

Beginning in March 1999 and continuing through October 2002, the 

potentiometric surface within the Star Point Formation began to change as a 

resul t of ground water inflows to the mine. A new potentiometric map 

(Drawing 2.3.4-2) was drawn in November 2002 to graphically illustrate the 

changes to the potentiometric surface. The new surface has a gradient 

toward 9, 11, and 12 A and B panels of the mine. It is anticipated this 

gradient will continue until Skyline completes mining in the Mine #2 area 

and the abandoned workings are allowed to flood. The gradient should 

return to a southwesterly direction shortly after the flooding is complete. 
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Drawing 2 . 3.4-2 illustrates a potentiometric surface of the water in the 

Star Point Sandstone. The potentionmeteric surface is based on data from 

wells completed in the Star Point Sandstone throughout the permit area. 

Drawing 2.3.4-2 is based on geologic information provided in Section 

2.2.6 , and the numeric hydrologic model presented in the PHC Appendix J 

and K that provides additional information indicating the gradient of the 

Star Point Sandstone regional aquifer is from south to north. The 

orig inal 2006 illustration has been u pdated with 2010 and 2013 data to 

demonstrate the reg ional a quifer has not significantly changed with the 

dewatering associated with mining . 

Springs in the Blackhawk Formation are fed from perched water in shallow 

sandstone lenses underlain with shale well above the regional ground 

water level. 

Useable quantities of water from wells in either the Storrs Sandstone or 

the lower tongues of the Star Point Sandstone are unlikely unless a 

fracture zone is encountered. Drawdown and recovery tests, which were 

conducted at two different depths in an open test well located in the 

proposed portal area, indicated that the transmissivity of the Blackhawk 

Formation is approximately 18 gallons per day per foot (Volume A-I, 

Hydrology). No significant difference in transmissivity exists between 

the coal zone and the Aberdeen Sandstone. The low transmissivities and 

discharge rates (approximately 5 gallons per minute) indicate that the 

Blackhawk Formation is, at best, a poor aquifer. 

Potentiometric surfaces are below the ground surface, even in the canyon 

bottoms , with the deeper holes under the Blackhawk showing a generally 

higher potentiometric surface than the shallower holes. East of the 

permi t area, where the Star Point Sandstone is exposed, the 

potentiometric surface intersects the ground surface in the canyons, 

thereby producing springs along the bottoms of the canyons. Water table 

conditions exist primarily in shallow alluvial deposits along larger 

perennial streams. Potentiometric surfaces, as currently understood, are 

shown on Plate 2.3.4-2 and 
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The west to east slope to the potentiometric surface will likely remain 

until the surface drops below the lowest levels of the mine in the 

southern portion of the permit area. 

Water levels measured in the two monitoring wells located in the North 

Lease area, 91-26-1 and 91-35-1, exhibit very little fluctuation in the 

ground water surface within the upper Star Point Sandstone since the 

wells were completed. As described by Mayo in the PHC prepared for the 

North Lease area, the sandstones beneath the coal in this area appear to 

have low transmissivity. This has remained true until mining north of 

Winter Quarters started to take p lace. In 2012 Well 91-35-1 was breached 

at a pproximatel y the p revious dep th to water level (-1 , 250 ft . This is 

continued to be monitored . tR As stated in Section 2.2 of this document, 

the east-west trending fractures and faults are the result of 

compressional forces which do not result in the opening of the fracture 

faces and thus do not appear to easily conduct water. 

The history of the inflows to the mine and measured ground water levels 

suggest the northern portion of the permit area, Mine #3, is distinct 

from the southern portion of the permit, Mine #2. The separation appears 

to occur at the fault between the two mines. Though the fault has only a 

few tens of feet of offset, it essentially forms the terminus of the 

north-south trending faults. South and west of the east-west trending 

fault in sections 22, 23, and 24, heavy water flows from the mine floor 

at faults and fractures were encountered and the monitoring wells both 

within the southern portion of the permit area and to the west in the 

Flat Canyon area have experienced increased drawdown that a ppears to have 

stabilized . Althoug h t~he two wells completed in the North Lease area 

have shown some drawdownlitt1e , the if any effect of the southern 

drawdown of the potentiometric surface within the Star Point a ppears to 

be unrelated . Additionally, flows into Mine #3 historically came from 

sandstone channels overlying the coals seam and typically dried after a 

short period of time. Very few inflows came into the 

floor and were typically less than a hundred gallons. 

that the same ground water conditions encountered in 

encountered as mining moves into the North Lease area. 
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Wells W22-2-2 and W14-2B have failed casings associated with subsidence. Well 

W22-2-1 is the shallow well paired with W22-2-2. At the time of the Vaughn 

Hansen Associates (1979) report, the deeper of these two wells had an artesian 

potentiometric head which rose to a level above the water level in the shallower 

well. By 1982 the water level in W22-2-2 had dropped below that of W22-2-1. 

This was probably due to both the drought and dewatering of the area by the 

mining operations. 

As of 2013 almost eight (8) years of mining have been completed in the North 

Lease. Groundwater conditions have remained consistent with minimal, short

lived inflows being encountered in the Mine. As 900-1300 feet of overburden 

separate the mine workings from the springs and streams, no impacts to the water 

resources are anticipated. Water Rights 91-3917 and 91-1039 and will be added 

to the Skyline water monitoring program as sites S26-1 and S25-32, respectively. 

These sites are located directly above longwall mining activity and should 

identify any impacts due to mining. Water Rights 91-1043 and 91-1044 will be 

monitored with site CS-26 located in Lower Wife Creek. See PHC Addendum 

Appendix L for baseline water monitoring in the area. As has been demonstrated 

in the 30 years of water monitoring in Mines 1 and 2 located in the Huntington 

drainage, 

areas of 

Summarized 

and the multiple years of water monitoring in the Winter 

Mine #3, there has been no adverse effects t o water 

in the Petere sen Report (located in Appendix L), 

Quarters 

quality. 

the low 

concentrations of TDS, total iron, and low manganese are due to a combination 

the flow regime, and abundance of carbonate minerals in the Blackhawk formation. 

Also, when increased total iron and total manganese concentrations have 

typically been noted they have been associated with high flow, high suspended 

sediment events, suggesting the increased load is associated with the presence 

of sediments in the surface water and not the stream water itself. The stiff 

diagrams included in the Petersen report identify how the water chemistry of the 

water monitoring sites is similar with the monitoring sites throughout the 

Skyline area. 

As mining moves west of Electric Lake into the Southwest Reserve (SWR) area and 

the Flat Canyon leasee and South.~est Reserve (8WR) area , the initial mining will 

be conducted in the merged Flat Canyon - Lower O'Connor A seam (FC-LOA) which is 

located stratig raphicall y a pproximatel y 65 feet below the Lower O'Connor B seam 

(LOB) which is the primary mining unit in the Southwest Reserve. The FC-LOA 

seam area ma yw4+± be used as a sump for any mine water that Hill needs to be 

discharg ed from the Mine while mining the LOB seam . As has been stated 
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p reviously , based on the Cretaceous to Tertiary-ag e bedrock formations 

outcropp ing the Flat Canyon area there are two distinct g roundwater 

s ystems in the area. The active-zone near surface g roundwater s ystem 

includes the North Horn Formation through the Blackhawk Formation, with 

the Star Point Sandstone and Mancos Shale rep resenting the inactive-zone 

g roundwater s ystem . Sky line Mine has been activel y monitoring both 

s y stems since increased inflows into the mine were encountered. The 

a quifer characteristics of these two s ystems were reevaluated in 2014 

using both baseline information for the Flat Canyon tract and g roundwater 

monitoring information . The information is discussed in detail in b y 

Petersen Hydrolog ic , Inc. in PHC Addendum Volume 2 App endix Nand 

Appendix 0, resp ectively. during the mining o f the LOB seam . The 

Revised : 6 1 14 2 29d 

Four (4) monitoring wells located in the area that are comp leted in the 

reg ional Starpoint Formation a q uifer below the coal seams to be mined 

have a p otentiome tric surface rang ing from 700 to 1000 feet above the 

coal seam. Well 15-21-1 is being drilled in 2015 to monitor the 

Starpoint format i on as well . This has remained consist e nt since 2001 

when p ump ing from Mine #2 began. It is p ossible that water from the 

underl y ing Starp oint a q uifer could be transmitted into the mine through 

faul t goug e in the associate southwest-northeast trending faults . A 

fence diag ram dep icting the relationship of the wells with their location 

and with the geology are illustrated on Plate 2 . 3 . 4-10 . Any g roundwater 

that is encountered will be diverted from the mine into Eccles Creek . 

The Blackhawk Formation g roundwater is monitored at the surface using 

four (4) s p ring s s p read throughout the area being undermined. The sites 

were selected in con j unction with a s pring and seep survey summerized b y 

Petersen Hydrolog ic Report (located in Appendix M of PHC Volume 2). 
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2.3.4.5 Southwest Reserves - Flat Canyon Lease 

Aquifer characteristics are similar to what has been observed in 

Mines #1 and #2 located east of Electric Lake. The p rimary 

difference is with the reg ional dip trending to the west , the 

mineable coal seam is separated from the surface with more 

overburden which further reduces the likelihood of potential impacts 

associated with subsidence. The near-surface groundwater s ystem in 

the Blackhawk formation will be monitored b y a series of s pring s 

located in the Little Swens, Swens and Boulger canyons. The lower 

reg ional a quifer of the Starpoint Formation is monitored b y deep 

g round water wells located in Swens and Boulger canyon . 

2.3.5 Uses of Water in the Aquifers 

2.3.5.1 Surface Water Rights 

The water rights on and adjacent to the Skyline property which were 

on record with the Utah Division of Water Rights as of, July, 2002 

are listed in Volume 4. The locations of these water rights can be 

found on Plate 2.3.5.1-1. 

In the Southwest Reserve expansion , eleven (11) surface water rights 

are identified in the Little Swens , Swens, --and Boulder drainages . 

Ownership is divided between p rivate holding s , the Utah Division of 

Wildlife Resources , and the USFS with the beneficial use being 

stockwatering and wildlife . 

In addition to those existing water rights identified in Volume 4, 

the Forest Service has water rights claims pending action in 

District Court for the Seventh Judicial District in and for Emery 

and Carbon Counties. The claims for U.S.F.S. water rights in Upper 

Huntington Creek, Upper Fish Creek, Eccles Creek and the South Fork 

of Eccles Creek are recognized by the Utah Division of Water Rights 

as perfected rights by diligence of use. However, these rights have 

not yet been recognized by the Seventh Judicial District Court. 

Therefore, they are still pending rights; however, they will be 

treated as an actual rights until the court makes its decision. The 

U.S.F.S. 
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respectively. The landowner agrees with the monitoring locations 

and felt monitoring of spring 91-3916 was not necessary since it has 

less consistent and lower flow and is not developed for use as the 

other two (2) springs. Based on DOGM request water rights 91-1043 

and 91-1044 will be monitored with Lower Wife Creek named CS-26. 

Also shown on Plate 2.3.5.2-1 are exchanges of Scofield Reservoir 

water for ground water in Pleasant Valley Creek Basin. These are 

also listed in Volume 4. All exchanges are wells, with the 

exception of 91-940. Most of the exchanges serve the industrial and 

domestic needs for mining companies in the area. 

Groundwater Ri ghts in the Southwest Reserve and Flat Canyon lease 

include nine (9) Groundwater rights that are primarily privatel y 

owned. FourThree (4~) of the sites are p roposed to be 

monitoredadded as water monitoring sites , and will be assigned site 

numbers. These inelude WR 93 3362 , 3363 , 3655 , WR 93 95 , and WR 93 

534 and , .. 'ill be assigned site numbers SW32-277-8- , SW4-42 9 , SW33-2 68 , 

and SW4-173 , respectivel y . 
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The analysis reports are arranged by seam, i.e., McKinnon, Upper O'Connor, 
and Lower O'Connor A; and then by sample l o cation, e.g., roof, floor. 

The locations of the exploration holes at which these samples were taken are 
shown on Plate 2.3.6-1. 

Obtaining ground water data from abandoned mines in the area has been 
investigated but found not practical. The only abandoned portal in the 
permi t area is the old Eccles Canyon Mine. This portal was sealed and 
covered during construction of the Skyline portal area surface facilities 
and is no longer accessible. 

There are several abandoned mines in the adjacent area, located in Winter 
Quarters, Pleasant Valley and Boarding House Canyons. A search of UDOH and 
EPA (Storet) records did not reveal any discharge data from these old 
portals. 

2.3.7 Groundwater Monitoring Program 

The ground water monitoring program outlined in this section is a 
continuation of a program approved with the original Mining and Reclamation 
Permi t Application. It incorporates practices designed to provide the 
baseline data necessary to validate the determination of the probable 
hydrologic consequences of proposed and existing mining and reclamation 
operations. The program also is designed to meet site specific requirements 
and incorporates the flexibility for change if necessary. Selection of the 
monitoring sites was an arduous process using the following criteria. An 
original baseline surveyor Hydrologic Inventory was compiled in 1979, 
utilizing data c ollected from 1974 through 1979, where all possible springs, 
seeps and streams were monitored. Additional water monitoring data was 
collected for the North Lease from 1991 through 1993. Following the 
completion of the inventory and consultation with both DOGM and the U.S. 
Forest Service (USFS), representative monitoring sites were selected. 
Important parameters included geologic unit, critical area where damage may 
occur, quantity of flow, reasonable year round access, and representative 
distribution. 

The monitoring site selection criteria has remained relatively consistent 
throughout the years with rep resentative sites being selected from the 
baseline data. With the addition of the Southwest Reserve (SWR) and Flat 
Canyon lease, initial baseline data was collected be ginning in 1997 in 
p reparation of the Flat Canyon EIS. Baseline sampling in the SWR resumed in 
2006 and continued through 2016~. The number of sites were refined based on 
p rop osed mining b y adding some stream sites upstream of mining and selecting 
liffiit s p ring sites rep resentative of the g eologic units ing t he spr ing to in 
areas p roposed for undermining . A monitoring program is being conducted at 
each of the ground water stations identified on Table 2.3.7-3 and depicted 
on Pla t e 2 . 3 . 6 1. SaffiP l es are eolleeted quarterly, ~dth the 1* Quarter 
(January ~ ~ areh) having a shortened list of sites due to inaecessibity 
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Plate 2.3.6-1. Samp les are collected quarterly , with the I S Quarter 
(January-March) having a shortened list of sites due to inaccessibity during 
winter months. Also due to weather conditions, samp ling in the 2nd quarter 
(Ap ril-June) can be conducted through Jul y 15 in years when snowmelt 
conditions p rohibit monitoring comp letion b y Jul y 1. 

BIn areas where mining has been comp leted and onl y field measurements are 
re quired, baseline laboratory analyses is conducted during the 3rd Quarter 
(July-September) every five (5) years beginning in 2010 and successively in 
2015, 2020, 2025, etc. In other than the stated years, 3 rd Quarter sampling 
will be identical to 2 nd and 4th Quarter laboratory analyses. 4th Quarter 
monitoring (October-December) should be c onducted prior to December due to 
snow conditions eliminating access. 

Water quality samples are collected from the ~~selected springs in the 

project area. The samples are comprehensively analyzed each year for the 

parameters listed in Table 2.3.7-1 and Table 2.3.7-2. All water samples 

collected for use in this permit have been collected and analyzed 

according to methods in either the "Standard Methods for the Examination 

of Water and Wastewater" or the 40 CFR parts 136 and 434. A listing 

identifying the station types is shown on Table 2.3.7-3. 

In addition to the collection of the outlined water quality data, water 

level data has been collected from each of the wells (if functional) as 

scheduled on Tables 2.3.7-1, 2.3.7-2, _ and 2.3.7-3, and noted on Plate 

2.3.6-1. Water quality samples will be collected from the Waste Rock 

Disposal Site Well 92-91-03. Summary information on these observation 

wells is found on Table 2.3.7-4. Six (6)~ wells, W79-10-1A, _ 79-14-2BL 
20-4-2 , 99-28-1 and 79-22-2-1 and 79-22-2-2 have experienced casing 

failures, and have been p rop erl y abandoned are currently nonfunctional . 

There are no plans to replace these wells. 

The amount of water discharged from each mine on each monitoring occasion 

will also be monitored at the mine mouth through the use of a totalizing 

flow meter or similar device. Significant changes in the source of water 

in the mine will be noted during the period of operation. Underground 

water pumped from each mine will be monitored for water quality. Mine #1 

and the Southwest Reserve discharge is sampled at Station CS-14. Mine #3 

discharge from the North Lease area is sampled at Station CS-12.Mine #2 

water is discharged at JC-3. 
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Should the concentrations result in a discharge which exceeds the 

UPDES discharge permit limitations or indicates potential 

disturbance to the hydrologic balance, an attempt will be made to 

isolate the contributing source and an evaluation made of possible 

appropriate remedial action. The best alternative remedial action 

will be implemented as soon as practicable to ensure protection of 

Eccles Creek water quality. A copy of pertinent sectionsCopieo of 

the current UPDES permit (expires September 30 , 2004 November 30 , 

2014 ) is appended to this section as Exhibit 2.3-1. The permit is 

renewed every f i ve (5) years. 

As required, ground water quality data collected from the property 

area will be submitted to the Utah Division of Oil, Gas, and Mining. 

Such reports will be submitted within 90 days after completion of 

the quarterly monitoring program. An annual report which will 

include a summary of water quality data and water well level data 

for the previous year will be submitted within 90 days of the end of 

each year. 

In 2002 , several new sites were added to the monitoring program. 

Sites MC-1 , MC-2, MC-3, MC-4 , MC-5, and MC-6 are surface water sites 

on Mud Creek (Site MC-6 was added in November 2002 as agreed upon by 

the operator and the Division). These sites were identified as part 

of a study to determine the impacts of increase mine discharge on 

Mud and Eccles Creeks. EarthFax Engineering, Inc. was contracted to 

write and implement a work plan to evacuate the impacts in July 

2002. A copy of the work plan is included in Volume 4 of this 

M&RP. The study calls for establishing and characterizing reference 

sites on Eccles and Mud Creeks to: l)determine depth to ground water 

at the sites , 2) obtain historic flow data for the stream for 

comparative purposes, 3) gather and evacuate historic aerial photos 

of the streams, 4) collect additional water quality data, 5) 

evaluate bank stability indexes along with vegetation information, 

and conduct long-term monitoring at the selected sites. The initial 

field work for this project was 
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should be accessible for the next several years. The results of the 

analyses will be monitored for changes in ages that may indicate changes 

in the source of the mine water inflows. These samples will be obtained 

as outlined in Table 2.3.7-1. 

Samples of water discharging from springs 8-253 (Flat Canyon area), 2-413 

(James Canyon), S24-1 (Sulfur Spring in Huntington Canyon), and S15-3 

(Upper Huntington Creek) will be collected during the 2nd Quarter(April -

June) and 4th Quarter(October - December) monitoring period and analyzed 

for tritium content. Additional tritium samples will be obtained from EL
l (inflow to Electric Lake above JC-1 and JC-3 discharge) and EL-2 

(outflow from Electric Lake) during the 2nd , 3 rd , and 4th Quarter water 

monitoring periods. These samples will be collected for a period of three 

years beginning in the spring of 2004. The purpose of collecting these 

tritium samples, along with the tritium samples from JC-1, is to monitor 

the change in tritium content, if any, in the local aquifers and Electric 

Lake during spring, summer, and fall and over the three year period. 

In the Southwest Reserve (SWR) the groundwater monitoring will include the 

addition of spring s, SW32-277, SW33-268, SW4-429, SW4-173, and SW5-590 

which represent water from the Price River 

Sandstone, and Blackhawk Formation, res pectivel y . 

Formation, Castlegate 

Sp ring S33-268 is an 

imp ortant spring since it is used b y the campground, yet p roblematic 

because it is monitored at the storage tank overflow - the onl y accessible 

location. When use at the campground is hi gh, the s p ring cannot be 

monitored because the tank is not overflowing due to demand. Surface-water 

monitoring for the SWR includes the addition of upstream-of-mining sites 

on the following creeks: Little Swens (CS-27), Swens Creek (CS-28), Flat 

Canyon (CS-29), Boul ger above the reservoir (CS-30), and CS-31 on upper 

Boulger above minning , respecti vel y . This is in addition to stream, 

s p rings, and wells that have been included in the Water Monitoring p rog ram 

for a number of years. (See Appendix A-I , Volume 2 for baseline water 

anal ysis . -

Surface-water will be monitored in the vicinity of the Winter Quarters 

Ventilation Facility (WQFV) by two (2) stream sites located both up- and 

downstream of the site, CS-20 and CS-24, respectively. The stream sites 

will monitor the surface- water ensuring neither the shaft or slope is 

compromising the surface water system. Groundwater Well 08-1-5 screened 

from 297-317 feet below the surface and will monitor the water elevation 

below the coal seam. No springs exist on the south facing slope where the 

WQVF pad is located. Spring WQ1-1 is located on the north-facing slope, 

is approximately 1/4-mile east of the WQVF pad and monitors near surface 

groundwater south and east of the WQVF site. 
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Both surface-water and groundwater monitoring sites were added in Woods 

Canyon as mining was extended to the east in Section 36 , T12S , R6E. 
CS-25 will monitor stream flow downstream of all mining activity . 

Shallow ground water along Woods Canyon Creek will be monitored by 
piezometers WC-l , WC-3 , WC-5 , WC-7 and WC-9. Spring WQ36-1 will 

monitor groundwater within the Blackhawk formation above active mining 

areas. 
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Sample Site 

Table 2.3.7-1 
Comprehensive Water Quality Analytical Schedule 

(Surface and Ground Water Stations) 

1st Quarter 

Streams 
CS-3 x X 
CS-6** 
CS-7 (F-5) 
CS-8 
CS-9 
CS-10 
CS-11 
CS-12 
CS-13 
CS-14 
CS-16 
CS-17 
CS-18 
CS-19 
CS-20 
CS-21 
CS-22 
CS-23 

x 

x 

X 
x X 
x X 
x X 

X 
X 
X 

~~ X 
~~ X 
~~ X 
CS-27 X 
CS-28 X 
~~ X 
CS~O X 
CS~1 X 

x 

X 
x 

X 
X 
X 

X 

x 
X 

X X 

F-M~D~-~1~ ______ -; __ r-~X~~+X~~ r-+-~-+,X~~+-~-rX~ __ r-~~-+~ 
~S~R~D_-1~ ______ -; __ r-~X~~+-~-i ~-+~~+X~~+-~-+~ __ r-~-r-+~ 
F~O X 
UP&L-10 
VC-6 
VC-9 
VC-10 
VC-11 
VC-12 

NL-1 through NL-42 
(See Section 2.4.4) 
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Sample Site 

WRDS#1 
WRDS#2 
WRDS#3 
WRDS#4 
EL-1 
EL-2 

S10-1 
S12-1 
S13-2 
S13-7 
S14-4 
S15-3 
S17-2 
S22-5 
S22-11 
S23-4 

Table 2.3.7-1 
Comprehensive Water Quality Analytical Schedule 

(Surface and Ground Water Stations) 
(continued) 

1st Quarter 2nd2
/ 3rd3 

/ 4th Quarters 
~>- >-c: c: 
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Streams (cont.) 
X X 
X X 
X X 
X X 

Springs 

X 
X 

X 
X 

X 
X 

X 
X 
X 
X 

S24-1 Sulfur Spring X 
S24-12 X 
S25-32 X 
S26-1 X 
S26-13 X 
S34-12 X 
S35-8 X 
S36-12 X 
SW4-173 X 
SW4-429 X 
SW5-590 X 
SW32-277 X 
SW-33-268 X 
2-413 X 
3-290 X 
8-253 
WQ1-1 X 
WQ1-39 X 
WQ3-6 X 
WQ3-26 X 
WQ3-41 X 
WQ3-43 X 
WQ4-12 X 
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Table 2.3.7-3 
MONITORING STATION IDENTIFICATION 

ECCLES CANYON/MUD/FISH CREEK DRAINAGES 

STREAM STATIONS - 14 Stations 
CS-3 CS-6 CS-9 CS-11 
CS-21 VC-6 VC-9 VC-10 
CS-26 NL sites (varies) 

MINE DISCHARGE STATIONS - 4 Stations 

CS-19 
VC-11 

CS-20 
VC-12 

CS-24 
CS-25 

CS-12 (Mine #3) CS-14 (Mine #1) MD-1 (Composite CS-12 & CS-14) 
SRD-1 (Total Mine Site Discharge to Eccles Creek/Scofield Reservoir)* 

FRENCH DRAIN STATIONS -1 Station 
CS-13 

STREAM STATIONS - 17~ Stations 

CS-7 (F-5) 
CS-22 
CS-27 

CS-8 
CS-23 
CS-28 

CS-10 
UPL-10 
CS-29 

HUNTINGTON CANYON 

CS-16 
F-10 
CS-30 

CS-17 
EL-1 
CS-31 

WASTE ROCK DISPOSAL SITE 

STREAM STATIONS - 4 Stations 
WRDS #1 WRDS #2 WRDS #3 WRDS #4 

GROUNDWATER STATIONS 
SPRINGS - 344-2+ Stations 

S10-1 S12-1 S13-2 S13-7 S14-4 

S22-5 S22-11 S23-4 S24-1 Sulfur S24-12 

S35-8 S36-12 2-413 3-290 WQ1-39 

WQ3-41 WQ3-43 WQ4-12 8-253 WQ1-1 

CS-18 
EL-2 

S15-3 

S26-13 

WQ3-6 

WQ36-1 

S17-2 

S34-12 

WQ3-26 

S25-32 

S26-1 SW4-173 SW4-429 SW5-590~ SW32-2779 SW33-268 

WELLS (MONITORING) - 293Q.t. Well Stations 

W79-1 0-1 B W79-14-2A 

92-91-03 W2-1 (98-2-1) 

W99-21-1 W20- 28-1 

W79-26-1 

W20-4-1 

JC-1 

91-35-1 ELD-1 (Total of JC- was 1 5 
1 and JC-3)* 

WELLS, CULINARY -Referenced but not monitored 
W13-1 W13-2 W17-1 

W79-35-1A 

W08-1-5 
W20 4 2 

JC-3 

WC-1 thru WC-9 

W17-3 W24-1 

NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) 

W79-35-1B 

W99-4-1 

91-26-1 

001 Portal Area 002 Loadout Area 003 Waste Rock Area 004 Winter Quarters JC-3 James Canyon 

* Sites are monitored for total flow only and the results are reported to the Division on a monthly basis. 
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2.4 SURFACE WATER HYDROLOGY 

As previously discussed, the Skyline permit area is located in the headwaters 

of the Price and San Rafael River Basins. Snowmelt is the primary source of 

water for the perennial streams in the two basins, with only a small amount of 

the total flow in the region being derived from rainfall. As a result, flow 

volumes per unit area are high in the headwaters and low near the mouths of the 

two basins. 

The quality of surface water in the headwaters region is excellent, with total 

dissolved solids (TDS) concentration normally varying between 100 and 400 

milligrams per liter. However, this quality deteriorates rapidly as the streams 

cross the saline Mancos Shale downstream and receive irrigation return flows 

from Mancos-derived soils. TDS concentrations in the Price and San Rafael 

Ri vers, near their confluence with the Green River, generally vary between 

1,500 and 4,000 milligrams per liter. Sediment yields in the two basins 

experience similar geographic variations, with the bulk of the sediment yielded 

at the mouths of the two major rivers coming from those areas which are underlain 

by the highly erodible Mancos Shale. Data summaries presented in this section 

are taken from the Skyline water quality monitoring program, Mundorff (1972) 

and Southeastern Association of Governments (1979). Information presented in 

this section summarizes and updates the original consultant's reports found in 

Appendix Volume A-1. 

2.4.1 Drainage Basin Characteristics 

Portions of five perennial watersheds drain the Skyline project area reporting 

Scofield Resvoir ttft4-include the Eccles Canyon, Green Canyon, Winter Quarters 

Canyon, Woods Canyon (all tributaries of Mud Creek in the p,rice River Basin) ~ 

ttfl€l:-Perennial watersheds in Upper Huntington Creek (a tributary of the San 

Rafael River) reporting to Electric lake include Little Swens Canyon , Swens 

Canyon , and Boulger Canyon . Channels draining the permit area form dendritic 

patterns, with stream channels of 
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the area flowing in all four major directions . All surface streams have been classified 

by the Utah Division of Health as follows: 

1C - protected for domestic use with prior treatment process , 

$ 2B - protected for secondary contact recreation , 

3A - protected for cold water aquatic life , and 

4 - protected for agricultural uses including stock watering . 

Electric Lake has been classified as 2B , 3A and 4 while Scofield Reservoir has been 

classified as 1C , 3A, 4 , and 2B . 

Slopes on the permit area are steep , averaging approximately 31 percent . Dominant 

drainage aspects are to the west in the Huntington Creek Basin and to the east in the 

Price River Basin . The landscape varies greatly , with most of the permit area being 

covered with conifer and aspen vegetative communities. 

Because of the climatological conditions of the area (high precipitation and low 

evapotranspiration resulting in excess water) , there are numerous water sources in the 

Skyline project area . Most of these are undeveloped springs , seeps and streams. The 

one notably developed water body located partial ly in the project area is Electric 

Lake , a 31 , 200 acre-foot reservoir whose upstream tip covers a small portion of the 

southwest corner section of the proj ect area in the Huntington Creek Basin. This 

reservoir is owned and operated by Utah Power and Light Company as a storage facility 

for water used at coal-fired power plants . Up stream of Electric Lake , Boulger Reservoir 

is p rimaril y managed as a recreational fisher y b y the DWR . In the event Boulger 

Reservoir is undermined , mitig ation of both the dam and reservoir will be done throug h 

p'rior consultation with the resp ective regulator y a gencies . Drainage of the reservoir 

ma y be necessary during mining . Perennial sections of the streams are identified on 

Figure 4-1 , p a ge 2-41a(figure 3 . 3 from the Environmental Imp act Statement) . 

The thick vegetative cover on the proj e c t area has resulted in a well-maintained soil 

of high organic matter content , thus developing a more open soil structure with high 

infiltration rates . As a result , the potential for runoff from a rainfall event on 

the project area is low. Thus , snowmelt produces most of the runoff from the area 

during periods when soils are frozen and/or saturated . 
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2.4.2 Flow Characteristics 

The seasonal distribution of flows in the perennial streams draining the project 

area is typical of western high elevation, snowmelt streams, where the majority 

of the flow occurs within a relatively short period of time in late spring and 

early summer (April, May and June). Flows in Huntington Creek above Electric 

Lake can be expected to vary from 1 to 100 cubic feet per second while those 

of Eccles Creek above Mud Creek normally vary between 1 and 50 cubic feet per 

second and those in Mud Creek vary between 5 and 380 cubic feet per second. 

The watersheds draining the project area yield an average of approximately 13 . 5 

inches of water annually to the Price River Basin. However, because the 

relatively impermeable Blackhawk Formation underlies all of the Huntington 

Creek Basin above the southern boundary of the proj ect area (either on the 

surface or directly beneath the surface member), the yield to the San Rafael 

River Basin is slightly higher (averaging approximately 16 inches per year) . 

A significant surface water quality sampling program has been conducted i n Eccles 

Creek , Burnout Creek , Flat Canyon Creek , Boulger Creek and Huntington Creek as well as 

Winter Quarters Creek , Woods Creek and other ±fi-a-representative sampling of seeps and 

springs throughoutffi the Skyline permit area . The following briefly describes the 

major water quality characteristics of the permit area . 

Surface water in the Skyline project area is of a calcium bicarbonate type . Total 

dissolved solids concentrations in the area are generally lowest during the months of 

April through June when flows are highest and affected by the diluting effect of direct 

snowmelt . As flows decrease and the majority of the flow is derived from seepage of 

local groundwater systems , the dilution effect becomes less pronounced and dissolved 

solids concentrations tend to increase. As a result , the dissolved solids content of 

surface water in the area varies from less than 100 milligrams 
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per liter (headwaters of Huntington Creek during the high flow season) to 

slightly greater than 500 milligrams per liter (Eccles Creek during low flow 

conditions) . Suspended solids concentrations in the area tend to vary 

proportionately with flow rate. During the snowmelt runoff season, 

concentrations are also naturally higher in Eccles Canyon than in the Huntington 

Creek drainage basin. Channel erosion, although relatively low throughout the 

area, appears to be more extensive in the steeper Eccles Canyon than in the 

Huntington Creek Basin and is probably the source of most of the increased 

sediment concentrations. Mud slides, when present, add considerably to the 

suspended solids concentration. 

Hydrogen ion activity (pH) tends to be rather constant in the surface waters 

on and adjacent to the Skyline project area, varying normally between 6.5 and 

8.6. The basic condition of the water with low acidity and high alkalinity 

indicates that acid drainage problems do not develop as a result of mining in 

the permit area. 

Total and dissolved iron measurement values vary widely throughout the area, 

wi th the potential source being the iron contained in Blackhawk Formation 

cementing agents. Total iron, which varied in measurements from less than 0.01 

to over 45 - milligrams per liter during the observation period, tends to be 

somewhat directly related to the flow rate, and is associated with sediment 

loading. In contrast, dissolved iron tends to be much more constant. 

Total manganese concentrations in the area were low, varying normally between 

0.01 and 2.0 milligrams per liter with occasional higher concentrations 

associated with sediment loading. No distinct seasonal variations were noted. 

The Burnout Creek area was the subject of a subsidence study directed by the 

U.S.F.S. A portion of the study continues and include~~ monitoring the flows 

in the stream biweekly and performing annual stream gradient surveys. 

surface water monitoring points were monitored in this 
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area and in the adjacent Upper Huntington Creek since 1981 as a part of the surface 

water monitoring program. Eight flumes, F-1 through F-8 (Plate 2.3.6-1) were 

installed and are presently being monitored as part of the modified subsidence 

study. However, only one flume, F-5, is currently part of the quarterly water 

monitoring program. Flume F-5 is the same sampling point as CS-7 of the quarterly 

water monitoring program. In general, stream flow rates in this part of the permit 

area are deereasing . This is likely due to the present drought conditions 

(Climatology , Volume 4) stream flow rates were never found to be affected b y the 

undermining of the creek . Portions of the mine works underlying Burnout were 

filled with water beg inning in 2003. Water samples from all four monitoring 

stations are of a calcium-bicarbonate character. 

remained relatively consistent through time. 

Chemical concentrations have 

Baseline concentrations of various constituents were normally well within the State 

of Utah standards for waters of the Skyline project area. 

A summary documenting the water quality data in the mine area may be found in 

Volume 4. 

Additional baseline data has been collected in the James Canyon drainage as part 

of the Burnout Canyon study. Flows have been obtained from flume F-9 since 1993 

in James Canyon. This information is contained in Volume A-1, Hydrology. Laboratory 

Analysis was added to Stream Site F-10 due to the facilities associated with the 

construction of the JC-wells drill pad. Water quality samples collected since the 

early 80's and 90's from streams that have been undermined by the Skyline Mines 

(Burnout, Eccles, other tributaries of Upper Huntington Creek, Plate 2.3.6-1 and 

2.3.6-1a) indicate water quality is not noticeably affected by underground mining 

activities. 

Prior to March 1999, Skyline Mine discharged water to Eccles Creek at an average 
rate of approximately 350 gpm. From March 1999 through November 2002, the discharge 
rate gradually increased to between 9,500 and 10,500 
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- All disturbance is a minimum of two (2) stream widths from the stream 
eliminating a need for a Stream Alteration Permit. 

- Drainage from the upper undisturbed road was improved to minimize storm run 
off to the site. 

- A sediment pond with associated UPDES permit has been designed that any 
storm water entering the site will be treated prior to discharge. 

- ASCA's 37 and 38 are established to treat disturbed area storm water runoff 
until vegetation is re-established and the sediment pond is operational. 

2.4.4 Monitoring Program 

The surface water monitoring program outlined in this section has been updated 
based on the findings and conclusions of the 1996 PHC by Mayo and Associates 
and as a result of a cooperative effort between the operator, the Division, and 
the Forest in an effort to better understand and monitor the effect of increased 
ground water inflows to the mine and mine discharge. It incorporates practices 
designed to provide the baseline data necessary to validate the determination 
of the probable hydrologic consequences of proposed and existing mining and 
reclamation operations. The program also is designed to meet site specific 
requirements and have the flexibility for change if necessary. Specific 
attention has been given to insure that proper upstream and downstream 
monitoring is included within the monitoring program for all disturbed areas, 
and that adequate sampling of potentially impacted flow regimes is completed. 
Selection of the monitoring sites was an arduous process using the following 
criteria. An original baseline surveyor Hydrologic Inventory was compiled in 
1979, utilizing data collected from 1974 through 1979, where all possible 
springs, seeps and streams were monitored. Additional water monitoring data 
was compiled for the North Lease area from 1991 through 1993 , including the 
North Lease modification from 2011 through 2014 . Following the completion of 
the inventory and consultation with both DOGM and the U. S. Forest Service 
(USFS), representative monitoring sites were selected. Important parameters 
included geologic unit, critical area where damage may occur, quantity of flow, 
reasonable year round access, and representative distribution. In the Southwest 
Reserve - Flat Canyon lease area , the original seep and s p ring surve ys were 
conducted beg inning in 1997, with almost continuous monitoring be conducted 
from 2006 through 2016. Operational monitoring locations were selected in 
con j unction with a PHC study conducted b y Petersen Hydrologic, Inc. in 2014 
(PHC Addendum Volume 2 Appendix N) while acquiring the Flat Canyon lease. 

A PHC study completed in 1996 entitled" Investigation of Surface and Groundwater 

Systems in the vicinity of the Skyline Mines, Carbon, Emery, and Sanpete 

Counties, Utah; Probable Hydrologic Consequences of Coal Mining at the Skyline 

Mines and Recommendations for Surface and 
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Surface water stations in Eccles Canyon were sampled more frequently than those on Huntington 

Creek during the initial phases of mining . 

With the addition of the Southwest Reserve (SWR) - Flat Canyon lease , a total of four (4) stream 

sites were added to the water monitoring p rogram to insure any impacts to the surface hydrology 

of the area were documented . The sites were p rimaril y added in locations up stream of areas p roposed 

for mining , with stream locations already being monitored downstream of the p roposed areas to be 

mined . Streams include Little Swens (CS-27) , Swens (CS-28) , Flat Canyon (CS-29) , and Boulger 

above the reservoir (CS-30) , resp ectively . 

All stream stations are shown on Table 2.3.7-3 and are analyzed for those constituents identified 

in Tables 2.3.7-2 with an annual monitoring as per Table 2.3.7-1. 

Stream monitoring station CS-25 was added in Woods Canyon as mining progressed east in Section 

36, T12S, R6E. CS-25 is located downstream of any mining activity. In addition, nine (9) 

piezometers (WC-l through WC-9N) were added in the canyon t o monito r the near surface groundwater 

associated with Woods Canyon Creek. 

Sampling will continue at all surface water stations throughout the p o st-mining period and until 

the reclamation effort is determined successful by the regulato ry authority. Samples will also 

continue to be analyzed for the parameters outlined in Tables 2.3. 7-1, 2.3.7-2, and 2.3.7-3 

throughout the post-mining period, unless deletions in the list o f parameters is determined t o 

be appropriate. 

Several monitoring stations were added to the monitoring schedule with the incorporation of the 

North Lease Tract. CS-19 and CS-21 have been added to monitor the quantity and quality of the 

water in Woods Canyon Creek and CS-20 has been added to monitor the quantity and quality of the 

water in Winter Quarters Creek - monitoring both mining upstream and water quality upstream of 

the Winter Quarters Ventilation Facility (WQVF). CS-24 was added in Winter Quarters Creek below 

the (WQVF) to monitor any affects associated with the pad. 

As part of the Skyline Mine subsidence monitoring plan, a total of 42 new water monitoringsites 

have been identified in the North Lease area (Plate 2.3.6-2 Table 2.3.7-2A). Sites NL-l 

through NL-42 have been selected to monitor flows on the perennial reaches of both Winter 

Quarters and Woods Canyon drainages one year prior to , 

longwall undermining of the perennial section of stream. 

monthly in June through October. If 
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study will continue as long as the mine is discharging flows in excess of the pre-

September 2001 rates plus one year. Mine discharge decreased below a sustained 5,000 

gpm in December 2003. The last update was submitted with the 2005 2006 Annual Report. 

The study consisted of the following: 

Reference sites were established on Eccles and Mud Creeks c o rresponding to cross 

sections used in previous investigations (EarthFax Engineering, 2 002)and were monitored 

from 2002 through 2005. The reference sites were established in general conformance to 

the recommendations of Harrelson et al. (1994). This involved the following: 

• Establishing benchmarks at each site. Benchmarks will consist of cement or 
boulder monuments, with a metal marker stamped with the site number. 

• Establishing monumented cross sections. The endpoints of cross sections 
will be marked with roof bolts or steel reinforcing bar that has been driven 
into the ground. These bars will be painted to increase visibility. 

• Surveying the channel at each site. Surveying will be performed using a 
level and survey rod, with both the cross section and longitudinal profile 
of the stream being surveyed. 

• Establishing photo points. As recommended by Harrelson et al. (1994), 
convenient locations will be selected to take photographs 

upstream, downstream, and across the channel at each cross section location. 

• Collecting streamflow data. The flow will be measured at eac h site, using 
standard procedures, with a rotating-cup flow meter. Indicators of bankfull 
stage will also be gathered. 

Samples of the bed and bank materials were collected at the newly established stations 

to evaluate geomorphic and stability relationships at those locations. Similar samples 

were collected in February 2002 at the remaining sites (EarthFax Engineering, 2002) and 

are still considered valid. 
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• Bankfull depth 
• Rotting depth 
• Root density 
• Bank slope 
• Degree of surface protection of the bank 

The in-stream velocity gradient (between the core of maximum velocity and the 

stream bank) and the ratio of average hydraulic stress and near-bank hydraulic 

stress will also be calculated. Each of these indexes will be compared with 

typical values provided by Rosgen (1996; 2001) to provide another assessment 

of bank stability in addition to that provided previously (EarthFax Engineering, 

2002) . 

Flow and water-quality data (TDS, TSS, total phosphorus) are collected at 

the monitoring points on a seasonal basis and will continue to be until one 

year following a sustained reduction in mine-water discharge to a rate of 5,000 

gpm or less (Le., pre-September 2001 leve l s). Channel cross sections and 

longitudinal profiles will be collected from each reference site annually during 

the same period. The study was discontinued after the 2005 2006 data collection 

and report. 

The study was re-established in 2015 based on two (2) reasons . Following 

the 2006 surve y , no appreciable changes had been noted from 2003 - 2006. Base 

flows from 2006-2015 have consistently ranged from 2000 - 5000 gpm, and the 

Mine wanted an update on the stability of the channel . Also , with the addition 

of Flat Canyon lease UTU-77114 there is a potential for increased discharges 

from the Mine. The 2015 surve y indicated the mine discharge had no significant 

erosional imp act to the morphology of the stream channel . On the contrary , the 

channel showed a ggradation at all three (3) surveyed locations ; lending support 

to the initial p rediction that the creek can safely handle 30 , 000 gpm is correct 

(See Appendix A1 , Volume 1 for Earthfax report) . To be consistent with p revious 

rep orts, annual survey s will be conducted if sustained mine discharges are in 

excess of 5 , 000 gpm. 
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2.5 HYDROLOGICAL IMPACTS OF MINING ACTIVITIES 

Presented in the following subsections are summaries of the hydrological impacts of the mining activities 

of the Skyline project. The details backing the conclusions stated in this section and supplemental 

discussion can be found in the PHC evaluations included as part of this section, and within the Hydrology 

Section of Appendix Volume A-1 Volumes 1 and 2. Details of the consultant's flow calculations may be 

found in the flood plan calculations also in Appendix Volume A-1. The PHC was also updated in July 

2002 October 2002, April 2003, and June 2004 by the addition of the Addendum to the PHC associated 

with the drilling of the wells in James Canyon, the significant inflows to Mine #2, and the ground water 

model prepared by HCI. Additional PHC supporting studies for both the North Lease modification and the 

Flat Canyon - Southwest Reserves are located in Addendum to the Probable Hydrologic 

Consequences - Volume 2. Appendix Land M. and Nand 0, respectively. 

The potential hydrologic impacts discussed herein represent the latest information available and, 

generally, correspond to the consultant's original report. (See General Hydrologic Consideration Related 

to Coal Development and Subsequent Impacts, Vaughn Hansen Associates, February 1981, found in 

Appendix Volume A-1. Updated analyses of the "Probable Hydrologic Consequences" reflecting all 

current data are appended to this section. 

$ Exhibit A of Section 2.5, "Probable Hydrologic Consequences of Mining at the Skyline Mines, 

Carbon and Emery Counties, Utah"; prepared by Earthfax Engineering , Inc., Salt Lake City, Utah; 

dated September 30, 1992. 

$ Addendum to the Probable Hydrologic Consequences, July 2002 (James Canyon Update -

further updated in October 2002, April 2003, and June 2004). 

$ Appendix A-1, Volume 2 (September 2002), "Investigation of Surface and Groundwater 

Systems in the Vicinity of the Skyline Mines, Carbon, Emery, and Sanpete Counties, Utah: 

Probable Hydrologic Consequences of Coal Mining at the Skyline Mines and Recommendations 

for Surface and Groundwater Monitoring". 

2.5.1 Potentially Affected Water Rights 

Surface and groundwater rights in the general project area are primarily for stockwatering and irrigation. 

Stockwatering rights are located almost entirely and directly on the streams. The 
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nearest irrigation rights are centered around the two areas of Scofield and in Flat Canyon, southwest of the 

permit area. Irrigated lands consist primarily of pasture. The pastures identified in Flat Canyon are located 

primarily west of proposed mining. and due to the glGacio-lacustrine sediments deposited there, affects to the 

water rights are not anticipated. Only stockwatering rights are present in the Skyline permit area. A limited 

number of wells are located in the general area, none of which are located directly on the property or within the 

permit area. Recent large mine inflows to Mine #2 has resulted in concern voiced by local government and 

private interests that water entering the mine is coming from nearby Electric Lake. However, data collected 

and analyzed by Skyline Mine for the purpose of determining the source of the inflows strongly indicates there 

is no significant connection between the surface waters and the mine waters. As discussed in the July 2002 

Addendum to the PHC (modified in October 2002, April 2003, and June 2004), the Star Point does not transmit 

water easily. Fractures within the Star Point in the mine area has allowed the sandstone to begin dewatering 

by discharging to the mine. The Star Point does not appear to have a significant discharge point located 

immediately down gradient of the mine. Indeed, the age of the water in the sandstone suggests it takes several 

thousand years to move through the aquifer in spite of the high transmissivity of the fractures within the 

sandstone. Therefore, it is unlikely any surface or ground water rights are being adversely affected. Because it 

is not certain that the ground water discharges into the Huntington Creek drainage, there is no evidence that 

water is being removed from that drainage to Eccles Creek, part of the Price River drainage. Tritium analysis 

of the water in the 10 Left area of Mine #2 and water from the James Canyon well JC-1 indicates a minor 

amount of modern water is being pumped from the well and the mine. However, this water is not necessarily 

originating from Electric Lake. Therefore, there does not appear to be a significant volume of surface water 

being transferred between drainage basins. 

Prior to acguiring the Southwest Reserve - Flat Canyon Lease, studies were conducted to evaluate whether 

any impacts to water rights had occurred in the 1999-2014 within the Upper Huntington drainage associated 

with mining of the Skyline #1 and #2 mines. PHC Addendum Appendix Nand 0 investigate both -the effects to 

the active-zone groundwater and surface-water systems in the Flat Canyon Tract. and the inactive-zone 

groundwater conditions in the Star Point Sandstone in the vicinity of Skyline Mine. Both studies reaffirmed 

there are no apparent adverse effects to existing water rights. 

2.5.2 Mining Impact on Water Quantity 

Due to the high shale content of the Blackhawk Formation, recharge to the deep ground water system through 

the Blackhawk Formation is slow. Fractures in the formation seal readily due to swelling of the bentonitic shale 

when wet. As a result, the impact of mining (including subsidence) on the quantity of water in the permit area 

will be minimal. This has been verified through the results of the subsidence study in Burnout Canyon. (A 

discussion of the mining impacts on the aquatic resources may be found in Section 2.8.) The Burnout Canyon 

study resulted in the determination that no significant impacts had occurred to the stream drainage as a result 

of mining induced subsidence. 

While the gradient of the stream was flattened in a few locations and slightly increased in others, the overall 
change in the stream morphology was not significantly different than changes that occur in 
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channelized sandstone was encountered during mining of the southwestern permit area which produced 

approximately 1,400 gpm. This was repeated at several locations in areas of Mine #2 until the mine was 

discharging approximately 8,500 to 9,500 gpm in August 2002 and 9,000 to 10,500 gpm in October 2002. 

Even though the large inflows have significantly subsided since October 2002, the near future mining 

activities have been directed toward the North Lease area. 

The PHC for the Skyline Mine was updated by an Addendum to the PHC dated July 2002 and further 

updated in October 2002, April 2003, and June 2004. The addendum contains significant information 

regarding the large inflows to the mine. To better understand the hydrologic system and the water within 

the Star Point Sandstone, Skyline Mine contracted with Hydrologic Consultants, Inc. of Lakewood, 

Colorado produce a ground water model of the Star Point Sandstone. This model endeavored to 

delineate the possible areal extent of the aquifer, the volume of water contained in the aquifer, and the 

potential sources and discharge locations of the aquifer. The model has been used to help determine 

what, if any, impacts are occurring to the waters available in the mine area, including State appropriated 

water rights. The model was completed and improved in June 2004 and a copy of the report describing 

the results of the modeling effort has been added to the PHC. 

As described in the July 2002 Addendum to the PHC, draining of the ground water contained within the 

Star Point Sandstone does not appear to have a significant impact on discharges of ground water in the 

mine or adjacent area nor does it appear that the water entering the mine is causing a loss of surface 

water in the Huntington or Price River drainages. The majority of the flows into the mine enter through 

faults and fractures that trend generally north-south to northeast-southwest. The flows move up through 

the floor of the mine in almost all cases. The water is apparently stored in the Star Point Sandstone 

under significant potentiometric head. Ages of the water indicate that water moves very slowly through 

the Star Point system in spite of the fractures and faults that appear to be open enough to allow water to 

flow freely into the mine in isolated locations. This suggests that the aquifer does not have a discharge 

point that releases large volumes of water nor is the aquifer replenished at a high rate of inflow. While the 

Star Point is exposed in out crop north, south, and east of the mine, significant volumes of water would 

need to be entering the system at an elevation great enough to create the potentiometric head 

encountered in the Star Point beneath the Mine #2 workings. Plate 2.3.4-2 illustrates changes to the 

potentiometric surface of the regional aguifer as result of extracting water from the mine from 2001 

through 2013. - During that period, the potentiometric surface has changed very little. 

In preparation of acguiring the Flat Canyon Lease and developing the Southwest Reserves, in 2014 

additional investigations were conducted to evaluate impacts to both the active-zone groundwater and 

surface water systems of the Flat Canyon Tract, and the groundwater conditions in the Star Point 

Sandstone in the vicinity of the Skyline Mine. Appendix N utilizes multiple years of data to demonstrate 

minimal effects to the hydrologic balance are anticipated to both the guality and guantity of the near

surface, active-zone groundwater and surface waters due primarily to the geology, and based on over 30-

years of mining in the area. The potential for loss of surface waters to the deep groundwater system are 

minimal based on 1) overburden thicknesses greater than 1,000 feet, and 2) the underlying bedrock 
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formations have low permeability, are lenticular, and discontinuous. The plate, in conjunction with 2014 

workstudies conducted by Petersen Hydrologic, Inc. (PHC Appendix N and OM) reinforces previous 

studies that indicatesI:lggests the source of the water encountered in the floor of the mine is from a large 

body of water. fed by faults that have the ability to draw water from a significantly large area. transporting 

the water using a system of regional faults. This is demonstrated by how the potentiometric surface does 

not continue to draw down with pumping. yet shows relatively good recovery when pump water from the 

mine is reduced. The availability of Groundwaters and surface waters should not be impacted by mining 

in the Southwest Reserves - Flat Canyon tract when considering 1) the water monitoring data in the Star 

Point Sandstone and Blackhawk Formation, 2) reviewing the stable and unstable isotopic analysis, 3} the 

Microscopic Particulate Analysis (MPA), 4} the aquifer temperature data. and 5) the chemical data, The 

evaluation of the information continues to suggest the Active-zone, near-surface groundwater system 

(primarily of the Blackhawk Formation) and the Inactive-zone deep, groundwater system (Star Point 

Sandstone) are not in direct communication , with water in the Star Point Sandstone having a residence 

time measured in thousands of years. The well-nest located in Burnout Canyon (wells 79-35-1A and 79-

35-1 B) are an example where water level in the well completed in the Inactive-zone groundwater system 

dropped significantly in response to pumping while the well completed in the ad jacent Active-zone 

groundwater system was unaffected. As an additional gualifier stated in PHC Appendix N, the 

groundwater storage reservoir for the Star Point Sandstone is more than 1,000 feet thick, and covers a 

minimum of 36 square miles in the vicinity of the Mine. Although approximately 3.4 billion cubic feet of 

water has been discharged from the mine, it theoretically represents approximately a 22-foot thick 

sandstone unit of a sandstone 1000-feet thick. - Skyline continues to monitor stream flows in Winter 

Quarters, Woods, Huntingtion, Eccles, and Mud Creeks to identify any impacts if they occur in these 

drainages related to the mine inflows. 
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the mine has been able to pass its chronic water testing.The Utah Division of Water Quality 
recently modified the mine's UPDES discharge permit to include a limit of 500 mg/l TDS and no 
total ton per day limit or the mine would discharge less than 7.1 tons per day of TDS if the water 
had a TDS concentration greater than 500 mgtl. 

A UPDES permit -was obtained by PacifiCorp to operate the JC-3 mine dewatering well in 
James Canyon. This well will discharge high quality mine water to Electric Lake. However, 
since it is mine water, Skyline will be obligated under SMCRA to assure the quality of the water 
discharged is within the UPDES permit limits assigned to JC-3. Skyline will submit the required 
DMRs to the Division as required in Section 2.3.7. 

Periodically, due to difficult recovery conditions or roof collapse, mining equipment is 
abandoned underground. Prior to leaving equipment underground, hazardous materials and 
lubricating fluids are drained when possible. Since the equipment is steel and not too different 
compositionally from the roof support throughout the mine, contamination to ground water from 
abandoned equipment is not anticipated. 

Mining equipment such as longwall mining machines, roof bolters, and continuous miners, is 
made of high quality steel containing chromium, and is highly resistant to corrosion. 
Calculations of the corrosion potential of the steel used in long wall mining machines have been 
performed by the University of Utah Metallurgy Department (BLM 1998s). They determined it 
would take thousands of years for the metal to corrode away. The University of Utah (BLM 
1998a) report indicated that the general conditions required to hasten the corrosion of this metal 
do not exist in the Utah mining environment. A map illustrating the location of equipment left 
underground is provided as Drawing 2.5.2-1. The drawing includes a description of each piece 
of equipment. 

Because of the high alkalinity and low acidity concentrations in the area (differing normally by 
two orders of magnitude), acid drainage problems do not occur as a result of mining. This is 
supported by the fact that coal in the area has a low sulphur content. The pyritic sulfur content 
within the coal is approximately 0.10 percent. Approximately 0.931 pounds of Iron are taken out 
of the ground for each ton of coal that is produced. Assuming Skyline produces 3 million tons of 
coal per year, approximately 1,400 tons of Iron is extracted from the formation each year with 
the mining of the coal. On typical year, metal roof support associated with mining - on the order 
of 1,300 tons per year - is left underground. Over 25 years of water monitoring of the natural 
waters surrounding the Mine does not show any degradation in water quality. 

Skyline Mine anticipates potentially discharging approximately 2,800 gpm of mine water to 
Eccles Creek after the completion of mining and subsequent abandonment of the 11 Left, 12 
Left A and B, and 6 Left B panels in 2004. However, this rate may vary with changes in the 
operation of JC-3 and because of the steady decline in potentiometric head within the aquifer 
discharging into Mine #2. Assumptions used in developing the discharge 
amount can be found in July 2002 Addendum to the PHC in Appendix F. 

The JC-3 well pumped water from the Mine from August 2003 through June 2004, and then 
October 2007. The pumping of the well was discontinued due to an inability of the discharge to 
meet the water quality standards in Electric Lake (255 mgtl, TDS). Skyline began discharging 
water from Mine #2 into Eccles Creek beginning in September 2004. From 2003 into 2014 
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discharges from Mine #2 have significantly declined from more than 8,000 gpm to approximately 
2,000 gpm. 

PHC Addendum Volume 2 Appendix 0 assesses outlines the groundwater conditions in Star 
Point Sandstone discussing impacts on the aquifer since significant inflows and pumping began 
in 1999. The observations include: 1) the drawdowns noted in the monitoring wells are 
consistent with removal of substantial quantities of groundwater from storage; 2) potentiometric 
levels in the Star Point Sandstone recovered significantly in mid-2003 in response to flooding 
the southwest portions of the mine to the 8,300 feet elevation; 3) water levels of wells completed 
in the Star Point Sandstone respond to pump-rate variability at JC-1 demonstrating a hydraulic 
interconnectedness between the two; 4) discharge rates at CS-14 (mine discharge from the 
flooded portion of the mine) suggest pumping variability at JC-1 impacts discharge rates at CS-
14. (but not at equal rates) with CS-14 needing to increase pumping less; 5) discharge rates 
from CS-14 have declined substantially. reflecting a local lowering of the hydraulic head in the 
Star Point Sandstone; and 6) most monitoring wells have recovered substantially as water from 
the Star Point continues to be pumped from JC-1 and CS-14 suggest there is still a large 
quantity of water in the system. Based on the observations noted, it is anticipated that mining in 
the Southwest Reserves - Flat Canyon lease will intercept water-bearing faults or fractures with 
considerable inflows. Moreover, the Star Point system has likely not been dewatered or 
depressurized sufficiently to expect appreciably reduced inflow rates or durations. Although the 
groundwater inflow complicates mining it is anticipated to have minimal affects to the long-term 
hydrologic balance of the Star Point Sandstone aquifer. and suggests 
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portals. Monitoring at the portal site location, which lacked 

continuous electrical power, required portable electrical generation 

and supervision for each 24-hour sample period. Ten 

samples were taken coinciding with sampling days at the 

Boardinghouse Peak facility. TSP samples were also collected on 

a three day basis at the mouth of Eccles Canyon, near Clear 

Creek, Utah, which is the location of the train load-out 

facilities for the Skyline facilities for the Skyline Mines. 

2.6.2 Synopsis of Data 

A summary discussion of the Radian Corporation report follows. 

The results of the meteorological and air quality studies indicate that the 

air quality of the Skyline project area is very good to excellent. Air in 

Eccles Canyon during 1979 was of poorer quality due to an unpaved dirt road 

leading from the mouth of the canyon up past the proposed portal site. The 

Permittee, in conjunction with the State of Utah, through the Utah Resource 

Development Act, paved this road in 1982 to accommodate traffic, which 

resulted in a reduction of particulate emissions from road traffic. 

Presented bellow is a summary of the monitoring program results from 

JanuarYl1, 1979 through December 31, 1979. 

See Section 4 . 22 - Air Pollution Control Plan for current Air Quality permit . 

Boardinghouse Peak - Monthly averages 

Wind Speed (MPH) 

Temperature (OF) 

pyranometer (Langleys) 

Net Radimeter (Langleys) 

Total Suspended Particulates 

(ug/cu .m) 

Low 

11. 7 

18.4 

151. 2 

31. 5 

23.0 

High Average 
17.1 14.7 

57.6 37.3 

678.5 413.5 

294.1 150.2 

49.5 30.3 
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2.7.9 North of Graben (NOG) Bleeder Shaft 

The NOG Bleeder Shaft is constructed to provide adequate ventilation for completion of the 
North of Graben mining district. The shaft was necessary due to encountered geologic 
conditions that required turning two (2) separate mining districts into one (1). The facility will 
include one (1) 5-foot diameter, unlined shaft. The area permitted for the bleeder shaft is 
approximately 3.0 acres, with a disturbed area of approximately 1.7 acres. Both soils and 
vegetation information specific to the site were collected in 2014 prior to construction. In 
general the NOG Bleeder Shaft site encompasses a mix of musk thistle, cheatgrass, bluebunch 
wheatgrass, and aspen on south-facing hillside located approximately 200 feet downhill from the 
existing Granger Ridge USFS road. A portion of the new access road will be constructed is 
located in an aspen area that had been disturbed previously by other activities, and appears to 
have been later re-seeded. Attempts were made to minimize the size of the pad utilizing the 
existing flat areas adjacent to the USFS road, but geologic conditions prohibited placing the 
shaft on the road. No threatened or endangered species were identified. The vegetation report 
is located in Appendix A-2, Volume 2 (Vegetation of the NOG Ventilation Site 2014, Mt Nebo 
Scientific). 

2.7.10 Southwest Reserve Flat Canyon lease Area 

The Flat Canyon Environmental Impact Statement (EIS) prepared by the US Forest Service 

(USFS) and the Bureau of land Management (BlM) in 2002 determined there were no threatened 

and endangered, or sensitive species present in the lease area. In February 2013, Allen Rowley, 

Acting Forest Supervisor for the Manti laSal National Forest determined the 2002 EIS was current 

and did not need additional updating. As described in the EIS the area is comprised of 

approximately 2.5% grasslands, 2% meadows/wetlands, 24% sagebrush/grass, 27.5% conifer

timber, and 44% aspen (Flat Canyon Coal lease Tract - Final Environmental Impact Statement 

(FEISt January 2002, (Section3.17 P9. 3-25}. Included as Figure 2.7.9-1 (P9. 2-63b) is FEIS Figure 

3.5 Vegetation Types which illustrates and broadly defines the location of vegetation communities . 

The EIS considered surface disturbance, there is no surface disturbance currently proposed in the 

Southwest Reserve Flat Canyon lease area and no impacts to the existing vegetation are 

anticipated. As additional information defining the vegetation of the area, a report titled, "Skyline 

Mine Vegetative Analysis of Seven Proposed Drill Sites and Seven Reference Site" is included in 

Appendix A-2, Volume 2. The report not only provides reference areas spread throughout the 

area, it also includes federally listed threatened, endangered. Candidate, and Sensitive Species 

for Emery and Sanpete County indicating none of the species listed are found within the project 

area. 

To address Special Stipulations for Coal lease UTU-77114 #'s 8, and 27. the following vegetation 

monitoring program will be initiated while mining in the Southwest Reserve Flat Canyon lease 

area. The vegetation community potentially impacted adversely by mining are primarily riparian 
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areas. The only mining scenario potentially impacting the riparian areas would be where 

subsidence of the creeks. through longwall mining. significantly reduced the surface flow to the 

creek. Any significant decrease in flow will be documented through the water monitoring program 

outlined in Section 2.3 or the Subsidence monitoring and Stream gradient monitoring outlined in 

Section 4.17 of this M&RP. Since established riparian areas naturally react slowly to seasonal 

climatic variations, a reduction in flow potentially due to mining would elicit a similar response. 

Baseline riparian vegetation evaluations will be collected prior to undermining the various creeks 

(See Figure 2.7.9-2 (page 2-63c for baseline vegetation evaluation locations). If quarterly water 

monitoring flow measurements fall below the recorded historic low-flow values (not associated or 

explained by climatic seasonal variation) additional monitoring will continue on an annual basis 

until the cause of the lower flows is determined. No follow up vegetation monitoring will be 

conducted following the baseline survey unless historic low flows are observed during mining 

activities. The vegetation monitoring method will follow technigues outlined by Winward (2000) 

incorporating data such as the Greenline Successional Status, Riparian Successional Status, and 

Greenline Bank Stability (see Appendix A-2. Volume 2 for detailed vegetation monitoring methods). 

Following the collection of the baseline data. the vegetation monitoring will continue annually until 

conditions improve or the need for mitigation is determined. In the unlikely event it is determined 

that mining-related subsidence causes material damage or a loss of riparian habitat, the Permittee 

commits to using the best technology currently available (BTCA) to mitigate the damage. The 

repair efforts will be coordinated and agreed upon by Mine, DOGM, and USFS personnel. 

In Eccles Creek an opposite situation may occur with mine water discharges possibly increasing 

to volumes found to be erosive. A study of the geomorphology of the stream has been conducted 

multiple years from 2002 through 2006 where the creek appeared to be stable. This study was re

established in 2015 and will be conducted again annually if mine discharges are consistently 

greater than 5,000 gpm (see section 2.5 of M&RP for details). Riparian vegetation along Eccles 

Creek was evaluated in the baseline vegetation study conducted by Welch & Murdock in 1980. 

(see Appendix A-2, Vol 1). In order to make this baseline data comparable to current -and future 

data, this data will be evaluated using the Winward (2000) criteria to determine the baseline 

successional state for future comparison. An interim riparian vegetation study will be conducted 

in 2016 to evaluate the current riparian successional status. - Follow up vegetation surveys will 

be conducted if warranted by the geomorphic studies. In the event it is determined that mining

related discharge flows cause material damage or loss of riparian habitat, the Permittee com its to 

using BTCA to mitigate the damage. The repair efforts will be coordinated and agreed upon by 

Mine. DOGM, and DWR personnel. 
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Huntington Creek has a diverse aquatic community with macroinvertebrate taxa representing all trophic levels. 

The successful cutthroat trout spawning and high number of resident trout evidence the high quality waters and 

habitat of Huntington Creek plus the ability of the macroinvertebrate community to support quality fisheries. 

Cutthroat trout and Tiger trout, according to Utah Division of Wildlife Resources (UDWR) surveys, are increasing 

in numbers in Huntington Creek above Electric Lake. Tributaries to Upper Huntington Creek include Boulger. 

Burnout. Swens, and Little Swens canyons which contribute in various degrees to the habitat. with Boulger Creek 

providing the most suitable amount of habitat. Trout produced in Huntington Creek provide an important part of 

the total number of fish in Electric Lake. 

Winter Quarters Canyon Creek 

As indicated in the 1995 environmental assessment prepared by the Forest Service and the Bureau of Land 

Management Winters Quarters Canyon Creek has a moderate population of macroinvertebrates. Perennial flow 

in the canyon has produced Stonefly larvae as far up as Box and Bob=s Canyons. Mayfly nymphs were also 

found present in waters tested. Cutthroat trout were found within the creek east of the Forest Boundary on June 

7, 1994 indicating fish are likely within perennial sections of the creek containing Significant flows. A survey 

conducted in Winter Quarters Canyon Creek in October 2002 indicated similar conditions and species (See 

Appendix Volume A-3, Volume 2). The Winter Quarters Ventilation Facility pad was specifically designed to 

minimized any potential impacts to the stream. The pad was designed to stay a minimum of two(2) stream widths 

from the stream, ( or approximately 24 feet), thus maintaining a buffer zone and avoiding impacts to both the 

stream and riparian areas. The macroinvertebrates are monitored on a scheduled basis to insure the health of 

the stream (see Plate 2.8.1-1 for locations, Table 2.8-1a for monitoring frequency). Refer to Section2.4.3 -

sediment yield and next section for measures implemented to construct in the stream buffer zone. 

Woods Canyon Creek 

As indicated in the 1995 Environmental Assessment, Mayfly nymphs were found within the upper portions of 

Woods Canyon Creek in higher quantities than those found within Winter Quarters Canyon. Stonefly larvae were 

also found as high as the fork in the stream near the center of Section 34 (T 12 S, R 6 E). No fish were seen 

during the 1994 field survey although some may have been present. A survey conducted in Woods Canyon 

Creek in October 2002 indicated similar conditions (See Appendix Volume A-3, Volume 2). Another fish survey 

was conducted in 2010 to serve as baseline information for expanded mining located approximately % mile east 

and further downstream than previously conducted. Similar with the earlier surveys the stream is relatively 

shallow and does not provided ideal fish habitat, however a total of eight (8) fish were identified. An addition of 

both a macroinvertebrate and a fish monitoring location were set up to insure monitoring stations are established 

downstream of mining activities to fully evaluate any impacts from mining. Details are outlined later in this section. 

Fish Creek 

The North Lease area was extended in 2013 to include approximately 770 acres in the Fish Creek drainage. 
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Boulger, Swens, and Little Swens Canyon Creeks 

As indicated in the 2002 Flat Canyon Environmental Impact Statement (EIS) prepared by the US Forest Service (USFS) 

and the Bureau of Land Management (BLM) all three (3) creeks are considered third order streams providing varying 

contributions to the aguatic habitat. Both Swens and Little Swens provide little habitat for fish due to the shallow pools 

and predominance of riffles in the reaches potentially affected by undermining. Based on the combination of minimal 

habitat and minimal reaches being undermined , only Boulger Creek will be monitored for fish. A fish monitoring program 

for Boulger Creek will be implemented prior to undermining the lower portion of the creek. The electro fish survey will 

estimate the fish populations in the stream for one year and everv third year thereafter. The fish survey will begin one 

year prior to undermining any portion of the creek. Unless otherwise noted, sampling methods will be consistent with 

surveys conducted previously on James, Burnout. Eccles, Woods, and Winter Quarters creeks. 

In the event Boulger Reservoir is undermined, additional permitting will outline the mitigation of possibly draining the 

reservoir. All necessary regulatory agencies concerns will addressed prior to undermining, 

Winter Quarters Canyon and Woods Canyon Creeks 

From Fall of 2002 through early Summer of 2004 fish and baseline macroinvertebrate data for the perennial reaches 

within Winter Quarters Canyon and Woods Canyon Creeks in the North Lease area were gathered. Copies of the 

reports are included in Appendix Volume A-3, Volume 2. 

A macroinvertebrate survey of portions of Winter Quarters Canyon and Woods Canyon Creeks was performed twice a 

year for two consecutive years and then every third year thereafter or for a period determined by Canyon Fuel Company, 

LLC, DOGM, USFS, and the DWR, to be long enough to provide data to establish population trends. This survey was 

performed in the fall and spring of each year on or about the same date and completed in 2011. 

Based on adequate data being collected, and the completion of longwall mining in Winter Quarters Canyon, 

macroinvertebrate surveys were terminated in both Winter Quarters and Woods Canyon creeks in concurrence with 

the various regulatory agencies in 2015. No impacts to the macroinvertebrate community based on mining were 

observed. Information supporting the ending of the surveys is available in Appendix A-3 (Skyline memo) and the 

individual macroivertebrate reports located in the Annual Reports. Monitoring in either creek could be re-established 

should conditions related to mining change. 

In 2010 the Winter Quarters Ventilation Facility (WQVF) was added to the permit area approximately 2 mile downstream 

of the existing macroinvertebrate monitoring stations. Consultation with Dr. Shiozawa who directs the Skyline 

marcoinvertebrate monitoring program, indicated the portion of stream in the vicinity of the WQVF pad is not conducive 

to a macroinvertebrate study due to low gradient and inundation of fine sediment. He recommended a electro-fishing 

monitoring program which is outlined later in this section. 

As mining progressed north of Winter Quarters Canyon, the longwall panel orientation was rotated 90 degrees to 

maximize coal recovery, The rotation expanded mining approximately Y:z mile to the east. To accommodate the 

modification, an additional macro invertebrate station and fish monitoring station were set up in Woods Canyon to insure 

monitoring stations are extablished downstream of mining activities to fully evaluate any impacts from mining. The 

additional electro-fishing monitoring station was added to Woods Canyon creek in 2010 although the stream is marginal 

fish habitat due to the shallow nature. Sampling frequency will continue every 3,d year unless future sampling confirms 

the habitat is unsuitable to sustain a viable fish population. See Appendix Volume A-3, Volume 2 for 2010 fish density 
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report._ The following methods have been and will be used for macroinvertebrate sampling. Slight variations to the 

methods may occur during the field work or based on comments from regulatory agencies. 

Three benthic sites will be sampled in each creek. Following the first survey a map with these stations will be prepared 

and submitted with the next sample report (included in the following year=s annual report). Quantitative samples will 

be taken with a modified box sampler. The samples taken will be field preserved in 70% ethyl alcohol and returned to 

the laboratory for processing. The samples will be sorted and invertebrates identified to the lowest possible taxonomic 

level using the keys of Merritt and Cummins (1996). Those of questionable identity will be further examined and 

identified under magnification. The mean, standard deviation, density per square meter, and standing crop will be 

calculated and estimated. 

Calculations of the USFS Biotic Condition Index (Winget and Mangum 1979) will be completed using the 

abundances of the benthic taxa to generate the dominance weighted community tolerant quotient (CTQd). 

The predicted community tolerant quotient (CTQp) will be calculated using water chemistry data provided 

in Winget (1972) for the Huntington Creek drainage. 

Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering algorithm. 

An electro fishing study was conducted in 2002 to examine 1) the species present in Winter Quarters 

Canyon; 2) determine if fish were present in Woods Canyon; and 3) determine how far upstream fish 

extended into either canyon. The one-time survey was conducted on request by the U.S. Forest Service 

(See Appendix A-3, Volume 2 for report). 

Based on the addition of the Winter Quarters Ventilation Facility, beginning in 2010 two (2) electro fishing 

sites were established Winter Quarters Creek. Two sampling runs (150 meters in length), one upstream 

and one downstream of the WQVF pad, will be tested on an tri-year basis to monitor the general aquatic 

health of Winter Quarters Creek. Sampling is minimized to every third year to reduce the stress on the fish 

population. The fish studies were terminated after the 2013 survey due to adequate baseline information 

being collected, and the minimal impact from the Winter Quarters site. Electro fishing surveys could resume 

should conditions change, such as adding mine water discharge to the creek. Information supporting the 

ending of the surveys is available in Appendix A-3 (Skyline memo) and the individual fish reports located in the Annual 

Reports. 

In the event mining causes quantifiable damages to fish populations, stream flows, or other negative 

impacts on fish or wildlife habitat, the mine will identify, research and implement measures sufficient to 

correct the problemsAreas where there is potential for habitat loss from subsidence are shown on Plate 

4.17.3-1 a. The consumption rate of water from mining activities is provided in Section 2.5.2. 

Future aquatic monitoring is planned only on an as needed basis. Need will be established in conjunction 

with DOGM, USFS" UDWR, and Skyline personnel and will be required only in case of a major perturbation 

in fish populations or other anomalous conditions. Monitoring data will be reviewed for mining related 

impacts, and, if found, a mitigation plan will be developed in conjunction with UDWR and UDOGM 

personnel. The Permittee will cooperate with UDWR in the investigation of any such conditions. This 

approach to future monitoring is consistent with the requirements recommended by the UDWR, Price office. 
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Table 2.8-1a 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 
C) C) C) C) C) C) C) C) C) C) C) 

Sample c c c c c c c c c c c ·c m ·c m ·c m ·c m ·c m ·c m ·c m ·c m ·c m ·c m ·c m Site End Date 
Q. Q. Q. Q. Q. Q. Q. Q. Q. Q. Q. 

(J) LL (J) LL (J) LL (J) LL (J) LL (J) LL (J) LL (J) LL (J) LL (J) LL (J) LL 

Fish 
Burnout F, 2007 C C C RC 
Eccles ND C C I C C 
James F, 2007 C C C RC 
Winter C C 
Woods RC C C 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 
Eccles ND X X X X 
Winter IRC - 2013 RC l 
Woods RC - 2013 RC 
I Boulger I X I X X 

Macroinvertebrate 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Burnout C C C C C C C C RC RC 
Eccles ND I C C C C C C C C C 
James C C C C C C C C RC RC 
Winter 2yr ptm C C C C I C C 
Woods 2yr ptm C C C C C C 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 
Eccles ND 

-
X I X X X -

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 
Eccles ND 

~ 

X X I X I X I X _I 
~-

Key: C = completed, X = scheduled, ND = no end date, F = Fall, RC = requirements completed • 
* (will re-initiate monitoring if conditions change significantly) 

Reports located in the Annual Submitted to the Division of Oil, Gas, and Mining. 
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2011 
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2023 

2011 

C C 

RC RC 
RC RC· 

2023 
X 

2035 
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The area is considered critical summer habitat for deer and elk. During development of the 

facility, daily activity will include vehicle traffic and construction activities. After construction , 

the use of the area will return to historic uses, with only an exhaust fan operation remaining. 

Construction of the pad will occur in Fall of 2015, so the critical summer fawning/waiving period will not be 

impacted. Construction of the fan facility will occur in spring/summer of 2016, since the ventilation facility 

is needed by Fall of 2016. If construction begins after June 1st, when the peak fawning/calving period 

begins, the area will be surveyed to detect the presence of any potentially fawning/calving individuals. 

This will consist of walking the area 1000 feet below the construction area. If any individuals are 

encountered, they will be monitored, and construction will not begin until the individual is no longer in the 

area (See Alpine memo dated July 2015). After construction , the impacts will be minimal since the fan 

system that is being installed will be equipped with an Exhaust Silencer with an overall pressure level of 

76dBA at 36" from the fan. Access will be limited by a locked gate. 

No sage grouse habitat exists in the area. Figure 2.9-8 has been added which shows Utah DWR's Sage 

Grouse Management Area threat analysis, including habitat areas. Skyline Mine lease area is shown 

relative to the Sage Grouse Management Areas. A wildlife survey report conducted in 2014 which 

addressed goshawk, raptors, American three-toed woodpecker, and Threatened and Endangered 

species determined no species of concern would be impacted by the construction of the shaft (See 

Appendix A-2, Volume 2 for Alpine Ecological report and Alpine memo dated July 2015). 

2.9.7 WilDLIFE OF THE SOUTHWEST RESERVE - FLAT CANYON lEASE 

Tables 2.9-1 through 2.9-7 provide both historic and current (2015) species list of mammals, amphibians, 

and reptiles whose published ranges exist in the general area of the Skyline Mine. A separate US Fish 

and Wildlife species list by counties identifies the threatened and Endangered species for the area and 

the likelihood of their presence (See Appendix A-3, Volume 2 for Alpine Ecological report) . The list does 

not identify any specific species of concern for the project area. Figure 2.9.3-E illustrates the ranges for 

the Greater Sage Grouse. Brood-rearing habitat for the Greater Sage Grouse exists to the west of areas 

to be mined in the Southwest Reserve - Flat Canyon leasewith winter habitat existing to the northeast of 

the Skyline project area. However, No leks have been identififed in the lease or adjacent areas. 

The Flat Canyon Environmental Impact Statement eElS) prepared by the US Forest Service (USFS) and 
the Bureau of land Management (BlM) in 2002 determined there were no threatened and endangered, 
or sensitive species present in the lease area. In February 2013. Allen Rowley. Acting Forest Supervisor 
for the Manti laSal National Forest determined the 2002 EIS was current and did not need additional 
updating. A raptor/wildlife/sensitive species survey of the area was conducted in 2011 and 2012 which 
updated both the raptors and other wildlife in the area to meet the Special Coal lease Stipulations #2 , #3 
and #14. as outlined in the Record of Decision (ROD) (ROD Attachment 1, pp 2-3) which was based on 
the Final Environmental Impact Statement for the Flat Canyon Coal lease Tract (UTU-77114) - (See 
Appendix A-3 , Western land Services, Inc. reports for details). The area is deSignated as crucial summer 
habitat for both mule deer fawning and elk calving. Although habitat for amphibians such as the boreal 
toad was found . no species of concern were present. An additional presence/absence survey was 
conducted in 2014 with no amphibians being found (report located in Appendix A-3 Volume 2). No 
impacts to Wildlife are anticipated with the Southwest Reserve - Flat Canyon lease as no surface 
disturbance is associated with the lease. 
Revised: 9-25-15 2-104(1) 
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2.10.3 Raptors of the Southwest Reserve Flat Canyon Lease 

The Flat Canyon Environmental Impact Statement (EIS) prepared by the US Forest Service (USFS) 

and the Bureau of Land Management (BLM) in 2002 determined there were no threatened and 

endangered species. or sensitive species present in the lease area. In February 2013. the Acting 

Forest Supervisor for the Manti LaSal National Forest determined the 2002 EIS was current and did 

not need additional updating. Although some habitat exists for the Bald Eagles (winter). migratory 

birds, Flammulated Owl. and the Three-toed Woodpecker exist in the area, no sightings have been 

noted. In addition , a raptor/wildlife/sensitive species survey of the area was conducted in 2011 and 

2012. which updated the information for the area to meet the Special Coal Lease Stipulations #2, #3. 

and #14 as outlined in the Record of Decision (ROD) (ROD Attachment 1, pp2-3) which was based 

on the Final Environmental Impact Statement for the Flat Canyon Lease Tract (UTU-771114). (See 

Appendix A-3, Volume 2 for the Western Land Services, Inc. report for details) Because no surface 

disturbance is planned for the Southwest Reserve Flat Canyon lease area, no impact to endangered. 

threatened or otherwise sensitive species should occur. 
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2.12 LAND USE 

INTRODUCTION 

The Skyline property, located in the northern end of the Wasatch Plateau coal field, is the site of 

a system of underground coal mines developed by Coastal States EnergyCanyon Fuel Company~ 

LLC. The general area of the Skyline property lies within bGtA-Carbon, Sanpete and Emery 

counties in Townships 12, 13, and 14 South and Ranges 6 and 7 East, approximately 

seventy-eight air miles southeast of Salt Lake City, Utah and twenty-two air miles northwest of 

Price, Utah (refer to Figure 2.12-A). The portal and yard area are located in Eccles Canyon just 

west of and within the National Forest boundary line. A Utah State highway (SR-264) runs past 

the portal yard area east down Eccles Canyon to a coal loadout facility located at the canyon 

mouth. A conveyor system parallels the road from the mine to the loadout facility at the mouth of 

Eccles Canyon. West of the town of Scofield , a facility which includes substation and fan is 

located in Winter Quarters Canyon 

2.12.1 Existing Land Uses 

Pre-mining land uses of the Skyline property and adjacent area consist of wildlife habitat, grazing, 

recreation, natural gas transmission and forestry. 

Wildlife Habitat 

A listing of wildlife thought to inhabit the permit area may be found in Table 2.9-1. A more detailed 

discussion of the wildlife may be found in the consultants report in Volume A-2. 

Grazing 

Seven (7) National Forest Sheep allotments are contained partially within the North lease area 

(refer to Map 2.12.1-1). The addition of the Southwest Reserve (SWR) and Flat Canyon lease 

includes portions of the Eccles, Swens Bear Canyon, and Boulger allotments. The numbers of 

livestock and season of use data for each allotment are contained in Table 2.12.1-1. 

Private lands east of the National Forest boundary and west of the Southwest Reserve in Sanpete 

County (and within the USFS boundary) are grazed by similar numbers of sheep both before and 

after 7/1 to 9/30 (U .S. Geological Survey, 1979). 
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TABLE 2.12.1-1 

SHEEP ALLOTMENT DATA FOR THE FOUR ALLOTMENTS CONTAINED PARTIALLY 

WITHIN THE COAL LEASE AREA WITHIN THE NORTH LEASE AREA OFTHE SKYLINE MINE 

Allotment Sheep Numbers Season of Use 

Eccles Canyon 9M627 7/13 - 9/30 

Granger Ridge ~950 7/1-9/30 

Bean Ridge 1048 7/1-9/30 

Mansion W§850 7/1-10/10 

East Gooseberry 269 (USFS land) 7/1-10/10 

East Gooseberry +Q+-581 (Private land) 7/1-10/10 

French Creek 4400800 7/1-9/30 

Swens 900 7/1 - 9/30 

Bear Can~on/Birch Creek 1100 7/6 - 9/30 

Boulger/Beaver Dams 1200 7/6 -10/5 

Burnout 942 7/1 - 9/25 

Monument Peak 333 7/1 - 9/30 

Bob Wright 1013 7/20 - 9/5 

Trough Springs 1000 8/15 - 9/30 
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Recreation 

Recreational use of the lease area affected by surface operations consists primarily of hunting big 

game, game birds, and small game species; fishing in Eccles Canyon below the portal area; from 

the south fork to the mouth of the canyon sightseeing, snowmobiling, and cross country skiing. 

Limited camping and picnicking also occurred in the mouth of Eccles Canyon (U.S. geological 

Survey, 1979). 

Eccles Canyon Road provides the only direct access from Scofield Reservoir to Huntington Canyon 

and is used as an access route from the Scofield Reservoir recreation area to the recreational use 

areas at higher elevations in the northern end of the Wasatch Plateau (U.S. Geological Survey, 

1979). Mining in the vicinity of Boulger Reservoir and the adjacent Flat Canyon campground may 

potentially impact recreation in the future. At the time of lease acquisition, no undermining of 

Boulger Reservoir or the Flat Canyon campground is planned. An existing spring collection system 

that provides water to the campground may be impacted due to subsidence. In the event 

transmission of water is interrupted, the mine is committed to repairing any breaks to the line and 

will provide water as outlined in Section 2.5.3. Prior to any proposed undermining of either the 

reservoir or campground, specific mitigation will be determined in consultation with the Utah Division 

of Wildlife Resources, Utah Division of Oil. Gas, and Mining, US Forest Service (campground), and 

Canyon Fuel Company. Per Special Lease Stipulation #25 of lease UTU-77114, Prior to 

undermining, a plan will be submitted that outlines type of mining, when and how the dam will be 

taken out of service while subjected to mining-induced acceleration of 0.1 g and greater, and what 

mitigation measures will be taken to place the dam and reservoir back into full service 

Natural Gas Transmission 

A natural gas pipeline traverses the permit area from southeast to northwest. Additionally, an 

abandoned gas well is located in the Eccles Canyon portion of the permit area. A small building 

associated with Gas Well NO.8 is located in Eccles Canyon. The location of these features are all 

shown on Map 2.12.1-1. 
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Forestry 

Forest uses are limited primarily to cutting firewood and fenceposts. Occasional timber sales from 

National Forest lands are made to salvage insect-killed spruce timber. One such sale, totalling 2.5 

million board feet, was made in the Kitchen Creek drainage basin on the west side of the coal lease 

area in 1977. 

Private Land - Winter Quarters Canyon. Flat Canyon Lease (Southwest Reserve) 

Both current (20098) and historic Land uses of private land in Winter Quarters canyon are varied 

and include grazing, wildlife habitat, recreation - primarily hunting big game, game birds, and small 

game species, forestry or timber production, and mining related activities. Addition ofthe ventilation 

facility in 2010 is consistent with the historic uses. Land Uses of the private land in Flat Canyon 

include grazing, wildlife habitat. and recreation with the proposed mining not impacting the historic 

uses. Plate 2.12.1-1 has been updated to identify structures. primarily cabins located west of lease 

UTU-77114. 
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2.14 PRIME FARMLAND INVESTIGATION 

A pre-application investigation was conducted by the Permittee to determine if any prime 

farmland would be impacted within the area of the proposed surface facilities in Eccles Canyon, 

and within Woods and Winter Quarters Canyons of the North Lease Tract. Based on the criteria 

in 30 CFR 783.27 paragraph (b), items 1 and 5, the Eccles Canyon area cannot be classified as 

prime farmland. This opinion is substantiated by Dr. Therom B. Hutchings, State Soil Scientist 

for the Soil Conservation Service (See Exhibit A). 

A similar finding was made by the Natural Resources Conservation Service for the North Lease 

Tract (See Appendix Volume A-2). As shown in the Exhibit, Ano prime farmland or farmland of 

statewide importance occurs on the recently acquired North Lease @. Therefore, a negative 

determination for prime farmland classification of the Skyline project area is requested . 

Leland Sassor of the Natural Resource Conservation Service (NRCS) was contacted in 

December 2008 concerning a Prime Farmland Determination in the location of the proposed 

Winter Quarters Ventilation Facility. Provided the information, he researched the area and 

confirmed (verbally) later that no Prime Farmland is identified in the area of the pad location. 

This is consistent with earlier determinations. 

Joe Dyer of the NRCS was contacted in 2012 concerning a Prime Farmland Determination in the 

North Lease Modification expansion area. He determined no Prime Farmland exists in the lease 

expansion area (See Appendix Volume A-2 for his correspondence). 

A Prime Farmland Determination conducted in 2014 determined no Prime Farmland exists in the 

Southwest Reserve - Flat Canyon lease area (See Appendix Volume A-2l. 
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Main entries in the mines are advanced so that mining panels may be developed on one or both sides. 

These panels are usually 2,500 to 7,000 feet long and 400 to 800 feet wide. The panels will be mined by 

driving rooms or by retreat-type operations where coal is mined as Room and Pillar Mining. Where 

feasible, the coal will be removed by a longwall operation. The panels will then be "pulled" 

consecutively to the barrier, leaving the main entries intact. 

The mains developed to access the North Lease area will be driven through the SW1I4 SW 114 of Section 

12, Township 13 South, Range 6 East. Multiple entries will be driven north from existing workings 

within the unsealed southeastern portion of Mine 3 workings (Drawing 3.1.8-2). As the mains approach 

the northeast portion of the abandoned Mine 3 workings, they will be angled downward to go under the 

abandoned workings instead of through. This portion of Mine 3 was flooded by pumping water from 

Mine 2 into Mine 3 beginning in March 1999. This pumping continued until August 2002. At that time, 

the water level in the abandoned Mine 3 was reduced in the abandoned portion of Mine 3 to an elevation 

below the northeast corner of Mine 3 and at or below the level ofthe new entries. Draining of Mine 3 

continues as mining advances north, west and down dip of the Mine 3 workings. Removing the water 

from the abandoned portion of Mine 3 removes the risk of flooding the new entries from water in Mine 3. 

The abandoned Winter Quarters Mine workings are illustrated on Drawing 3.1.8-2. The new entries to 

the North Lease area are_driven at least 300 feet horizontally from the closest point in the abandoned 

Winter Quarters Mine. As required by MSHA, exploratory drilling was conducted at required intervals to 

ensure Skyline Mine does not intercept the abandoned Winter Quarters Mine. 

In the North Lease, longwall mining is scheduled to commence in early 2006. Undermining of portions 

of Winter Quarters Creek and Woods Canyon creek are planned, but only minor surface subsidence is 

anticipated. A portion of land, approximately 397-acres, located on the north side of Winter Quarters 

Creek is identified as a potential first-mining area. Based on BLM recommendations for Maximum 

Economic Recovery (MER), the area will be mined by conventional methods should suitable conditions 

exist. No subsidence is anticipated in this area, should this area be determined to be mineable. 

In 2007, due to a change in the longwall panel configuration in the North Lease located north of Winter 

Quarters Canyon an Incidental Boundary Change (mC) modification was added to the permit. 

Development! conventional mining in portions of the S1 /2S1 /2 of Section 36, Township 12 South, Range 

6 East, the W II2 of Section 1, the W 1I2SE1I4 Section 1, the N1 /2 NW 1I4 of Section 12, and the 

SW1 /4NW1 /4 of Section 12, Township 13 South, Range 6 East was added. The lease was modified again 

in 2013-2014 to include additional reserves in Sections 25, 26, and 34, Township 12 South, Range 6 East. 

No subsidence or surface disturbance is anticipated in this area based on the proposed activity. 
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In 2014 rehabilitation of the West Mains location in Section 23 , TI3S, R6E began in preparation of 

longwall mining in the Southwest Reserve, which includes mining of existing lease U-O 147570 and Flat 

Canyon lease UTU-77 I 1+4. This area of new development. leases U-0147570, UTU-77 I 14, and other 

leases located west of Electric Lake is collectively named Mine No.4. A portion of two-seam 

conventional mining was implemented in lease U-0147570 to drive a slope down to the Lower O'Connor 

A seam. The MSHA-approved slope interburden between seams was greater than 40-feet. Conventional 

mining will be used-te for development of longwall panels on the existing lease and for accessing lease 

UTU-7711+4 west of Huntington Creek. Longwall mining is scheduled to begin in approximately 2019 

(See Plate 3.1.8-3 for timing). Undermining-ef portions of Boulger, Swens, and Little Swens creeks is 

planned. but only minor subsidence is anticipated. Any future undermining of Boulger Reservoir and Flat 

Canyon Campground will require approval of a specific plan including mining methods, monitoring of 

the various structures, and a detailed mitigation plan for both facilities as outlined in Special Stipulations 

for Coal Lease UTU-771 14. The plan will be approved by the Authorized Officer (AO) of the BLM, with 

consent of the USFS, and any requirements by DOGM. Undermining of SR-264 will also planned for an 

!!p'proximately 4,500-foot section beginning approximately 1,500 feet east of the Electric Lake access and 

heading west. Overburden ranges from approximately 700-1300 feet. Using subsidence factors listed in 

Section 4.17 of the M&RP, the anticipated maximum subsidence will range from 0.3-0.5 feet. With the 

gradual effects spread over 1.300 feet, little impact is anticipated. Agreements with UDOT and how 

impacts will be mitigated are in Section 4.17. No longwall mining or subsidence is planned for 

Huntington Creek. The Southwest Reserve, which includes mining of the two leases includes mining in 

Sections 21, 22, 27, 28. 29, 32, 33. and 34, T13S, R6E; and Sections 3, 4, and 5, TI4S. R6E. 
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The accepted procedure of superimposing certain structural features developed during the mining 

operations will be followed. The mains, submains and barriers will be columnized, as precisely as 

practical, so that the compressional forces will be transmitted from like bearing to like bearing areas in 

underlying seams. 

The considerable experience of Europeans in multiple seam mining operations and that ofU. S. operators 

in two seam mines has revealed that serious problems involving strata control could result if an attempt is 

made to extract seams separated by interburden of less than 30 feet. The Permittee will plan therefore to 

extract only one of the two seams in instances where interburden thickness is less than 40 feet. 

Development for Mine No.4 required multiple seam mining under the West Mains, which required BLM 

and MSHA approval. 

Mining Guidelines for Multiple Seam Mining 

Generally accepted practices and design criteria and prior industry experience have been incorporated into 

the operational plan for ground control in the three seams in the Skyline permit area. The following 

practices will be used as guidelines: 

1. When separated by less than 40 feet of interburden, only one coal seam will be mined. 

2. Mining in a specific area of the upper seam will be completed two years before mining in the 

underlying area of the successively lower seam is initiated, or when subsidence is shown to have 

adequately stabilized. 

3. Plans for three mines are laid out in a manner where protective barrier pillars for main entries, 

main haulways, fire barriers, primary air courses, bleeder entries and man ways in each mne shall 

generally be superimposed regardless of vertical separation and quality of rock competency. 

4. Verification will be made that major amounts of water will not be released from a mined-out area 

above before caving is commenced in a lower seam. 

3.1.7 Plan for Protecting Oil and Gas Wells 
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3.1.7 Plans for Protecting Oil and Gas Wells 

There is no evidence of the presence of any active oil or gas wells except for two abandoned test wells as 

noted in Section 2.2.8. A detailed investigation has found no record indicating the presence of any gas or 

oil well which will be affected by the mining operations on the Skyline property at either the Utah State 

Division of Oil, Gas, and Mining or the American Stratigraphic Company at Denver, Colorado. 

The Permittee has protected the abandoned test hole present at the surface facilities site and no mining 

activity will be undertaken in that area. The Permittee has installed an appropriate marker at the site 

indicating the presence of the test hole. 

Portions of the Skyline permit area, however, are overlain by a natural gas pipeline belonging to Mountain 

Fuel Supply Company. The gas pipeline will be protected from surface subsidence by reducing reserve 

extraction such that no subsidence of the pipeline will occur. Because design parameters such as number 

and width of entries and projected lateral stresses cannot be adequately projected for a given area beneath 

the pipeline until mining is conducted within a reasonable proximity to that area (within approximately 

1500 feet) exact pillar size cannot be projected at this time. In addition, due to the geologic complexity of 

the leasehold, detailed mining plans for all points beneath the pipeline are not presently feasible. Where 

the gas pipeline is located within a stream buffer zone the regulation and permit requirements for that zone 

will take precedent. 

To ensure that subsidence will not occur along the pipeline, a safety factor of at least 1.5 will be utilized 

for pillar design when standard room and pillar design is utilized. If a yield pillar/barrier type design is 

used, it will be designed such that critical area has no influence on the surface 

In the event of encountering unknown bore holes during mining operations which may have the potential 

of liberating gas or oil, all measures determined necessary by the BLM Mining Supervisor, in consultation 

with the appropriate BLM Oil and Gas Supervisor, will be implemented. 

Records research using the interactive maps on the Utah DeRartment of Natural Resources website and 

ground reconnaissance indicates no gas lines or oil wells or gas wells exist in the Flat Canyon Lease area 

that require protection. 
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3.3 TIMING OF OPERATION 

The construction phase of the Skyline Mines project commenced in the summer of 1980. The 
construction phase included the dirtwork and installation of surface facilities and premining 
activities such as portal conveyor slope drivage. The construction phase continued during 1982 
with the installation of surface facilities and portals. Construction is expected to continue 
throughout the life of the mines to support and maintain the operation. 

NO.3 mine commenced coal production in October 1981. The total period of coal production is 
expected to be 38 years: life of Mine No.1, 30 years; life of Mine No.2, 27 years; and life of 
Mine No.3, 38 years. Plate 3.3-1 shows Mine No.1 (Upper O'connor Seam), Plate 3.3-2 shows 
Mine NO.3 (Lower O'Connor "A" and Flat Canyon Seams), and Plate 3.3-3 shows Mine No, 2 
(Lower O'Connor B Seam. The timing and sequence of mining of any or all seams is dependent 
upon mining conditions. North Lease modifications are located on Plate 3.3-2._ 

In 2015 NO. 4 mine was initiated by driving a slope directly below No. 2 mine mains providing 
access to the Lower O'connor A I Flat Canyon seam. At the completion of the first three (3) 
longwall panels, mining slopes back up to the Lower O'Connor B seam mining panels oriented 
west-southwest to east-northeast. The remaining mining in No.4 mine slopes back down to the 
Lower O'connor A I Flat Canyon with panels oriented north-northwest to south-southeast. The 
total period of coal production is estimated at approximately 12 years. Plate 3.3-4 illustrates the 
mining sequence of NO.4 mine. 

Cessation of Operation 

Prior to any temporary cessation of the Skyline mining operations for a period of 30 days or 
more, or as soon as it is determined that a temporary cessation will extend beyond 30 days, the 
Permittee will submit to the appropriate regulatory authority a notice of its intent to cease or 
abandon operations. 

The Permittee's notice will state the exact number of surface acres and extent of subsurface 
strata which had been affected by underground or surface developments in the permit area prior 
to cessation or abandonment of mining. The cessation notice will also state the extent and kind 
of surface reclamation completed to date and the backfilling, regrading, revegetation, 
environmental monitoring, underground opening closures completed. It will also state water 
treatment activities the Permittee plans to continue during the temporary cessation period. 
During periods of temporary cessation, the Permittee will effectively support and maintain all 
surface access openings to underground operations, and secure surface facilities in areas 
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extraction thickness rule-of-thumb. However, this criteria was meant to be applied only to extraction below area of the forest and 

will likely never be harvested (Carter Reed, Manti-la Sal National Forest, Oral Communication 10-2002). 

Included in the Subsidence Probability Survey for Woods Canyon, Skyline contracted Agapito Associates, Inc. (AAI) to evaluate 

the subsidence impacts of conducting full-extraction mining in areas with as little as 400 feet of overburden (Appendix A-I, 

Vol. 2 ). The AAI analysis utilizes a numerical model - Surface Deformation Prediction System (SDPS) (Agiotuantis and Karmis 

2002) that incorporates, infonnation from the Burnout Canyon area study, local geology, mining and subsidence data. The 

study predicted less than five(5) feet of subsidence would occur in the Woods Canyon area and mining could safely be 

conducted in areas with 475 feet of overburden. Other items identified in the AAI study inculde: 1) the average gradient in 

Woods Canyon (5.71 % )is greater than in Burnout Canyon (4.12 %) which suggests the hoizontal strain will be spread along a 

longer stream path and dampen direct impacts of tensile strain; and 2) the US Bureau of Mines (USBM) criteria for subsidence 

classifies Woods Canyon as having class III (shaley and silty sandstone) overburden, and the appropriate overburden thickness 

multiplier would be 461 feet. Incidentally, the same USBM report (1979) originated the 60 times the bodies of water of 

'catastrophic' potential size such as large rivers and lakes. The 60 time the extraction thickness is a conservative generalization 

that somewhat mis-characterizes the USBM study recommendations. 

In the case of Boul er Reservoir and the Flat Canyon Campground, the existing overburden separating the coal seam frQ.m the 

reservoir is approximately-1 200 or rou hi 120 times the extraction thickness. No adverse impacts are anticipated, however the 

=,-,-,-"-,-,-,-,-,~~-",---,=-"~--=--fi""ec",a",,u:.:;tl,,,,·o.:..:n:.... . ....:.A...en'-'J necessa~ mitigation measures will be ne otiated 

(1rior to actual undermining of the reservoir is c""o.!.!n ",-du=.;c::.::t""ed"-,.,--,==,-,-"~==,-,-",--"--,,,-,,-..::::..:.:.:::....:"-..::O.,,,,-,-,,,,

(attached to lease in appendix 118-A outlines §Qecific requirements that need to be met rier to undermining. Undermining of 

the reservoir and campground may occur at a future date. 

Special S!!pulations for Coal lease UTU-77114 (#25 - #27) require prior plan a(1 roval from the Authorized Officer of the BlM, 

consent of USFS and other reg,-",u.:.:la:.::to"-'J..-=::~="'-'''-'..:.:::......o.,,--,,=.:.=C<:..:.:.=.;~ 

when and how the dam will be t~ken out of service while undermining 

and/or sul?iected to minin -induced acceleration of 0.1f1 and greater, and what mitigation measures will be taken to .mace the 

dam and reservoir back into full service. Similarl a Ian for underminin.9. of the Flat Canyoll Campground will require specific 

mitigation measures while it is out of service re uiring multiple agency approval prior to mining. Monitoring of perennial streams 

within the lease and any associated effects are discussed further in Sections 2.3 , 2.7, 4.7 , and 4.17.4 of this M&RP. 

4.17.2 Mining Methods 

The mining methods to be used by the Pennittee include longwall mining, room and pillar mining with pillar removal, and room 

and pillar mining with pillars left in place. Certain room and pillar mining systems are designed to provide full support and will 

prevent subsidence. Subsection 3.1.5 contains descriptions of the mining methods to be implemented. 

Full extraction areas include room and pillar panels with pillar removal and longwall panels. Subsidence prediction work has 
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shown the expected maximum planned and controlled subsidence will vary from 0 to 24 feet, assuming that the total cumulative 

extraction from the three mineable seams will not exceed 30 feet. 

4.17.3 Subsidence Effect Prevention Measures 

It is anticipated that the planned subsidence will result in a generally uniform lowering of the surface lands in broad areas, 

thereby limiting the extent of material effect to those lands and causing no appreciable change to present land uses and 

renewable resources. The Permittee established a subsidence monitoring program in the early stage of mining for use in 

reviewing the surface effect of mining and as an aid in future mine planning. 

In areas where mining related subsidence would damage resources, room and pillar mining methods will be used. Wherever the 

pipeline and creek buffer zones coincide, creek buffer zone requirements take precedence. Where the yield pillar/barrier system 

is used, the critical area will not influence the surface. The width of the area of supportive mining is equal to 50 

feet (25 feet on each side of the pipeline centerline no surface movement) plus the tangent of 22° draw angle 

as shown in the 1988 Annual Report and included in Vol. 4, multiplied by the overburden depth of the mined 

coal bed: 

• Nonsubsidence Mining Width = 50 feet + (2 X tan 22° x depth) 

The width of the supportive mining area will be adjusted, as appropriate, when future information and 

monitoring shows it to be necessary._The 22 degree draw angle is conservative and conforms to the 

Permittee's data on permit area subsidence as well as experience from other comparable mining activity in the 

Wasatch Plateau (Plate 4.17.3-1). 

There will be no mining caused subsidence under either the Electric Lake Reservoir, Upper Huntington Creek 

and Bo~lger Cree l~ inlets to the reservoir, and no mining from which subsidence at a 22-degree (from vertical) 

angle of draw would influence either these reservoir inlets or the high-water level of Electric Lake Reservoir. 

An underminin of Boul er Reservoir will be ermitted se..Qarately under a specific permit modification. The 

width of the buffer zone was calculated as follows: 

• Buffer zone width = tan 22° x overburden depth 

The width of the buffer zone has been calculated using the overburden depths to the coal seams._ There is a 

very substantial tonnage of coal which lies to the west of Upper Huntington Creek and Electric Lake Reservoir, 

which the Permittee plans to mine. 

Mains under the Huntington Creek (Drawing 3.1.8-3) will be a full support room and pillar mining system. 

These mains will be designed to avoid short or long-term surface affects from mining. Prior to abandonment of 

these mains, 
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A section of a natural gas pipeline in the Burnout Canyon-Huntington Creek 

area was decommissioned in October 2000. Its replacement section was 

constructed in the pre-existing pipeline right-of-way on top of Trough Spring 

Ridge . Since the Trough Springs Ridge area will not be undermined again and 

subsidence from previous mining under this area is essentially complete, the 

Burnout Canyon-Huntington Creek portion of the pipeline is labeled as "old 

pipeline" on the mine maps and is still owned by Questar. However, it has 

been decommissioned by Questar to allow undermining by Skyline Mine. The 

future utilization and status of decommissioned portion of the pipeline is 

Questar's responsibility. 

4.17.4 Mitigation of Subsidence Effects 

Surface structures which may be affected by subsidence include the 

Permittee's buildings and facilities incidental to the coal operation, the 

natural gas pipeline which crosses the coal lease area, and roads within the 

area. No additional structures are located within the new UP&L lease area. 

Should subsidence damage any of the surface structures despite the planned 

subsidence prevention measures, the Permittee will arrange for their repair. 

Any subsidence related damage to SR 264 will be repaired by the Permittee in 

accordance with the DOT Subsidence Impact Agreement dated July 17, 1989 (see 

Exhibit 1). With the addition of Flat Canyon Lease UTU-77114 , the initial 

mining p lan indicates a pproximatel y 4 , 500 linear-feet of SR-264 will 

potential be ime acted b y subsidence . The overburden rang es from 

approximatel y 700-1 , 300 feet with the maximum subsidence anticip ated to rang e 

from a pproximatel y 0 . 3-0 . 5 feet . Sp read over ~proximately 4 , 500 feet , 

min i mal im acts are antici e ated . Prior to undermining , the Permittee commits 

to coordinating with UDOT to insure rep airs are p romp t , and in accordance 

with UDOT standards . 

Hydrologic information during a four year period (1984-1989) at the Skyline 

Mine indicates that there is a reasonably good correlation between the amount 

of mine water discharged from Mine #3 and the amount of coal mined (see 

Drawing 4.11.4-A) . The mine water historically encountered in Mine #3 was 

produced from the Blackhawk Formation. Data from the approved water 

monitoring program Indicate mine dewatering is not affecting any surface 

springs or seeps. Water monitoring data suggests the migration of water 

through the aquifer in Mine #3 is extremely slow to the extent that the water 

should be considered "perched or trapped water." Since the North Lease 

mining will be occurring in the area adjacent to the previous Mine #3 

workings and under the same geologic environment, similar inflow conditions 

are anticipated. 
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In 2010 full extraction mining in Woods Canyon was extended % mile 

further east into areas with less than 600 feet of overburden. As a 

mitigatin effort to monitor subsidence, a total of nine (9) piezometers 

or shallow groundwater wells have been established adjacent to the creek 

starting at the USFS boundary and extending east of the proposed mining. 

The piezometers were established to monitor the shallow groundwater 

adjacent to the stream to both determine whether Woods Canyon creek is 

an gaining or losing stream, and to gauge any flow impacts associated 

with mining. 

As required in Special Stipulations for Coal Lease UTU-77114 #27 , the 

stream g radient of perennial streams to be undermined will be monitored . 

Monitoring of the sections of _perennial streams being undermined using 

longwall mining methods will be monitored both before and after mining 

takes place , with the information being added to Appendix A-I. The 

method of monitoring will include an on-g round surve y using surve y- g rade 

e quipment encompassing the length of the stream channel be ginning 

up stream of the anticipated zone of subsidence, through the subsidence 

zone , and terminating downstream of the subsidence zone. If necessar I 

this information will be used in any future miti gation efforts. 

If it is determined that subsidence causes material damage or a loss of 

flow in a perennial stream, the Permittee cornrni ts to using the best 

technology currently available (BTCA) to mitigate the damage. Methods 

may include backfilling with surrounding native material, incorporating 

bentonite or other water-retaining native material into the backfill, 

or possibly even temporarily bypassing/piping flow through impacted 

areas until mitigation is achieved. 
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Abstract 

Canyon Fuel Company has requested a modification to its existing AO DAQE-AN0092007-03. The 
proposed modification would consist of the following: 1) the installation of additional tube stacker chute 
and associated coal conveyor extension; 2) an increase in the truck haulage at each of the existing truck 
load-outs, and the conversion of the rail load-out, including an associated conveyor extension, to allow 
loading and haulage by truck in addition to railcars; and 3) the removal of the 4 million tons per year coal 
throughput limits for each of the individual stockpiles. 

The Skyline Mines is located in Carbon County which is an attainment area of the NAAQS for all 
pollutants. NSPS subpart Y regulations apply to this source. NESHAP and MACT regulations do not 
apply to this source. Title V of the CAAA applies to this source as an area source. 

The recalculated PTEs totals of NO x, S02, VOC and CO for the existing AO (as submitted in the latest 
NOI) are different from the past calculated PTEs for the existing AO. In another words, recalculated 
PTEs for the source are lower for NOx, S02 and VOC, and higher for the CO than the PTEs in the existing 
AO. The PTEs ofPM JO and PM2.5 which was not identified before are higher than the PTEs in the 
existing AO. It is not clear how this situation of differences came about. However, it could possibly be 
the emission factors may have changed over time, and different assumptions were used in preparations for 
the previous modifications. The new calculations have been checked and verified. The assumptions and 
the calculations in the latest NOI are accurate. The recalculated emissions along with the new resulting 
PTEs are acceptable. 

The emission increase of PM 10 triggers air dispersion modeling per air quality rules R307-410-3. The 
modeling was performed, and the result indicated that there will be no violation of the NAAQS. 

The emissions, in TPY, will increase as follows: PM JO = 11.42, PM2.5 = 2.28. 

The increases in emissions, in TPY, will change the potential to emit totals as follows: PM IO = 22.90, 
PM2,5 = 5.01, NOx = 12.33, CO = 10.36, S02 = 0.07, VOC = 0.68, formaldehyde = 0.01, hexane = 0.22, 
Total HAPs = 0.23 and CO2 e = 14,893. PM2.5 emissions are a subset ofPM JO emissions. 

This air quality AO authorizes the project with the following conditions and failure to comply with any of 
the conditions may constitute a violation of this order. This AO is issued to, and applies to the following: 

Name of Permittee: Permitted Location: 

Canyon Fuel Company, LLC Skyline Mines 
Eccles Canyon 
Scofield, UT 84526 

A Subsidiary of Bowie Resource Partners, LLC 
HCR 35, Box 380 
Helper, UT 84526 

UTM coordinates: 482,700 m Easting, 4,392,500 m Northing, UTM Zone 12 
1222 (Bituminous Coal Underground Mining) 

I.1 

1.2 

I.3 

SIC code: 

Section I: GENERAL PROVISIONS 

All definitions, terms, abbreviations, and references used in this AO conform to those used in 
the UAC R307 and 40 CFR. Unless noted otherwise, references cited in these AO conditions 
refer to those rules. [R307-101] 

The limits set forth in this AO shall not be exceeded without prior approval. [R307-401] 

Modifications to the equipment or processes approved by this AO that could affect the 
emissions covered by this AO must be reviewed and approved. [R307-401-1] 
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104 

I.S 

1.6 

1.7 

II.A 

II.A.l 

II.A.2 

II.A.3 

II.AA 

II.A.S 

II.A.6 

ILA.7 

ILA.8 

All records referenced in this AO or in other applicable rules, which are required to be kept by 
the owner/operator, shall be made available to the Director or Director's representative upon 
request, and the records shall include the two-year period prior to the date of the request. Unless 
otherwise specified in this AO or in other applicable state and federal rules, records shall be kept 
for a minimum of two (2) years. [R307-401-8] 

At all times, including periods of startup, shutdown, and malfunction, owners and operators 
shall, to the extent practicable, maintain and operate any equipment approved under this AO, 
including associated air pollution control equipment, in a manner consistent with good air 
pollution control practice for minimizing emissions. Determination of whether acceptable 
operating and maintenance procedures are being used will be based on information available to 
the Director which may include, but is not limited to, monitoring results, opacity observations, 
review of operating and maintenance procedures, and inspection of the source. All maintenance 
performed on equipment authorized by this AO shall be recorded. [R307-401-4] 

The owner/operator shall comply with UAC R307-107. General Requirements: Breakdowns. 
[R307-107] 

The owner/operator shall comply with UAC R307-1S0 Series. Inventories, Testing and 
Monitoring. [R307-1S0] 

Section II: SPECIAL PROVISIONS 

The approved installations shall consist of the following equipment: 

Canyon Fuel Company - Skyline Mines 
An underground coal mine 

Main Conveyor (8,000,000 tons per year throughput) 
Drive - Long Airdox, 84 inches wide, 2,000 HP 
Rollers - Continental Conveyor, 84 inches wide 
Belt - George Duck Belt 

Two Crushers (1,500 tph throughput each) 
Jeffrey Flex Tooth, 611 Feet Flextooth 
Gundlach Roll, 4060-S-21S9 

Two Screens (70 tph throughput each) 
Thunderbird, 516204-14 Inclined Screen 
Allis Minerals, Low-Head Horizontal Screen 

Tube Stacker Chutes No.1 and No.2 (one is new) 
Chute located in upper mine site stockpiles 

Stoker Bin 
Bin located at lower mine site - 1,900 tons 

Rock Bin 
Bin located at lower mine site - 400 tons 

Three Coal Silos 
ROM Silo located at upper mine site - 8,000 tons 
Silo No.1 located at lower mine site - lS,OOO tons 
Silo No.2 located at lower mine site - 15,000 tons 
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II.A.9 

II.A.10 

II.A.11 

II.A.12 

II.A.13 

II.A.14 

II.A.15 

II.B 

II.B.1 

II.B.l.a 

II.B.l.b 

H.B.1.b.1 

Conveyors 
Various Transport Conveyors including a new conveyor extension for the new Tube Stacker 
Chute 

Three Load-out Stations 
Tipple Truck Load-out, upper mine site 
Stoker Truck Load-out, lower mine site 
Rail Load-out, lower mine site 

Three Fabric Filter baghouses 
Day Model 72RFlO for ROM silo area 
Day Model 72RFIO for ROM silo area 
Day Model 72RFIO for crusher area 

Two Fabric Filter Baghouses 
Dynaclone Model 6A for storage silos 

One Fabric Filter Baghouse 
Dynaclone Model 7 A for rail load-out 

Fifteen (15) Space Beaters 
Natural gas-fired heaters at various locations 

Two Boilers 
Natural gas-fired boilers manufactured by Kewanee Boiler Corp. and model number L3W-
125-G. Theyare each rated at 5 MMBtu for main shop building heat. 

Requirements and Limitations 

Requirements and Limitations 

The owner/operator shall notify the Director in writing when the new equipment has been 
installed and is operational. To ensure proper credit when notifying the Director, send your 
correspondence to the Director, attn: Compliance Section. 

If the owner/operator has not notified the Director in writing within 18 months from the date 
of this AO on the status of the construction and/or installation, the Director shall require 
documentation of the continuous construction and/or installation ofthe operation. If a 
continuous program of construction and/or installation is not proceeding, the Director may 
revoke the AO. [R307-401-18] 

Coal shall be transferred only by enclosed conveyor. Inter-site truck haulage between the 
upper mine site and lower mine site may be used only during conveyor emergency periods. 
The direct offsite shipments by truck of coal and waste material combined total shall not 
exceed 8,000,000 tons per rolling 12-month period. The direct offsite shipments by truck of 
coal from each individual load-out shall not exceed 4,500,000 tons per rolling 12-month 
period. [R307-401-8] 

Compliance with the limitations shall be determined on a rolling 12-month total. The 
owner/operator shall calculate a new 12-month total by the twentieth day of each month using 
data from the previous 12 months. Records shall be kept for all periods when the plant is in 
operation. Records, including rolling 12-month totals, shall be made available to the Director 
or Director's representative upon request and the records shall include the two-year period 
prior to the date of the request. The records of shipments shall be determined by supervisor 
monitoring and maintenance of an operations log. The records shall be kept on a monthly 
basis. [R3 07 -401-8] 
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II.B.l.c 

II.B.l.d 

ILB.1.e 

ILB.l.f 

II.B.l.g 

ILB.l.h 

II.B.l.i 

ILB.l.j 

II.B.l.j.1 

Conveyor transfer points shall contain flaps on entry and discharge ends. [R307-401-8] 

The upper elevation silo (8,000 ton capacity) shall be controlled by two baghouses, Day Model 
72RF 1 0 or equivalent. The baghouses shall be operated when the coal being transported is dry 
(less than 4% moisture) or whenever opacity readings exceed 20%. [R307-401-8] 

All crushing and screening operations shall be enclosed, vented and controlled by one 
baghouse, Day Model 72RF 1 0 or equivalent. Baghouses shall be operated when the coal 
being worked is dry (less than 4% moisture) or whenever opacity reading exceed 7%. [R307-
401-8] 

The two lower elevation silos, rated at 15,000 ton capacity each, shall be controlled by two 
baghouses, Dynaclone Model 6A or equivalent. The baghouses shall be operated when the 
coal being transported is dry (less than 4% moisture) or whenever opacity readings exceed 
20%. [R307-401-8] 

The Headhouse (rail load out) shall be controlled by one baghouse, Dynaclone Model 7A or 
equivalent. Storage at train loadout facilities shall be enclosed with venting to fabric filter 
baghouses. The baghouse shall be operated when the coal being transported is dry (less than 
4% moisture) or whenever opacity readings exceed 20%. [R307-401-8] 

Visible emissions from the following emission points shall not exceed the following values: 

A. All conveyor transfer points - 20% opacity 
B. Conveyor drop points - 20% opacity 
C. All other points - 20% opacity 

Opacity observations of emissions from stationary sources shall be conducted in accordance 
with 40 CFR 60, Appendix A, Method 9. [R307-401-8] 

Visible emissions from haul road traffic and mobile equipment shall not exceed 20% opacity. 
Visible emissions detenninations for traffic sources shall use procedures similar to Method 9, 
but the requirement for observations to be made at 15-second intervals over a six-minute 
period shall not apply. Six points, distributed along the length of the haul road, shall be 
chosen by the director or hislher representative. An opacity reading shall be made at each 
point when a vehicle passes the selected points. Opacity readings shall be made no less than 
one half vehicle length behind the vehicle and no less than one half the height of the vehicle. 
The accumulated six readings shall be averaged for the compliance value. [R307-401-8] 

The following production limits shall not be exceeded: 

A. 600,000 tons maximum capacity in the upper elevation stockpile 

B. 8,000,000 tons maximum throughput from the upper elevation stockpile and lower 
elevation stockpile combined 

C. 300 tons maximum capacity in the emergency storage pile 

D. 500,000 tons maximum capacity in the lower elevation stockpile 

E. 8,000,000 tons coal produced per rolling 12-month period. [R307-401-8] 

Compliance with the limitations shall be detennined on a rolling 12-month total. The 
owner/operator shall calculate a new 12-month total by the twentieth day of each month using 
data from the previous 12 months. Records of production shall be kept for all periods when the 
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II.B.l.k 

II.B.l.l 

n.B.1.m 

n.B.l.n 

n.B.l.o 

II.B.1.p 

II.B.l.q 

plant is in operation. Records of production including rolling 12-month totals, shall be made 
available to the Director or Director's representative upon request and the records shall include 
the two-year period prior to the date of the request. The records of production shall be 
determined by examination of company coal sales records and examination of company 
throughput records for the points in question. The records shall be kept on a monthly basis. 
[R307-40 1-8] 

All unpaved roads and other unpaved operational areas that are used by mobile equipment 
shall be water sprayed and/or chemically treated to control fugitive dust. The application of 
water or chemical treatment shall be used. Treatment shall be of sufficient frequency and 
quantity to maintain the surface material in a damp/moist condition. Records of water 
treatment shall be kept for all periods when the plant is in operation. The records shall include 
the following items: 

A. Date of treatment 

B. Number of treatments made, dilution ratio, and quantity 

C. Rainfall received, if any, and approximate amount 

D. Time of day treatments were made 

[R307-40 1-8] 

The speed of vehicles on the haul roads shall not exceed 25 miles per hour. [R307-401-8] 

The Eccles Canyon road (State Highway U-96) is paved, and the owner/operator shall clean all 
coal spills on the road immediately. There shall be no "track out" of fugitive dust from 
unpaved roads onto the paved haul roads. [R307-401-8] 

Water sprays or chemical dust suppression sprays shall be installed at the following points 
(unless a baghouse controlling enclosed equipment is installed) to control fugitive emissions: 

A. All crushers 

B. All screens 

C. All conveyor transfer points 

The sprays shall operate whenever dry conditions warrant or as determined necessary by the 
Director. Water sprays are not required during freezing weather conditions. [R307-401-8] 

The moisture content of the material shall be maintained at a value of no less than 4 percent of 
water by weight. The moisture content shall be tested, if directed by the Director, using the 
appropriate ASTM method. [R307-401-8] 

The storage piles shall be watered to minimize generation of fugitive dusts as dry conditions 
warrant during recovery operations only or as determined necessary by the Director. [R307-
401-8] 

The coal fines content of the stored coal shall not exceed 5.1 percent by weight, and that of the 
haul roads and pile areas shall not exceed 10 percent by weight. The coal fines content shall 
be determined, if directed by the Director, using appropriate ASTM method. The coal fines 
content is defined as all material passing a #200 U. S. Standard Sieve. [R307-401-8] 
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II.B.1.r The sulfur content of any fuel oil burned shall not exceed 15 ppm by weight as determined by 
ASTM Method D-4294-89 or approved equivalent. The sulfur content shall be tested, if 
directed by the Director. [R307-401-8] 

Section ill: APPLICABLE FEDERAL REQUIREMENTS 

In addition to the requirements of this AO, all applicable provisions of the following federal programs 
have been found to apply to this installation. This AO in no way releases the owner or operator from any 
liability for compliance with all other applicable federal, state, and local regulations including UAC 
R307. 

NSPS (Part 60), A: General Provisions 
NSPS (Part 60), Y: Standards of Performance for Coal Preparation and Processing Plants 
Title V (Part 70) Area Source 

PERMIT mSTORY 

This AO is based on the following documents: 

Is Derived From 
Supersedes 
Incorporates 

NOI dated January 23, 2015 
AO DAQE-AN0092007-03 dated June 24, 2003 
Additional Information dated March 3, 2015 

ADMINISTRATIVE CODING 

The following information is for UDAQ internal classification use only: 

Carbon County 
CDSSM 
NSPS (Part 60), Title V (Part 70) Area Source, Attainment Area, 
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ACRONYMS 

The following lists commonly used acronyms and associated translations as they apply to this document: 

40CFR 
AO 
BACT 
CAA 
CAAA 
CDS 
CEM 
CEMS 
CFR 
CMS 
CO 
CO2 

C02e 
COM 
DAQIUDAQ 
DAQE 
EPA 
FDCP 
GHG 
GWP 
HAP or HAPs 
ITA 
LBIHR 
MACT 
MMBTU 
NAA 
NAAQS 
NESHAP 
NOI 
NOx 
NSPS 
NSR 
PM\O 
PM2.5 

PSD 
PTE 
R307 
R307-401 
S02 
Title IV 
Title V 
TPY 
UAC 
VOC 

Title 40 of the Code of Federal Regulations 
Approval Order 
Best Available Control Technology 
Clean Air Act 
Clean Air Act Amendments 
Classification Data System (used by EPA to classify sources by size/type) 
Continuous emissions monitor 
Continuous emissions monitoring system 
Code of Federal Regulations 
Continuous monitoring system 
Carbon monoxide 
Carbon Dioxide 
Carbon Dioxide Equivalent - 40 CFR Part 98, Subpart A, Table A-I 
Continuous opacity monitor 
Division of Air Quality 
This is a document tracking code for internal UDAQ use 
Environmental Protection Agency 
Fugitive dust control plan 
Greenhouse Gas(es) - 40 CFR 52.21 (b)(49)(i) 
Global Warming Potential- 40 CFR Part 86.1818-12(a) 
Hazardous air pollutant(s) 
Intent to Approve 
Pounds per hour 
Maximum Achievable Control Technology 
Million British Thermal Units 
Nonattainment Area 
National Ambient Air Quality Standards 
National Emission Standards for Hazardous Air Pollutants 
Notice of Intent 
Oxides of nitrogen 
New Source Performance Standard 
New Source Review 
Particulate matter less than 10 microns in size 
Particulate matter less than 2.5 microns in size 
Prevention of Significant Deterioration 
Potential to Emit 
Rules Series 307 
Rules Series 307 - Section 401 
Sulfur dioxide 
Title IV of the Clean Air Act 
Title V of the Clean Air Act 
Tons per year 
Utah Administrative Code 
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RESULTS OF THE 2015 
GEOMORPHIC EVALUATION OF 

ECCLES CREEK 
 
 
 

CHAPTER 1 

INTRODUCTION 

 

 In early August 2001, the advancing face of the Skyline Mine encountered fractured 

sandstone, resulting in a significant inflow of water to the mine.  From early September 2001 

through July 2003, this water was discharged from the mine to Eccles Creek at rates ranging 

from about 7,000 and 10,000 gallons per minute (“gpm”), compared with an average discharge 

for the 30 months prior to August 2001 of about 1,500 gpm.  Except for a period of lower 

discharge (less than about 1,000 gpm) in the first two-thirds of 2004, the discharge from the 

mine since July 2003 has typically ranged from about 3,000 to 5,000 gpm. 

 

From 2001 through 2006, EarthFax Engineering conducted detailed evaluations of the 

impact of the mine-water discharge on geomorphic conditions in three reference reaches in 

Eccles Creek.  The purpose of this document is to present the results of data collection from the 

same reference reaches in September 2015 and to compare the current results with prior data. 
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CHAPTER 2 

FIELD DATA COLLECTION METHODS 

 

 The locations of reference sites previously established on Eccles Creek are shown on 

Figure 2-1.  Monitoring of the reference sites was conducted on September 23 and 30, 2015 in 

general conformance with the recommendations of Harrelson et al. (1994) and included the 

following: 

 

 Attempting to locate previously established benchmarks at each site.  It having been 
9 years since the last survey, soil and vegetation had accumulated over the 
benchmarks at each location,  In spite of lengthy attempts, including the use of a 
metal detector, only one benchmark could be located (at cross section EC-1).  
However, end stakes were found at each cross section, and the bases of these end 
stakes were used for comparing prior elevation data collected from each reference 
reach. 

 Photographing each site, as recommended by Harrelson et al. (1994), looking 
upstream, downstream, and across the channel at each cross section location (see 
Appendix A). 

 Locating previously established cross sections.  The endpoints of each cross 
section were previously marked with 4-foot long, 1/2-inch diameter steel reinforcing 
bars that were driven approximately 3.5 feet into the ground. 

 Surveying the channel cross section at each site.  A measuring tape was stretched 
between the cross section monuments and surveying was performed using a Sokkia 
survey level and rod.  Elevations were shot at each change in elevation (e.g., slope 
breaks, channel banks, etc.).  The readings were recorded in the field log book (see 
Appendix B). 

 Surveying the longitudinal profile at each site.  The profiles extended a distance of 
approximately 20 times the channel width (half upstream and half downstream from 
the cross section location).  Data were collected to indicate the elevation of the 
channel bottom at the thalweg, the water surface, and indications of bankfull stage.  
Measurements were collected on intervals approximately equal to the channel 
width.  Data were collected using a Leica Rugby 82 laser level with receiver and rod, 
with the location of the starting and endpoints being measured as noted above.  
Data readings were recorded in the field log book (see Appendix B). 
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CHAPTER 3 

RESULTS SUMMARY 

 

 Cross section and selected profile spreadsheets and drawings are provided in Appendix 

C.  These data were plotted for 2006 and 2015 to visually assess the effect of the mine 

discharge on geomorphic conditions within Eccles and Mud Creeks.  These plots are presented 

in Figures 3-1 through 3-9. 

 

In steep, cobble-bedded streams such as Eccles Creek, several of the survey 

measurements are subjective and difficult to replicate from year to year.  If the survey rod is set 

on top of a cobble one year and to the side of that cobble the next year, the apparent channel 

bottom may vary by several inches, even though no appreciable change has occurred.  

Furthermore, although cross section locations are fixed, the profile points are re-established 

each year as recommended by Harrelson et al. (1994), resulting in some variation in location 

from year to year.  Finally, some measurements (e.g., the location of bankfull stage) are highly 

subjective.  In Eccles Creek, which is cut into a steep canyon, it is frequently difficult to discern 

between the bankfull stage and the adjacent hillside.  All of these factors may contribute to 

reduced data quality within the survey area. 

 

Notwithstanding the survey difficulties noted above, Figures 3-1 through 3-3 indicate that 

the following conclusions can be drawn with respect to changes in the reference site profiles 

and cross-sections between 2006 and 2015: 

 

 All reaches were flowing at bankfull stage at the time of the September 2015 
survey.  Rosgen (1996) indicates that bankfull discharge is that discharge which 
is most effective in channel maintenance.  Hence, the rate at which mine water 
was discharging should not adversely affect channel stability and maintenance. 

 The channel has aggraded slightly since 2006 in portions of reaches EC-1 and 
EC-2, while aggradation was less evident in reach EC-3.  Much of this 
aggradation appeared to be the result of the natural accumulation of sediment 
upstream from deadfall.  Sediment has also naturally accumulated upstream 
from moss and other macrophytes that are growing on the deadfall, cobbles, and 
similar obstructions. 

 No areas of substantial stream-channel degradation or bank instability were 
noted in any of the reaches. 
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Thus, the 2015 survey data and visual observations of the reference reaches indicate that mine-

water discharges have not substantially impacted geomorphic conditions in Eccles Creek. 
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CHAPTER 4 
 

REFERENCES 
 

 
Harrelson, C.C., C.L. Rawlins, and J.P. Potyondy.  1994.  Stream Channel Reference 

Sites: An Illustrated Guide to Field Technique.  General Technical Report RM-
245.  USDA Forest Service, Rocky Mountain Forest and Range Experiment 
Station.  Fort Collins, Colorado. 

 
Rosgen, D.L. 1996.  Applied River Morphology.  Wildland Hydrology.  Pagosa Springs, 

Colorado. 



G
:
\
U

C
7
9
4
\
2
3
 
-
 
2
0
1
5
 
E

c
c
l
e
s
 
C

r
e
e
k
 
g
e
o
m

o
r
p
h
 
s
u
r
v
e
y
\
F

I
G

-
2
-
1
.
d
w

g
,
 
1
0
/
6
/
2
0
1
5
 
2

:
3
5
:
3
8
 
P

M



UC 794-23

FIGURE 3-1.  EC-1 CROSS-SECTION AND PROFILES
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UC794-23

FIGURE 3-2.  EC-2 CROSS-SECTION AND PROFILES
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FIGURE 3-3.  EC-3 CROSS-SECTION AND PROFILES
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APPENDIX A 
 

Reference Site Photographs 
  



 
EC-1 cross section 

 

 

 
EC-1 upstream view 



 
EC-1 downstream view 

 

 
EC-2 cross section 



 
EC-2 lower upstream view 

 

 

 
EC-2 upper upstream view 



 
EC-2 upper downstream view 

 

 

 
EC-2 lower downstream view 



 
EC-3 cross section 

 

 

 
EC-3 lower upstream view 



 
EC-3 upper upstream view 

 

 

 
EC-3 downstream view 
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APPENDIX B 
 

Copy of Field Log Book 
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APPENDIX C 
 

Survey Tabulations with 
Individual Cross Section and Profile Drawings 



Profile: EC-1

Benchmark elevation (ft): 8499.13 Survey date: 9/23/2015
Rod reading at benchmark (ft): 3.85

Station Rod Reading Elevation Rod Reading Elevation Elev change Distance Slope (fraction) Rod Reading Elevation
0 1.00 8501.98 2.72 8500.26 1.00 8501.98

10 1.71 8501.27 2.46 8500.52 0.71 10.00 0.071 1.71 8501.27
20 3.09 8499.89 3.55 8499.43 1.38 10.00 0.138 3.09 8499.89
30 3.50 8499.48 4.12 8498.86 0.41 10.00 0.041 3.50 8499.48
40 4.73 8498.25 5.18 8497.80 1.23 10.00 0.123 4.73 8498.25
50 4.67 8498.31 5.69 8497.29 -0.06 10.00 -0.006 4.67 8498.31
60 4.69 8498.29 5.88 8497.10 0.02 10.00 0.002 4.69 8498.29
70 4.78 8498.20 5.41 8497.57 0.09 10.00 0.009 4.78 8498.20
80 4.75 8498.23 5.36 8497.62 -0.03 10.00 -0.003 4.75 8498.23
90 6.11 8496.87 6.63 8496.35 1.36 10.00 0.136 6.11 8496.87
100 6.35 8496.63 6.99 8495.99 0.24 10.00 0.024 6.35 8496.63
110 6.20 8496.78 6.94 8496.04 -0.15 10.00 -0.015 6.20 8496.78
120 7.12 8495.86 7.74 8495.24 0.92 10.00 0.092 7.12 8495.86
130 9.08 8493.90 9.78 8493.20 1.96 10.00 0.196 9.08 8493.90
140 9.15 8493.83 9.75 8493.23 0.07 10.00 0.007 9.15 8493.83
150 9.72 8493.26 10.10 8492.88 0.57 10.00 0.057 9.72 8493.26
160 10.38 8492.60 10.63 8492.35 0.66 10.00 0.066 10.38 8492.60
170 10.65 8492.33 11.60 8491.38 0.27 10.00 0.027 10.65 8492.33
180 11.01 8491.97 11.99 8490.99 0.36 10.00 0.036 11.01 8491.97
190 13.08 8489.90 13.61 8489.37 2.07 10.00 0.207 13.08 8489.90
200 14.00 8488.98 14.70 8488.28 0.92 10.00 0.092 14.00 8488.98

Max. Water Surface Slope (fraction):  0.207
Min. Water Surface Slope (fraction):  -0.015
Avg. Water Surface Slope (fraction):  0.065

Water Surface (ft) Channel Bottom (ft) Water Surface Calculations Bankfull (ft)



8486.00

8488.00

8490.00

8492.00

8494.00

8496.00

8498.00

8500.00

8502.00

8504.00

0 20 40 60 80 100 120 140 160 180 200

E
le

v
a
ti

o
n

 (
ft

) 

Station (ft) 

2015 Profile EC-1 

Bankfull

Water Surface

Channel Bottom



Cross Section: EC-1

      Benchmark elevation: 8499.13 Survey Date: 9/23/2015
     BenchMark Rod Reading: 2.47

Station Rod Reading Elevation

0 1.51 8500.09
1 3.50 8498.10
2 5.31 8496.29
5 5.83 8495.77
8 5.60 8496.00
9 5.42 8496.18

10 4.55 8497.05
12 3.25 8498.35
17 2.47 8499.13
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Profile: EC-2

Benchmark elevation (ft): 8257.72 Survey date: 9/23/2015
Rod reading at benchmark (ft): 5.22 (Note: Benchmark not found. 2015 Rod reading at

benchmark based on 2006 elevation difference between
benchmark and cross section station 0+00)

Station Rod Reading Elevation Rod Reading Elevation Elev change Distance Slope (fraction) Rod Reading Elevation
0 2.34 8260.60 3.48 8259.46 2.34 8260.60
10 2.76 8260.18 4.06 8258.88 0.42 10.00 0.042 2.76 8260.18
20 2.86 8260.08 4.16 8258.78 0.10 10.00 0.010 2.86 8260.08
30 3.10 8259.84 4.33 8258.61 0.24 10.00 0.024 3.10 8259.84
40 3.42 8259.52 4.15 8258.79 0.32 10.00 0.032 3.42 8259.52
50 4.28 8258.66 6.07 8256.87 0.86 10.00 0.086 4.28 8258.66
60 4.92 8258.02 6.22 8256.72 0.64 10.00 0.064 4.92 8258.02
70 5.05 8257.89 6.90 8256.04 0.13 10.00 0.013 5.05 8257.89
80 5.18 8257.76 6.18 8256.76 0.13 10.00 0.013 5.18 8257.76
90 5.49 8257.45 6.50 8256.44 0.31 10.00 0.031 5.48 8257.46
100 5.86 8257.08 6.83 8256.11 0.37 10.00 0.037 5.86 8257.08
110 6.74 8256.20 8.05 8254.89 0.88 10.00 0.088 6.74 8256.20
120 7.01 8255.93 8.68 8254.26 0.27 10.00 0.027 7.01 8255.93
130 7.75 8255.19 8.99 8253.95 0.74 10.00 0.074 7.75 8255.19
140 8.02 8254.92 8.62 8254.32 0.27 10.00 0.027 8.02 8254.92
150 8.15 8254.79 8.95 8253.99 0.13 10.00 0.013 8.15 8254.79
160 8.80 8254.14 10.85 8252.09 0.65 10.00 0.065 8.80 8254.14
170 8.87 8254.07 10.27 8252.67 0.07 10.00 0.007 8.87 8254.07
180 8.94 8254.00 10.58 8252.36 0.07 10.00 0.007 8.94 8254.00
190 9.53 8253.41 10.30 8252.64 0.59 10.00 0.059 9.53 8253.41
200 10.08 8252.86 12.48 8250.46 0.55 10.00 0.055 10.08 8252.86

Max. Water Surface Slope (fraction):  0.088
Min. Water Surface Slope (fraction):  0.007
Avg. Water Surface Slope (fraction):  0.039

Water Surface (ft) Channel Bottom (ft) Water Surface Calculations Bankfull (ft)
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Cross Section: EC-2

      Benchmark elevation: 8257.72 Survey Date: 9/23/2015
     BenchMark Rod Reading: 5.22 (Note: Benchmark not found. 2015 Rod reading at

benchmark based on 2006 elevation difference between
benchmark and cross section station 0+00)

Station Rod Reading Elevation

0 4.36 8258.58
5 6.06 8256.88

15 5.85 8257.09
22 6.09 8256.85
24 6.09 8256.85
25 6.71 8256.23
29 7.06 8255.88
34 6.25 8256.69
50 5.23 8257.71
63 3.94 8259.00
67 1.81 8261.13
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Profile: EC-3

Benchmark elevation (ft): 7971.59 Survey date: 9/30/2015
Rod reading at benchmark (ft): 4.29 (Note: Benchmark not found. 2015 Rod reading at

benchmark based on 2006 elevation difference between
benchmark and cross section station 0+00)

Station Rod Reading Elevation Rod Reading Elevation Elev change Distance Slope (fraction) Rod Reading Elevation
0 6.55 7969.33 7.90 7967.98 6.55 7969.33

10 6.56 7969.32 7.39 7968.49 0.01 10.00 0.001 6.56 7969.32
20 6.82 7969.06 8.17 7967.71 0.26 10.00 0.026 6.82 7969.06
30 7.10 7968.78 8.24 7967.64 0.28 10.00 0.028 7.10 7968.78
40 7.17 7968.71 8.50 7967.38 0.07 10.00 0.007 7.17 7968.71
50 7.86 7968.02 9.71 7966.17 0.69 10.00 0.069 7.86 7968.02
60 7.93 7967.95 9.47 7966.41 0.07 10.00 0.007 7.93 7967.95
70 8.04 7967.84 8.97 7966.91 0.11 10.00 0.011 8.04 7967.84
80 8.73 7967.15 9.53 7966.35 0.69 10.00 0.069 8.73 7967.15
90 9.18 7966.70 10.11 7965.77 0.45 10.00 0.045 9.18 7966.70
100 9.42 7966.46 10.17 7965.71 0.24 10.00 0.024 9.42 7966.46
110 9.45 7966.43 10.60 7965.28 0.03 10.00 0.003 9.45 7966.43
120 9.66 7966.22 10.88 7965.00 0.21 10.00 0.021 9.66 7966.22
130 9.70 7966.18 11.30 7964.58 0.04 10.00 0.004 9.70 7966.18
140 10.48 7965.40 11.07 7964.81 0.78 10.00 0.078 10.48 7965.40
150 10.67 7965.21 12.02 7963.86 0.19 10.00 0.019 10.67 7965.21
160 10.80 7965.08 11.50 7964.38 0.13 10.00 0.013 10.80 7965.08
170 11.62 7964.26 13.27 7962.61 0.82 10.00 0.082 11.62 7964.26
180 No measurements taken at this station. Large deadfall tree is blocking sight across channel.
190 11.80 7964.08 12.60 7963.28 0.18 20.00 0.009 11.80 7964.08
200 11.92 7963.96 13.33 7962.55 0.12 10.00 0.012 11.92 7963.96

Max. Water Surface Slope (fraction):  0.082
Min. Water Surface Slope (fraction):  0.001
Avg. Water Surface Slope (fraction):  0.028

Water Surface (ft) Channel Bottom (ft) Water Surface Calculations Bankfull (ft)
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Cross Section: EC-3

      Benchmark elevation: 7971.59 Survey Date: 9/30/2015
     BenchMark Rod Reading: 4.29 (Note: Benchmark not found. 2015 Rod reading at

benchmark based on 2006 elevation difference between
benchmark and cross section station 0+00)

Station Rod Reading Elevation

0 4.61 7971.27
8 5.73 7970.15
17 6.94 7968.94
20 9.64 7966.24
22 10.17 7965.71
25 9.90 7965.98
27 7.40 7968.48
30 5.72 7970.16
31 4.93 7970.95
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Lease UTU-77114 Baseline Water Quality Data of Proposed Additional Water Monitoring 5ites 

2nd Quarter 2014 

Site Date Time T ("C) pH Cond (I-1S) Q (gpm) COC? Initials Sampler Comment 

54-173 (5W4-173) 24-Jun-14 11:00 4 7.25 162 0.6 ECP Eric Petersen 

54-429 (SW4-429) 24-Jun-14 11:30 4.6 7 136 3.2 ECP Eric Petersen 

C-8 (C5-30) 24-Jun-14 12:00 9.3 8.33 299 1730.0 ECP Eric Petersen 

plus 1.45 gpm in pipe below in 
533-268 (5W33-268) 24-Jun-14 12:30 4.2 7.42 63 0.8 ECP Eric Petersen grass (not typical) 

32-277 (5W32-277) 24-Jun-14 13:00 5.2 7.46 204 2.2 ECP Eric Petersen 

C-6 (C5-29) 24-Jun-14 13:30 14.4 8.81 177 204.0 ECP Eric Petersen 
Girls Camp (C5-27) 24-Jun-14 14:15 4.2 7.39 293 10.3 ECP Eric Petersen 

Swens upper sheep 

camp (C5-28) 24-Jun-14 16:00 4.7 7.29 476 103.0 ECP Eric Petersen 





Lease UTU-77114 Baseline Water Quality Data of Proposed Additional Water Monitoring Sites 

3rd Quarter 2014 

Site Date Time TeC) pH Cond (I-IS) Q (gpm) COC? Initials Sampler Comment 

S33-268 Lab 9/16/2014 1230 6.2 6.62 106 0.82 Y GG 

S32-277 Lab 9/16/2014 1320 7.4 7.14 239 0.33 Y GG 

S4-429 Lab 9/16/2014 1420 6.9 6.83 174 1.2 Y GG 

S4-173 Lab 9/25/2014 1010 5.3 7.42 287 0.52 Y GG/JA 

CS-30 Lab 9/25/2014 1040 5.8 8.44 304 445.65 Y GG/JA 

CS-29 Lab 9/25/2014 1110 8.3 7.72 280 136.34 Y GG/JA 

CS-28 Lab 9/25/2014 1230 6.7 8.56 329 133.33 Y GG/JA 

CS-27 Lab 9/25/2014 1330 6.2 8.42 337 9.87 Y GG/JA 





Lease UTU-77114 Baseline Water Quality Data of Proposed Additional Water Monitoring Sites 

4th Quarter 2014 

Site Date Time TeC) pH Cond (~S) Q (gpm) COC? Initials Sampler Comment 

S33-268 Lab 11/12/2014 1030 2.5 7.25 11 .3 0.82 YES JA J.Armstrong 

S32-279 Lab 11/12/2014 940 0.5 7.94 2.46 2.17 YES JA J.Armstrong 

S4-429 Lab 11/12/2014 1205 4.7 7.81 163 1.13 YES JA J.Armstrong 

S4-173 Lab 11/12/2014 1115 3.2 7.75 274 0.35 YES JA J.Armstrong 

CS-30 Lab 11/12/2014 1245 0.6 8.67 309 501.4 YES JA J.Armstrong 

CS-29 Lab 11/12/2014 1325 0.1 8.16 309 103.5 YES JA J.Armstrong 

CS-28 Lab 11/12/2014 1540 -0.7 8.53 360 100.3 YES JA J.Armstrong 

S28-110 Field 

CS-27 Lab 12/2/2014 1010 -0.4 8.61 334 30.52 JA J.Armstrong 





Lease UTU-77114 Baseline Water Quality Data of Proposed Additional Water Monitoring Sites 

2nd Quarter 2015 

Site Date Time T ("C) pH Cond (I..IS) Q (gpm) COC? Initials Sampler Comment 

S33-268 Lab 6/3/2015 930 3.6 7.62 72 3.5 Y JA J .Armstrong 

S32-279 Lab 6/3/2015 835 5 7.37 223 5.3 Y JA J.Armstrong 

S4-429 Lab 6/3/2015 1035 4.1 7.42 165 10.9 Y JA J.Armstrong 

S4-173 Lab 6/3/2015 1110 4 7.06 931 1.8 Y JA J.Armstrong 

CS-30 Lab 6/6/2015 910 5.0 8.69 342 3653 Y JA J.Armstrong 

CS-29 Lab 6/6/2015 830 5.3 8.74 191 1032.6 Y JA J.Armstrong 

CS-28 Lab 6/6/2015 1030 7.4 8.71 312 1349.8 Y JA J.Armstrong 

CS-27 Lab 6/11/2015 1235 14.2 8.55 278 255 Y JA J.Armstrong 

CS-31 Lab 6/29/2015 1300 11.3 8.78 410 594.8 Y JA J.Armstrong 





Lease UTU-77114 Baseline Water Quality Data of Proposed Additional Water Monitoring Sites 

3rd Quarter 2015 

Site Date Time TeC) pH Cond (I.JS) Q (gpm) COC? Initials Sampler Comment 

SW33-268 Lab 9/10/2015 9:15 NOF JA J.Armstrong 

SW32-279 Lab 9/10/2015 9:55 6.3 7.46 318 0.65 Y JA J.Armstrong 

SW4-429 Lab 9/10/2015 12:25 NOF JA J.Armstrong 
SW4-173 Lab 9/10/2015 11:40 5.1 7.54 284 0.39 Y JA J.Armstrong 
CS-30 Lab 9/15/2015 8:30 6.2 8.68 308 531.4 Y JA J.Armstrong 
CS-29 Lab 9/15/2015 9:15 7.6 8.23 267 91 Y JA J.Armstrong 
CS-28 Lab 9/9/2015 12:40 7.6 8.47 322 107 Y JA J.Armstrong 
CS-27 Lab 9/15/2015 10:30 6.5 8.47 346 27.03 Y JA J .Armstrong 
CS-31 Lab 8/28/2015 1155 8.6 8.58 423 79.9 Y JA J.Armstrong 

SW5-590 LAB 8/28/2015 1050 3.6 7.47 268 24 Y JA J.Armstrong 





Lease UTU - 77114 

Baseline Water Quality 
Data of Proposed 
Additional Water 
Monitoring Sites 

-Lab Data-





Lease UTU - 77114 . 

Baseline Water Quality 
Data of Proposed 
Additional Water 
Monitoring Sites 

-Lab Data-

Site: SW33-268 





October 13, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

S33-268 
Sep 16, 2014 
Sep 18, 2014 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

SGS Minerals Sample 10: 782-1426156-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 40 mg/L SM2340-B 
Anions 0.76 meq/L SM1030E 
Balance 7.78 % SM1030E 
Cations 0.88 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 30 mg/l SM2320-B 
Bicarbonate Alkalinity as CaC03 30 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 66 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 5 mg/L EPA 300.0 
Phosphorus, Total 0.09 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 12.41 mg/l EPA 200.7 
Iron, Fe -Total 0.05 rng/L EPA 200.7 
Magnesium, Mg - Dissolved 2.12 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 0.63 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

Skyline Mine 
S33-268 
J.A. 
1230 
1555 
21 
6.62 pH 
0.82 GPM 
106 umhos/cm 
6.2 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

1 2014-10-07 
0 2014-10-07 
-10 2014-10-07 
0 2014-10-07 
5 2014-09-22 
5 2014-09-22 
5 2014-09-22 
30 2014-09-22 
5 2014-09-22 
0.05 2014-09-28 
1 2014-09-23 
1 2014-09-23 
0.05 2014-09-19 

0.03 2014-09-23 
0.05 2014-09-25 
0.01 2014-09-23 
0.002 2014-09-25 
0.14 2014-09-23 

Domenic Ibanez 
Lab Supervisor 

TIME 

12:22:35 
12:22:35 
12:22:35 
12:22:35 
17:04:00 
17:04:00 
17:04:00 
15:50:00 
15:50:00 
10:10:00 
21:44:00 
21:44:00 
06:30:00 

21 :28:00 
07:31:00 
21:28:00 
07:31:00 
21:28:00 

ANALYST 

DI 
DI 
DI 
DI 
HF 
HF 
HF 
AL 
AL 
DI 
DI 
DI 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at httpl/wwwsgs.comAerms_snd_conditions him Attention is drawn to the limitatkm of liability 
indemnification and jurisdiction issues deffned therein 

Any holder of this document ;s advised that information contained hereon renects the Company's findings at the time of Its intervention only and within the limits of Client's instructions, jf any. The 
Company's sole responsibility Is to its Client and this document does not exonerate parties to a transaction from exerri5ing all the" n'ghts and obligabons under the transaction documents, Any 
unauthorized aiteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuNest extent of the law 



October 13, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

S33-268 
Sep 16, 2014 
Sep 18, 2014 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 
Time Received: 

Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1426156-001 

1.68 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
S33-268 

J.A. 
1230 

1555 
21 

6.62 pH 
0.82 GPM 
106 umhos/cm 
6.2 Deg. C 

REPORTING 
LIMIT 

Page 2 of2 

ANALYZED 
TIME ANALYST 

0.09 2014-09-23 21:28:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document ;s ;ssu~ by the Company under its General Conditions of Service accessible at http.llwwws9scomAerms_and_conditlonshlm Attentron is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document ;s advised that information contained hereon ,enects the Company's tinDings at the time of its intervention only and within the limits o( Client's instructions, if any. The 
Company's sale responsibility is to its Cli~nt and this document does not exonerate parties to a transact;on from exercising all their rights and obligations under the transaction documents. Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



December 08,2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample I D: 
Date Sampled: 
Date Received: 
Product Description: 

SW33-268 
Nov 14, 2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

SGS Minerals Sample 10: 782-1427014-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 42 mg/L SM2340-B 
Anions 0.80 meq/L SM1030E 
Balance 7.62 % SM1030E 
Cations 0.93 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 33 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 33 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 64 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 5 mg/L EPA 300.0 
Phosphorus, Total 0.10 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 13.58 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 2.00 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 0.62 mg/L EPA 200.7 

Minerals Services Division 

Page1of2 

Skyline Mine 
SW33-268 
J.A. 

1030 
1330 
21 
7.25pH 
0.8 GPM 

110 umhos/cm 
2.5 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
-10 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11:30:00 
30 2014-11-18 13:00:00 
5 2014-11-18 13:00:00 
0.05 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
0.05 2014-12-01 06:30:00 

0.03 2014-11-19 16:15:00 
0.05 2014-11-20 15:15:00 
0.01 2014-11-19 16:15:00 
0.002 2014-11-20 15:15:00 
0.14 2014-11-19 16:15:00 

\n\~'~--' ~A---· · ". 
Lnb !j 1.1 pi:.!I-"\' i SOl' 1 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

DI 
DI 
DI 
DI 
HF 
HF 
HF 
AL 
AL 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at httpllwMvsgscomAerms_and_conditionshlm Attention ;s drawn to the limitation of liability. 
indemnification and jurisdiction issues defined therein 

Any holder of this document is advised that information contained hereon reneds the Company's findings at the time of its intervention only and withm the limits of Client's Instructions, if any The 
Company's sole responsibility is to ffs Client and this document does not exonerate parties to a transaction from exerciSIng a/l their rights and obligations under the transaction documents. Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the ful/est extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

SW33-268 
Nov 14, 2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 

Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

TESTS 
METALS BY lep (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782·1427014·002 

1.58 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
SW33-268 

J.A. 

1030 

1330 
21 
7.25pH 
0.8 GPM 
110 umhos/cm 
2.5 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2014-11-19 16:15:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www sgs com/minerals 

Member of the SGS Group (Sociele G6nerale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at httpllww\vsgs.comAerms_and_conditlonshlm AttentIOn 15 drawn to the limitation of liabmty 
indemnification and jurisdiction issues de~ned therein. 

Any holder of this document Is advised that information contained hereon renects the Company's findings at the time of its inteIVenlion only and within the lim/Is of Client's instructions, if any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exerci5ing atl their rights and oblIgations under the transaction documents Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuNes' extent of the law 



June 25,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

SW33-268 
Jun 3,2015 
Jun 3,2015 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

SGS Minerals Sample 10: 782-1529495-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 28 mg/L SM2340-B 
Anions 0.46 meq/L SM1030E 
Balance 15.00 % 8M1030E 
Cations 0.62 meq/L 8M1030E 
Alkalinity, rng CaC03/L (pH 4.5) 18 mg/L 8M2320-B 
Bicarbonate Alkalinity as CaC03 18 mg/L 8M2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Oissolved Solids 82 mg/L SM2540-C 
Total Suspended Solids 10 mg/L SM2540-0 
Nitrate + Nitrite as Nitrogen 0.77 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, 804 3 mg/L EPA 300.0 
Phosphorus, Total 0.09 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Oissolved 8.31 mg/L EPA 200.7 
Iron, Fe - Total 0.21 mg/L EPA 200.7 
Magnesium, Mg - Oissolved 1.72 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Potassium, K - Oissolved 0.51 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
SW33-268 

J.A. 

0930 
1620 

21 

7.63 pH 
3.50 GPM 

72 umhos/cm 
3.6 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2015-06-25 12:00:00 
0 2015-06-25 12:00:00 
-10 2015-06-25 12:00:00 
0 2015-06-25 12:00:00 
5 2015-06-09 13:00:00 
5 2015-06-09 13:00:00 
5 2015-06-09 13:00:00 
30 2015-06-08 11:30:00 
5 2015-06-08 11:30:00 
0.05 2015-06-04 22:56:00 
1 2015-06-04 22:56:00 
1 2015-06-04 22:56:00 
0.05 2015-06-10 08:00:00 

0.03 2015-06-16 03:38:00 
0.05 2015-06-10 17:53:00 
0.01 2015-06-16 03:38:00 
0.002 2015-06-10 17:53:00 
0.14 2015-06-16 03:38:00 

~:'~--~--. ", '
J 
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Domenic Ibanez 
Lab Supervisor 

ANALYST 

01 
01 
01 
01 
HF 
HF 
HF 
HF 
HF 
01 
01 
01 
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HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at http'INMwsgs.comAerms_Bnd_conditions.htm Attention ;s drawn to the Hmitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised that Information contained hereon reffeds the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sale responsibilffy is to ffs Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content Of appearance oftros document;s unlawful and offender3 may be prosecuted to the fu"est eden' of the law 



June 25, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

SW33-268 
Jun 3, 2015 
Jun 3,2015 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 

Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782·1529495·002 

1.14 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
SW33-268 

J.A. 

0930 
1620 
21 

7.63 pH 
3.50 GPM 

72 umhos/cm 
3.6 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2015-06-16 03:38:00 HF 

t 

\, 
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Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of ServiCft accessible at httpJAvww.sgs.comAerms_and_conditlons,hlm AttentIOn is drawn to the limitation o( liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document ;s advised that information contained hereon renects the Company's findings at the time of its intervention only and within the limits of Client's instructIons, if any The 
Company's sole responsibildy ;s to its Client and this document does not exonerate partjes to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document js unlawful and offenders may be prosecuted to the fullest extent of the law 



Lease UTU ~ 77114 

Baseline Water Quality 
Data of Proposed 
Additional Water 
Monitoring Sites 

-Lab Data-

Site: SW32-277 





October 13, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample \0: S32-277 
Date Sampled: Sep 16, 2014 
Date Received: Sep 18, 2014 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1426156-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 154 mg/L SM2340-B 
Anions 2.90 meq/L SM1030E 
Balance 4.56 % SM1030E 
Cations 3.17 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 133 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 133 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 168 mg/L SM2540-C 
Total Suspended Solids 58 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 1.59 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 10 mg/L EPA 300.0 
Phosphorus, Total 0.06 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 47.81 mg/L EPA 200.7 
Iron, Fe - Total 0.33 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 8.41 mg/L EPA 200.7 
Manganese, Mn - Total 0.014 mg/L EPA 200.7 
Potassium, K - Dissolved 0.61 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
S32-277 
J.A. 
1320 
1555 
21 
7.14 pH 
0.33 GPM 
239 umhos/cm 
7.4 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-10-07 12:22:35 
0 2014-10-07 12:22:35 
-10 2014-10-07 12:22:35 
0 2014-10-07 12:22:35 
5 2014-09-22 17:04:00 
5 2014-09-22 17:04:00 
5 2014-09-22 17:04:00 
30 2014-09-22 15:50:00 
5 2014-09-22 15:50:00 
0.05 2014-09-28 10:10:00 
1 2014-09-23 21:44:00 
1 2014-09-23 21:44:00 
0.05 2014-09-19 06:30:00 

0.03 2014-09-23 21:28:00 
0.05 2014-09-25 07:31:00 
0.01 2014-09-23 21:28:00 
0.002 2014-09-25 07:31:00 
0.14 2014-09-23 21:28:00 

'" ~ ·'\O\.v-·., . '. ~A--.~" " 
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Domenic Ibanez 
Lab Supervisor 
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SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generate de Surveillance) 

This document is issue<J by the Company under its General Conditions of Service accessible at http.lAvwwsgs.comAenns_and_conditfons,htm AttentIon ;s drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contain&Ci hereon reneds the Company's findings at the time of its intervention only .nd within the limits of Client's in5tructfon5, if any The 
Company's sole responsibilffy ;s to its Client and this document does not exonerate parties to 8 transaction from exercising atl their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsitfcation of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuflest extent of the law 



October 13, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 

Date Sampled: 

Date Received: 

Product Description: 

S32-277 

Sep 16, 2014 

Sep 18, 2014 

WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 

Time Sampled: 

Time Received: 

Mine: 

Field - pH: 

Field - Flow: 

Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1426156-002 

METHOD 

1.84 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 

S32-277 

J.A. 
1320 

1555 

21 

7.14 pH 

0.33 GPM 

239 umhos/cm 

7.4 Oeg. C 

Page 2 of 2 

ANALYZED REPORTING 
LIMIT DATE TIME ANALYST 

0.09 2014-09-23 21 :28:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of SeNice accessible at httpl/wwwsgs,comAerms_and_conditions,htm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon reneas the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sofe responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



December 08,2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

2-'11' 
SW32~ 

Nov 12,2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1427014-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031L 157 mg/L SM2340-B 
Anions 2.93 meq/L SM1030E 
Balance 5.23 % SM1030E 
Cations 3.25 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 133 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 133 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 186 mg/L SM2540-C 
Total Suspended Solids 161 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 1.44 mg/L EPA 300.0 
Chloride, CI 2 mg/L EPA 300.0 
Sulfate, S04 10 mg/L EPA 300.0 
Phosphorus, Total 0.19 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 47.96 mg/L EPA 200.7 
Iron, Fe - Total 1.47 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 9.12 mg/L EPA 200.7 
Manganese, Mn - Total 0.060 mg/L EPA 200.7 
Potassium, K - Dissolved 0.87 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
SW32-279 
J.A. 

0940 
1330 
21 
7.94pH 
2.17 GPM 
246 umhos/cm 
0.5 Deg. C 

Page 1 of 2 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
-10 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
5 2014-11-18 11 :30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11:30:00 
30 2014-11-18 13:00:00 
5 2014-11-18 13:00:00 
0.05 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
0.05 2014-12-01 06:30:00 

0.03 2014-11-19 16:15:00 
0.05 2014-11-20 15:15:00 
0.01 2014-11-19 16:15:00 
0.002 2014-11-20 15:15:00 
0.14 2014-11-19 16:15:00 

'~ ~ ~:'~----. ''-'', 
'-

-. _U"r~"'_ oJ . 
Lnb !jl. lp~n'i!;OI· 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

01 
01 
01 
01 
HF 
HF 
HF 
AL 
AL 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs com/minerals 

Member of the SGS Group (Sod!'! Generale de Surveillilnce) 

This document ;s issued by the Company under its General Conditions o( SetVice accessible at httpllwwwsgs.ccmAerms_and_conditionshlm AttentIOn IS drawn to the limitation of liability. 
indemnification and jurisdiction issuu defined therein. 

Any holder of this document Is advised that information contained hereon reneas the Company's findings at the time of its Intervention only and within the limits of Client s instructions, if any The 
Company's 50le responsibility is to its Client and this document does not exonerate parties to a tran5action from e~errising a/l their rights and obligations under the trcJnsaction documents Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document Is unlawful and offendef3 may be prosecuted to the fullest extent of the law 



December 08,2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

SW32-279 
Nov 12, 2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 
Time Received: 

Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1427014-001 

METHOD 

1.99 mg/l EPA 200.7 

Minerals Services Division 

Skyline Mine 
SW32-279 

J .A. 

0940 
1330 
21 

7.94pH 
2.17 GPM 
246 umhos/cm 
0.5 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2014-11-19 16:15:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

Thi3 document I~ iS$ued by the Company under its Genefill Conditions of Service lJcce~ib/e at hltpllw\vwsgs.comAerms_and_conditions,hlm, Attention is drawn to the imitation of /iabitify 
indemnification and jurisdiction issues defined therein. 

Any holder of this document ;s advised that information contained hereon renec:ts the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's .sole responsibility is to its Client and this document does not exonerate paTtie.s to a transadion from exercising a/l their rights and obligations under the transadion documents Any 
unauthorized alteration. forg~ Of falsification o( the content or appearance of thi.s document is unlawful ancJ offenders may be prosecuted to the (u"est extent of the law 



June 25, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

].11 
SW32-~ 

Jun 3,2015 
Jun 3,2015 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

SGS Minerals Sample 10: 782-1529495-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 102 mg/L SM2340-B 
Anions 1.83 meq/L SM1030E 
Balance 7.42 % SM1030E 
Cations 2.12 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 85 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 85 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 158 mg/L SM2540-C 
Total Suspended Solids 21 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 3.14 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 4 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 31 .67 mg/L EPA 200.7 
Iron, Fe - Total 0.13 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 5.58 mg/L EPA 200.7 
Manganese, Mn - Total 0.004 mg/L EPA 200.7 
Potassium, K - Dissolved 0.39 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
SW32-279 
J.A. 
0835 
1620 
21 
7.37 pH 
5.30 GPM 
223 umhos/cm 
5.0 Deg. C 

REPORTING 
LIMIT DATE 

1 2015-06-25 
0 2015-06-25 
-10 2015-06-25 
0 2015-06-25 
5 2015-06-09 
5 2015-06-09 
5 2015-06-09 
30 2015-06-08 
5 2015-06-08 
0.05 2015-06-04 
1 2015-06-04 
1 2015-06-04 
0.05 2015-06-10 

0.03 2015-06-16 
0.05 2015-06-10 
0.01 2015-06-16 
0.002 2015-06-10 

ANALYZED 
TIME 

12:00:00 
12:00:00 
12:00:00 
12:00:00 
13:00:00 
13:00:00 
13:00:00 
11 :30:00 
11:30:00 
22:56:00 
22:56:00 
22:56:00 
08:00:00 

03:38:00 
17:53:00 
03:38:00 
17:53:00 

0.14 2015-06-16 03:38:00 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

DI 
DI 
DI 
DI 
HF 
HF 
HF 
HF 
HF 
DI 
DI 
DI 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is ;ssu~ by the Company under its General Conditions of Service accessible at http:l","vw,sgscomAerms_snd_conditions,htm Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of thIS document ;s advised that information contained hereon reneds the Company's findings at the time of its Intervention only and within the limits of Clienfs instructions, if any Th& 
Company's sole responsibility ;s to its Client and this document does not exonerate parties to a transac:1ion from exercising all their rights and obfigations under the transaction documents Any 
unauthorizea aff"ration forgery or falsiffcation of the content Dr appearanc~ of this document is unlawful and offenders may be prosecuted to th~ fuUest extent of the law 



June 25, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

SW32-279 
Jun 3,2015 
Jun 3,2015 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 
Time Received: 

Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1529495-001 

1.61 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
SW32-279 

J.A. 

0835 
1620 

21 

7.37 pH 
5.30 GPM 

223 umhos/cm 
5.0 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2015-06-16 03:38:00 HF 

~ \.--.. _.-, 
I,,,l) S IIp<!l-vi SUI' 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Soci~t l!! Gen"=rale de SUl'\leiUance) 

This document is issued by the Company under its General Conditions of SelVice accessible at httpIAvww,sgs.comAerms_snd_conditions.htm Attention ;s drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document ;s advised that information contained hereon renec1s the Company's Ifndlng.s at the lime of its Intervention only and within the Hmits o( Client's instructions, if any The 
Company's sole responsibility is to its Client and this document does not eXDnerate parties to a transaction from exercising all their rights and Dbligatlons under the transaction dDcuments Any 
unauthorized alteration, forgery or falsification of the content Dr appearance of this document;s unlawful and offenders may be prosecuted to the fuNest extent of the law 



September 23, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

~T""r 
SW32-rffl 
Sep 10, 2015 
Sep 10, 2015 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1530627 -001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 152 mg/L SM2340-B 
Acidity 7 mg/L D1067 
Anions 2,88 meq/L SM1030E 
Balance 4,62 % SM1030E 
Cations 3,15 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4,5) 132 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 132 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 170 mg/L SM2540-C 
Total Suspended Solids 49 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 1.66 mg/L EPA 300,0 
Chloride, CI 1 mg/L EPA 300,0 
Sulfate, S04 10 mg/L EPA 300,0 
Phosphorus, Total 0,09 mg/L SM4500-P E 

METALS BY ICP 
Boron, B - Dissolved 0.02 mg/L EPA 200.7 
Barium, Ba - Dissolved 0.056 mg/L EPA 200.7 
Calcium, Ca - Dissolved 46,27 mg/L EPA 200,7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 
Iron, Fe - Total 0.41 mg/L EPA 200,7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
SW32-279 
JA 

1025 
1525 
21 
7.46 pH 
0,7 GPM 
318 umhos/cm 

REPORTING ANALYZED 
LIMIT DATE 

2015-09-21 
5 2015-09-15 
0 2015-09-21 
-10 2015-09-21 
0 2015-09-21 
5 2015-09-17 
5 2015-09-17 
5 2015-09-17 
30 2015-09-14 
5 2015-09-14 
0,05 2015-09-10 
1 2015-09-10 
1 2015-09-10 
0,05 2015-09-14 

0,01 2015-09-17 
0.002 2015-09-17 
0,03 2015-09-17 
0.01 2015-09-17 
0,05 2015-09-17 

Domenic Ibanez 
Lab Supervisor 

TIME 

08:00:00 
15:00:00 
08:00:00 
08:00:00 
08:00:00 
18:37:00 
18:37:00 
18:37:00 
15:00:00 
15:00:00 
19:52:00 
19:52:00 
19:52:00 
09:00:00 

11 :25:00 
11:25:00 
11:25:00 
11:25:00 
09:07:25 

ANALYST 

DI 
HF 
DI 
DI 
DI 
MS 
MS 
MS 
MS 
MS 
DI 
DI 
DI 
HF 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc, 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (50ci61e Generale de Surveillance) 

This document is issu~ by the Company under its General Conditions of Service acc:enib/e at http"/lwwwsgs.comAerms_and_conditions.htm Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document ;s advised that information contained hereon reflects the Company's ffndings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sole responsibility ;s to its Client and this document does not exonerate panJes to a transaction from exercising all their rtghts and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuNest extent of the law 



September 23,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: SW32-279 
Date Sampled: Sep 10, 2015 
Date Received: Sep 10, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 

RESULT UNIT 

0.05 mg/L 
<0.01 mg/L 
8.95 mg/L 

0.Q18 mg/L 
0.018 mg/L 
0.72 mg/L 
2.08 rng/L 

Minerals Services Division 

782-1530627 -001 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of 2 

Skyline Mine 
SW32-279 
JA 
1025 
1525 
21 
7.46 pH 
0.7 GPM 
318 umhos/cm 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.03 2015-09-17 11 :25:00 
0.01 2015-09-17 11 :25:00 
0.01 2015-09-17 11 :25:00 
0.002 2015-09-17 09:07:25 
0.002 2015-09-17 11:25:00 
0.14 2015-09-17 11 :25:00 
0.09 2015-09-17 11 :25:00 

J ~ --
,",,1:1 Sl.lpcrvistl[· 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

HF 
HF 
HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societ6 Gene-rille de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http'lAW{Wsgs,comAerms_and_conditions.htm Attention IS drawn to the Hmitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder o( this document is advised that information contained hereon (enacts the Company's findings at the time of its intervention only and withm the limits of Client s Instructions. if any The 
Company's sofe responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and oblIgations under the transaction documents Any 
unauthorized alteration, forgery or talsi~cation ot the content or appearance of this document is unlawful and offenders may be prosecuted 10 the tuNes! extent of the law 



Lease UTU - 77114 

Baseline Water Quality 
Data of Proposed 
Additional Water 
Monitoring Sites 

-Lab Data-

Site: SW4-429 





October 13, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

S4-429 
Sep 16, 2014 
Sep 18, 2014 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 

Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 

Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

SGS Minerals Sample 10: 782·1426156·003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 75 mg/L SM2340-B 
Anions 1.41 meq/L SM1030E 
Balance 5.31 % SM1030E 
Cations 1.57 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 66 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 66 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 97 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 2.13 mg/L EPA 300.0 
Chloride, CI <1 mg/L EPA 300.0 
Sulfate, S04 3 rng/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 23.49 mg/L EPA 200.7 
Iron, Fe - Total <0.05 rng/L EPA 200.7 
Magnesium, Mg - Dissolved 4.07 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 0.56 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 

S4-429 
J.A. 

1420 
1555 

21 

6.83 pH 
1.2 GPM 
174 umhos/cm 
6.9 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

1 2014-10-07 
0 2014-10-07 
-10 2014-10-07 
0 2014-10-07 
5 2014-09-22 
5 2014-09-22 
5 2014-09-22 
30 2014-09-22 
5 2014-09-22 
0.05 2014-09-28 
1 2014-09-23 
1 2014-09-23 
0.05 2014-09-19 

0.03 2014-09-23 
0.05 2014-09-25 
0.01 2014-09-23 
0.002 2014-09-25 
0.14 2014-09-23 

Domenic Ibanez 
Lab Supervisor 

TIME 

12:22:35 
12:22:35 
12:22:35 
12:22:35 
17:04:00 
17:04:00 
17:04:00 
15:50:00 
15:50:00 
10:10:00 
21:44:00 
21:44:00 
06:30:00 

21:28:00 
07:31:00 
21:28:00 
07:31:00 
21:28:00 

ANALYST 

DI 
DI 
DI 
DI 
HF 
HF 
HF 
AL 
AL 
DI 
DI 
DI 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at httpllwwwsg!comAerms_and_conditions.htm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document ;s advised that information contained hereon reneas the Company's findings at the time of its intervention only and within the limits of Client's instructions, If any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized afteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuHest extent of the law 



October 13, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

S4-429 
Sep 16, 2014 
Sep 18, 2014 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1426156-003 

1.08 rng/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
S4-429 

J.A. 

1420 
1555 
21 

6.83 pH 
1.2 GPM 
174 umhos/cm 
6.9 Oeg. C 

Page 2 of2 

ANALYZED REPORTING 
LIMIT DATE TIME ANALYST 

0.09 2014-09-23 21:28:00 HF 

'\G\-~~" ~,.\~ .. ~' ',-
L"b !jllpcn,' isor 1 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member or the SGS Group (SOciete Generate de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at hffpllwww.sgs.comAerms_and_conditionshlm Attention is drawn to the .'mitation o( liabifity 
indemnitfcation and jurisdiction issues defined therein 

Any holder of this document is advised that information contained hereon renects the Company's findings at the time of its Intervention only and within the limits of CHent's instructions, if any. The 
Company's sole responsibility is to its Client and this document does nol exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthoriz~d afferation, forg~ry or falsification of the content Of appearance of this document is unlawful and offenders may be prosecuted to the fuNest extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: SW4-429 
Date Sampled: Nov 12, 2014 
Date Received: Nov 17, 2014 
Product Description: WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By. 
Time Sampled: 

Time Received: 
Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1427014-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 73 mg/L SM2340-B 
Anions 1.37 meq/L SM1030E 
Balance 5.34 % SM1030E 
Cations 1.52 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 64 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 64 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 88 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-0 
Nitrate + Nitrite as Nitrogen 2.03 mg/L EPA 300.0 
Chloride, CI <1 mg/L EPA 300.0 
Sulfate, S04 3 mg/L EPA 300.0 
Phosphorus, Total 0.06 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 22.78 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 3.98 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 0.49 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
SW4-429 

J.A. 

1205 
1330 

21 

7.81pH 
1.1 GPM 

163 umhos/cm 
4.7 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
-10 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11:30:00 
30 2014-11-18 13:00:00 
5 2014-11-18 13:00:00 
0.05 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
0.05 2014-12-01 06:30:00 

0.03 2014-11-19 16:15:00 
0.05 2014-11-20 15:15:00 
0.01 2014-11-19 16:15:00 
0.002 2014-11-20 15:15:00 
0.14 2014-11-19 16:15:00 

'. >'IJ""'~"'~ ~:"\~- ~"" 
Lnb ~l.lpcn.·i!;ut· I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

01 
01 
01 
01 
HF 
HF 
HF 
AL 
AL 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member orthe SGS Group (Societe Generale de Surveillance) 

This document Is issued by the Company under its General Conditions of Service accessible at htfp/Aw/I,v.sgs.comAerms_snd_conditions.htm. Mention ;s ck"awn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document ;s advfsed that information contained hereon renects the Company's findings at the time of Its Intervention only and within the limits of Client's instructIons, if any The 
Company's sole responsibility is to its Client and thiS document does not exonerate parties to a transactIOn from exM:ising a" their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of Ihis document is unlawful Bnd offenders may be prosecuted 10 the tuNest extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

SW4-429 
Nov 12, 2014 
Nov 17,2014 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 
Time Received: 

Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782·1427014·004 

1.11 mglL EPA 200.7 

Minerals Services Division 

Page 2 of 2 

Skyline Mine 
SW4-429 
JA 
1205 
1330 

21 

7.81pH 
1.1 GPM 

163 umhos/cm 
4.7 Deg. C 

ANALYZED REPORTING 
LIMIT TIME ANALYST 

0.09 2014-11-19 

Domenic Ibanez , 
Lab Supervisor 

16:15:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www sgs.com/minerals 

Member of the SGS Group (Socu!lIi! G~nerale de Surveillance) 

This document is issued by the Company under its General Conditions of SttrviC'e accessible at http:l,w"vw.sgs.comAerms_ilnd_conditioms.htm Attention 1$ drawn to the limitation of liability 
indemnilfcation and jurisdiction iS$ues defined therein. 

Any holder of this document ;s advised that Information contained her&an refJeas the Company's findings at the time of its inteIVention only and within the limits of Client's instructions. if any The 
Company's sole respomibility is to its Client and this document does not exonerate parties to a transaction from eX8ICising all theu rights and obligatIons under the transaction documents Any 
unauthorized alteration, forgery or falsification o( the content Of appearance o( this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



June 25,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

SW4-429 
Jun 3,2015 
Jun 3,2015 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

SGS Minerals Sample 10: 782·1529495·003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031L 73 mglL SM2340-B 
Anions 1.35 meq/L SM1030E 
Balance 5.34 % SM1030E 
Cations 1.50 meq/L SM1030E 
Alkalinity, rng CaC031L (pH 4.5) 62 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 62 mglL SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 100 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 2.47 mg/L EPA 300.0 
Chloride, CI <1 rng/L EPA 300.0 
Sulfate, S04 4 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 21 .51 mg/L EPA 200.7 
Iron, Fe -Total <0.05 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 4.65 mglL EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 0.43 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
SW4-429 
J.A. 
1035 
1620 
21 
7.42 pH 
10.9 GPM 
165 umhos/cm 
4.1 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

1 2015-06-25 
0 2015-06-25 
-10 2015-06-25 
0 2015-06-25 
5 2015-06-09 
5 2015-06-09 
5 2015-06-09 
30 2015-06-08 
5 2015-06-08 
0.05 2015-06-04 
1 2015-06-04 
1 2015-06-24 
0.05 2015-06-10 

0.03 2015-06-16 
0.05 2015-06-10 
0.01 2015-06-16 
0.002 2015-06-10 
0.14 2015-06-16 

Domenic Ibanez 
Lab Supervisor 

TIME 

12:00:00 
12:00:00 
12:00:00 
12:00:00 
13:00:00 
13:00:00 
13:00:00 
11:30:00 
11 :30:00 
22:56:00 
22:56:00 
15:05:00 
08:00:00 

03:38:00 
17:53:00 
03:38:00 
17:53:00 
03:38:00 

ANALYST 

DI 
DI 
DI 
DI 
HF 
HF 
HF 
HF 
HF 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at httpIAvwwsgs.comAerms_and_conditions,htm. Attention is drawn to the limitation of liability 
indemnification and jun'sdiction issues defined therein. 

Any holder of this document is advised that information contained hereon reneds the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising 8" their rights and obligations under the transaction documents Any 
unauthorized alteration. forgery or falsification of the content Of appearance of this c:Jocumenl ls unlawful and offenders may be prosecuted to lin! fullest extent of the law 



June 25, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 

Date Sampled: 
Date Received: 
Product Description: 

SW4-429 
Jun 3,2015 
Jun 3,2015 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 

Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1529495-003 

0.80 rng/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
SW4-429 

J.A. 

1035 
1620 

21 

7.42 pH 
10.9 GPM 
165 umhos/cm 
4.1 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2015-06-16 03:38:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Sociel~ G6nerale de Surveillance) 

This document ;s issued by the Company under its General Conditions 01 SelVice acce.ssib/e at httpllwwwsgscomAerms_and_conditlons.hfm Attention ;s drawn to the Hmitation of liability 
indemnitfcation Bnd jurisdiction issues defined therein. 

Any holder o( this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instruc:tions, If any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration. forgery or falsmcation of lhe content Of appearance of this document ;s unlawful and offenders may be prosecuted to the fullest elf tent of the law 
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September 23,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: SW4-173 
Date Sampled: Sep 10, 2015 
Date Received: Sep 10, 2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 

RESULT UNIT 

<0.03 mg/L 
<0.01 mg/L 
7.95 mg/l 

<0.002 mg/l 
<0.002 mg/L 

0.63 mg/L 
1.91 mg/l 

Minerals Services Division 

782-1530627 -002 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

Skyline Mine 
SW4-173 
JA 
1140 
1525 
21 
7.54 pH 
0.4 GPM 
284 umhos/cm 

REPORTING ANALYZED 

\ 

LIMIT DATE TIME 

0.03 2015-09-17 11 :25:00 
0.01 2015-09-17 11:25:00 
0.01 2015-09-17 11:25:00 
0.002 2015-09-17 09:07:26 
0.002 2015-09-17 11 :25:00 
0.14 2015-09-17 11 :25:00 
0.09 2015-09-17 11 :25:00 

. G';~'~~-- .~-t - -. 
. I 

I,nb $uPc,-vi;(ll' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

HF 
HF 
HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member or the SGS Group (Societe Generale de Surveillance) 

Th,s document is issued by the Company under its General Conditions o( SeNiee accessible at http'llwwwsgs.comAerms_and_condih"ons.htm. Attention is drawn to the limitaoon of liability, 
indemnification and jurisdiction issues defined therein. 

Any holder of thIS document is advised that Information contained hereon (aReds the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising a/l their rights and obligations under the transaction documents Any 
unauthorized alteration , forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



September 23, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: SW4-173 
Date Sampled: Sep 10, 2015 
Date Received: Sep 10, 2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782·1530627·002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 136 mg/L SM2340-B 
Acidity 5 mg/L 01067 
Anions 2.64 meq/L SM1030E 
Balance 3.28 % SM1030E 
Cations 2.82 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 124 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 124 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 189 mg/L SM2540-C 
Total Suspended Solids 11 mg/L SM2540-0 
Nitrate + Nitrite as Nitrogen 0.57 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 6 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Boron, B - Dissolved 0.01 mg/L EPA 200.7 
Barium, Ba - Dissolved 0.022 mg/L EPA 200.7 
Calcium, Ca - Dissolved 41.37 mg/L EPA 200.7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
SW4-173 
JA 
1140 
1525 
21 
7.54 pH 
0.4 GPM 
284 umhos/cm 

REPORTING ANALYZED 
LIMIT DATE TIME ANALYST 

1 2015-09-21 08:00:00 DI 
5 2015-09-15 15:00:00 HF 
0 2015-09-21 08:00:00 01 
-10 2015-09-21 08:00:00 01 
0 2015-09-21 08:00:00 01 
5 2015-09-17 18:37:00 MS 
5 2015-09-17 18:37:00 MS 
5 2015-09-17 18:37:00 MS 
30 2015-09-14 15:00:00 MS 
5 2015-09-14 15:00:00 MS 
0.05 2015-09-10 19:52:00 01 
1 2015-09-10 19:52:00 01 
1 2015-09-10 19:52:00 01 
0.05 2015-09-14 09:00:00 HF 

0.01 2015-09-17 11:25:00 HF 
0.002 2015-09-17 11:25:00 HF 
0.03 2015-09-17 11:25:00 HF 
0.01 2015-09-17 11:25:00 HF 
0.05 2015-09-17 09:07:26 HF 

'~ , 

" " ~~\~-.---: ' , \ IJ'""·-·' -~ 
'1 S - J 

L.,1) Sllpcn' i!;(l[· 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Condinans of Service accessible at http:/t\wfflsgs.comJferms_and_conditions.htm Attention is drawn to the limitation o( /iabiUty, 
indemnification and jurisdiction issues defined therein 

Any holder o( this document ;s advised that information contained hereon renects the Company's findings at the time of its intervention only and within the Hmits of Client's instructions, if any. The 
Company's sole responsibmty is to its Client and this document does not exonerate parties to a transacbon from exercising all their rights and obligations under the transaction documents. Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fu"est extent of the law 



June 25, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

SW4-173 
Jun 3, 2015 
Jun 3,2015 
WATER 

Analysis Report 

Sample ID By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1529495-004 

1.62 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
SW4-173 

J.A. 
1110 
1620 

21 

7.06 pH 
1.8 GPM 
931 umhos/cm 
4.0 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2015-06-16 03:38:00 HF 

.~-\.-- ---
..; 

I ,,11;'1 sllpcl-vi~or 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societe Generate de Surveillance) 

Thi3 document is issued by the Company under its General Conditions of Service accessible at httpl/INvIWsgs.comAerms_snd_conditions him Attention ;s drawn to the limitation of liabIlity 
indemnification and jurisdiction issues defined therein. 

Any holder o( this document is advised thai information contained hereon ,,,neds the Company's findings at the time of its intervention only iJnd within the limits of Client's instructions, if any The 
Company's sale responsibility is to its Client and this document does not exonerate parties to a transaction from exercising aft their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the raw 



June 25, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

SW4-173 
Jun 3,2015 
Jun 3,2015 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered; Rerun For Balance is a Match 

SGS Minerals Sample 10: 782·1529495·004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 37 mg/L SM2340-B 
Anions 0.73 meq/L SM1030E 
Balance 5.60 % SM1030E 
Cations 0.82 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 31 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 31 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 71 mg/L SM2540-C 
Total Suspended Solids 9 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 0.09 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 3 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 10.76 mg/L EPA 200.7 
Iron, Fe - Total 0.23 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 2.46 mg/L EPA 200.7 
Manganese, Mn - Total 0.006 mg/L EPA 200.7 
Potassium, K - Dissolved 0.36 mg/L EPA 200.7 

Minerals Services Division 

Page1of2 

Skyline Mine 
SW4-173 
J.A. 
1110 
1620 
21 
7.06 pH 
1.8 GPM 
931 umhos/cm 
4.0 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2015-06-25 12:00:00 
0 2015-06-25 12:00:00 
-10 2015-06-25 12:00:00 
0 2015-06-25 12:00:00 
5 2015-06-09 13:00:00 
5 2015-06-09 13:00:00 
5 2015-06-09 13:00:00 
30 2015-06-08 11:30:00 
5 2015-06-08 11 :30:00 
0.05 2015-06-04 22:56:00 
1 2015-06-04 22:56:00 
1 2015-06-04 22:56:00 
0.05 2015-06-10 08:00:00 

0.03 2015-06-16 03:38:00 
0.05 2015-06-10 17:53:00 
0.01 2015-06-16 03:38:00 
0.002 2015-06-10 17:53:00 
0.14 2015-06-16 03:38:00 

'\U,"v~~--' .. ~A~-.---"~. '-
,J -

I ,,11;:1 ~l1pcn.·i!.;or 1 
Domenic Ibanez 
Lab Supervisor 

ANALYST 

01 
01 
DI 
01 
HF 
HF 
HF 
HF 
HF 
DI 
01 
01 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Seciete Generate de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible a/ http/Avwwsgscomlferms_snd_conditlons.hlm Attention is drawn to the Hmitation of liability, 
indemnification and jurisdiction issues defined therein. 

Any holder o( this document is arJvised that information contained hereon reneds the Company's findings .t the tIme of its intervention only and within the Umits of Client's Instructions, If any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising .11 their rights and obligations under the transact;on documents Any 
unauthorized alteration. forgery or falsification of the content Of appearance of this document is unlawful and offenders may be prosecuted to the fuNest extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

SW4-173 
Nov 12, 2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample ID By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 
Time Received: 

Mine: 
Field - pH: 
Field - Flow: 

Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1427014-003 

1.76 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
SW4-173 

J.A. 
1115 
1330 
21 

7.75pH 
0.4 GPM 

274 umhos/cm 
3.2 Deg. C 

Page2of2 

ANALYZED REPORTING 
LIMIT TIME ANALYST 

0.09 2014-11-19 

"~m~'->~~ ~~\,-.~ 
Lnb !:5llpc\''I,' isol' 

Domenic Ibanez 
Lab Supervisor 

16:15:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Sodete General! de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at httpllwwwsgs comAerms_and_condi/ions hIm Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document ;s advised that information contained hereon reffeas the Company's findings al the time of its InterventIon only and within the limits of Client's instructions, If any The 
Company's sol8 responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration forgery or falsification 01 tile content Of appearance o( thi.s document i$ unlawful and offenders may be pnMKuted to the funest extent of tile law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: SW4-173 
Date Sampled: Nov 12, 2014 
Date Received: Nov 17, 2014 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample ID: 782-1427014·003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 135 mg/L SM2340-B 
Anions 2.65 meq/L SM1030E 
Balance 2.73 % SM1030E 
Cations 2.79 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 123 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 123 mg/L SM2320-8 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-8 
Total Dissolved Solids 169 mg/L SM2540-C 
Total Suspended Solids 8 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 0.57 mg/L EPA 300.0 
Chloride, CI 2 mg/L EPA 300.0 
Sulfate, S04 6 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 42 .00 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 7.39 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 0.52 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
SW4-173 
J.A. 
1115 
1330 
21 
7.75pH 
0.4 GPM 
274 umhos/cm 
3.2 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
-10 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11 :30:00 
30 2014-11-18 13:00:00 
5 2014-11-18 13:00:00 
0.05 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
0.05 2014-12-01 06:30:00 

0.03 2014-11-19 16:15:00 
0.05 2014-11-20 15:15:00 
0.01 2014-11-19 16:15:00 
0.002 2014-11-20 15:15:00 
0.14 2014-11-19 16:15:00 

'~ \... \ \ ---
~ .) IJ""""'\'- ~~\,--~.~ 
Lnb !':; 1.II"lC I-vi !;o [' 

Domenic Ibanez 
Lab Supervisor 

I 

ANALYST 

01 
01 
01 
01 
HF 
HF 
HF 
AL 
AL 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document Is issued by the Company under its General Conditions 01 Service accessible at httpIAwfwsgs.convterms_and_conditions.htm Attention is drawn to the limitation of liability. 
indemnification and jurisdiction issue.s defined therein. 

Any holder of this document Is advised that infOrmation contained hereon renects the Company's findings at the time of its intervention only and within the limits of Client's instruc:tions, If any The 
Company's sofe responsibility is 10 its Client and this document does not exonerate parties to a transaction Ii'Dm exercising all their rights and obligations under the transaction documents. Any 
unauthorized aUeratlon, forgery or falsi6cation of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



October 14, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 

Date Sampled: 
Date Received: 
Product Description: 

S4-173 
Sep 25, 2014 
Sep 25,2014 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1426286-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 132 mg/L SM2340-B 
Anions 2.68 meq/L SM1030E 
Balance 1.36 % SM1030E 
Cations 2.76 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 126 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 126 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 163 mg/L SM2540-C 
Total Suspended Solids 7 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 6 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 40.60 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 7.51 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 0.61 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
S4-173 
JA 
1010 
1555 
21 
7.42 pH 
0.52 GPM 
287 umhos/cm 
5.3 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-10-07 12:20:47 
0 2014-10-07 12:20:47 
-10 2014-10-07 12:20:47 
0 2014-10-07 12:20:47 
5 2014-10-01 12:30:00 
5 2014-10-01 12:30:00 
5 2014-10-01 12:30:00 
30 2014-09-29 14:55:00 
5 2014-09-29 14:55:00 
0.05 2014-09-27 01:25:00 
1 2014-09-27 01:25:00 
1 2014-09-27 01:25:00 
0.05 2014-10-01 05:30:00 

0.03 2014-09-30 18:28:00 
0.05 2014-10-02 17:25:00 
0.01 2014-09-30 18:28:00 
0.002 2014-10-02 17:25:00 
0.14 2014-09-30 18:28:00 

~ ~ 
' •. .: nV""- _ ~A~--- -",-

L"1. ... S~lpCn. i!i~lr 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs com/minerals 

Member of the SGS Group (Societe Generale de SUf'\feillance) 

This document ;s issued by the Company under its General Conditions o( Service acte$sible at httpllwwwsgscomAerms_and_conditionshlm Attention ;s drawn to the limitation of liability 
indemnification and jurisdidion issues defined therein. 

Any holder of this document ;s advised that information contained hereon renects the Company's nndings at the time of its intervention only and wrthm the limits of Client's instructions, if any The 
Company's sale responsibility is to its Client and this document does not exonerate parties 10 I transac:60n from exercising afl their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the contrmt or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



October 14, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: S4-173 
Date Sampled: Sep 25, 2014 
Date Received: Sep 25, 2014 
Product Description: WATER 

Analysis Report 

Sample ID By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1426286-001 

METHOD 

2.24 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
S4-173 

JA 
1010 

1555 
21 

7.42 pH 
0.52 GPM 
287 umhos/cm 
5.3 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2014-09-30 18:28:00 AL 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societe Generate de Surveillance) 

This document ;s issuecl by the Company under its General Conditions of Service accessible at http//wwwsgscomAerms_and_conditions.htm Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues deffned therein. 

Any holder of this document is ad\fissd thaI information contained hereon renects the Company's findings at the tIme of its intervention only and within the limits of Client's instructions, if any The 
Company's sole responsibifity ;s to its Client and this document does not exonerate parties to 8 transaction from exercismg all their rights and obligations under the transaction documents. Any 
unauthorized afteration, forgery or falsification of the content or appearance 01 this document is unlawful and offenders may be prosecuted to the fullest extent oltha law 
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October 14,2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

CS-30 
Sep 25,2014 
Sep 25,2014 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1426286-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 157 mg/L SM2340-B 
Anions 3.09 meq/L SM1030E 
Balance 2.14 % SM1030E 
Cations 3.23 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 147 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 147 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 190 mg/L SM2540-C 
Total Suspended Solids 26 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 3 mg/L EPA 300.0 
Sulfate, S04 4 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 50.82 mg/L EPA 200.7 
Iron, Fe - Total 0.09 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 7.32 mg/L EPA 200.7 
Manganese, Mn - Total 0.010 mg/L EPA 200.7 
Potassium, K - Dissolved 0.59 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-30 
JA 
1040 
1555 
21 
8.44 pH 
445.7 GPM 
304 umhos/cm 
5.8 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-10-07 12:20:47 
0 2014-10-07 12:20:47 
-10 2014-10-07 12:20:47 
0 2014-10-07 12:20:47 
5 2014-10-01 12:30:00 
5 2014-10-01 12:30:00 
5 2014-10-01 12:30:00 
30 2014-09-29 14:55:00 
5 2014-09-29 14:55:00 
0.05 2014-09-27 01:25:00 
1 2014-09-27 01:25:00 
1 2014-09-27 01:25:00 
0.05 2014-10-01 05:30:00 

0.03 2014-09-30 18:28:00 
0.05 2014-10-02 17:25:00 
0.01 2014-09-30 18:28:00 
0.002 2014-10-02 17:25:00 
0.14 2014-09-30 18:28:00 

\&,~.~~- l\~-.~-··" 
J • 

Li.\b ~~lp<.!n·i$or 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (SocII!te Gimerale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http/lwwwsgs.comAerms_snd_conditfonshlm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of thiS document IS advised that information contained hereon renects the Company's findings at the time o( its intervention only and within the limits of Chent's instructions, if any The 
Company's sole responsibility ;s to its Client and this document does not exonerate parties to a transaction from exercising atl their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsificatIon of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuNest edent of the law 



October 14, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-30 

Date Sampled: Sep 25, 2014 
Date Received: Sep 25,2014 
Product Description: WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 

Time Sampled: 

Time Received: 

Mine: 

Field - pH: 

Field - Flow: 

Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1426286-002 

METHOD 

1.75 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 

CS-30 

JA 

1040 

1555 

21 

8.44 pH 

445.7 GPM 

304 umhos/cm 

5.8 Deg. C 

REPORTING 
LIMIT 

Page 2 of2 

ANALYZED 
TIME ANALYST 

0.09 2014-09-30 18:28:00 AL 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at httpllwwwsgs,comlTerms_and_conditions htm. Attention ;s drawn to the limitation of liability 
indemnification and jurisdidion issues defined therein. 

Any holder of this document ;s advised that information contained hereon renects the Company's findings at the time of its intervention only and within the limits of Chent's instructions, jf any The 
Company's sale responsibility ;s to its Client and this document does not exonerate parties to a transaction (rom exercising atl their rights and obligations under the transaction documents. Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document Is unlawful and offenders may be prosecuted to the fuNest extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

CS-30 
Nov 12, 2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782·1427014·005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 149 mg/L SM2340-B 
Anions 2.85 meq/L SM1030E 
Balance 3.53 % SM1030E 
Cations 3.06 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 134 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 134 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 180 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 0.81 mg/L EPA 300.0 
Chloride, CI 3 mg/L EPA 300.0 
Sulfate, S04 4 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 49.32 mg/L EPA 200.7 
Iron, Fe - Total 0.06 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 6.27 mg/L EPA 200.7 
Manganese, Mn - Total 0.008 mg/L EPA 200.7 
Potassium, K - Dissolved 0.53 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-30 
J.A. 
1245 
1330 
21 
8.67pH 
0.6 GPM 
309 umhos/cm 
501.4 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

1 2014-12-05 
0 2014-12-05 
-10 2014-12-05 
0 2014-12-05 
5 2014-11-18 
5 2014-11-18 
5 2014-11-18 
30 2014-11-18 
5 2014-11-18 
0.05 2014-11-20 
1 2014-11-20 
1 2014-11-20 
0.05 2014-12-01 

0.03 2014-11-19 
0.05 2014-11-20 
0.01 2014-11-19 
0.002 2014-11-20 
0.14 2014-11-19 

'\ ~ \0'---"'- ~ ~A--~-" 
Lnb !Sl.lpcn.' i:;u[' 

Domenic Ibanez 
Lab Supervisor 

TIME 

13:30:00 
13:30:00 
13:30:00 
13:30:00 
11:30:00 
11:30:00 
11:30:00 
13:00:00 
13:00:00 
02:06:00 
02:06:00 
02:06:00 
06:30:00 

16:15:00 
15:15:00 
16:15:00 
15:15:00 
16:15:00 

-'. 
1 

ANALYST 

01 
01 
DI 
01 
HF 
HF 
HF 
AL 
AL 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (SocIete Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Servi~ accessible lit http/AwAvsgs.comAerms_snd_conditionshlm AttentIon IS drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of this document ;s advised that Infotmation contained hereon renec1s the Company's findings at the time of its intervention only and within the limits of CHent's instructions, If any The 
Company's sofe responsibifity Is to its Client and this doclJment does not exonerate parfie3 to 8 transaction from exercising all their n·ghts and obligations under the transaction doclJments Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document Is unlawful and offenders may be proseclJted to the flJNes' extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

CS-30 
Nov 12, 2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1427014-005 

1.53 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
CS-30 

JA 
1245 
1330 

21 
8.67pH 
0.6 GPM 
309 umhos/cm 
501.4 Deg. C 

Page 2 of2 

ANALYZED REPORTING 
LIMIT DATE TIME ANALYST 

0.09 2014-11-19 16:15:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www sgs.com/minerals 

Member of the SGS Group (Societe Generale de Survell1ance) 

This document is issu!d by the Company under its General Conditions of SetVi~ accessible at httpIAvwwsgscomAerms_and_condillonshlm Attent/on ;s drawn to the Hmilation of liability 
indemnification and jurisdiction issues denned the~jn 

Any holder of this document ;s advised that Information contained hereon reneds the Company's findings at the t,me o( its mtervention only and within the limits o( Cl,ent's instructions, if any The 
Company's sol~ responsibility is to its Client and this document does not exonerate parties to a transactIOn from exercIsing all their rights and obligatIons under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of Ihis document is unlawful and offenders may be prosecuted 10 the fuNeste1:fent of the law 



June 24,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-30 
Date Sampled: Jun 6,2015 
Date Received: Jun 8,2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1529535-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 177 mg/L SM2340-B 
Anions 3.44 meq/L SM1030E 
Balance 2.80 % SM1030E 
Cations 3.63 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 161 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 161 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 228 mg/L SM2540-C 
Total Suspended Solids 6 mg/L SM2540-0 
Nitrate + Nitrite as Nitrogen 2.27 mg/L EPA 300.0 
Chloride, CI 4 mg/L EPA 300.0 
Sulfate, S04 4 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 57.52 mg/L EPA 200.7 
Iron, Fe - Total 0.09 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 8.09 mg/L EPA 200.7 
Manganese, Mn - Total 0.015 mg/L EPA 200.7 
Potassium, K - Dissolved 0.32 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-30 
J.A. 
0910 
1555 
21 
8.69 pH 
3653.0 GPM 
342 umhos/cm 
5.0 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

1 2015-06-23 
0 2015-06-23 
-10 2015-06-23 
0 2015-06-23 
5 2015-06-10 
5 2015-06-10 
5 2015-06-10 
30 2015-06-10 
5 2015-06-10 
0.05 2015-06-18 
1 2015-06-17 
1 2015-06-17 
0.05 2015-06-10 

0.03 2015-06-16 
0.05 2015-06-10 
0.01 2015-06-16 
0.002 2015-06-10 
0.14 2015-06-16 

Domenic Ibanez 
Lab Supervisor 

TIME 

14:00:00 
14:00:00 
14:00:00 
14:00:00 
13:59:00 
13:59:00 
13:59:00 
11:20:00 
11:20:00 
23:54:00 
01:18:00 
01 :18:00 
08:00:00 

03:38:00 
17:53:00 
03:38:00 
17:53:00 
03:38:00 

ANALYST 

01 
01 
01 
01 
HF 
HF 
HF 
HF 
HF 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs com/minerals 

Member of the SGS Group (SoCiete Generale de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at http://wwwsgscomAerms_snd_conditions.htm Attention ;s drawn to the limitation of liabifity 
indemnification and jurisdiction issues defined therein 

Any holder of this document ;s advised that information Cflntained hereon renects the Company's findings at the time of its intervention only and within the Umlts of Client's instructions, if any. The 
Company's sole responsibility Is to its Client and this document does not exonerate parties to 8 transaction from exerci5ing all their rights and obligations under the transaction documents. Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document ;s unlawful and Dffenders may be prosecuted 10 the ful/est ext~nt or the law 



June 24,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-30 
Date Sampled: Jun 6, 2015 
Date Received: Jun 8, 2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 

Sample Taken By: 
Time Sampled: 
Time Received: 

Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1529535-002 

2.08 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
CS-30 
J.A. 

0910 
1555 

21 

8.69 pH 
3653.0 GPM 
342 umhos/cm 
5.0 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2015-06-16 03:38:00 HF 

.. ~A~-.----- .. 

.. i 
Lnl.~ SlIpcl-,,"isor 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions o( Service accessible at http/lvvwwsgs.comAerms_and_condilionshlm Attention IS drawn to the limitation of liabiUty 
indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised that Information contained hereon reneds the Company's findings at the time of its intervention only and withm the limits of ClIent 5 instructions, if any The 
Company's sole responsibility is to its Client lind this document does not exonerate parties to II transaction from exercIsing a/l their nghts and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document ;s unlawful and offenders may be prosecuted to the fullest extent of the law 



October 02, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-30 
Date Sampled: Sep 15, 2015 
Date Received: Sep 15, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1530675-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 150 mg/L SM2340-B 
Acidity <5 mg/L 01067 
Anions 3.01 meq/L SM1030E 
Balance 1.41 % SM1030E 
Cations 3.10 meq/l SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 142 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 142 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 164 mg/L SM2540-C 
Total Suspended Solids <5 mg/l SM2540-D 
Nitrate + Nitrite as Nitrogen 0.62 mg/L EPA 300.0 
Chloride, CI 3 mg/L EPA 300.0 
Sulfate, S04 4 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Boron, B - Dissolved 0.01 mg/L EPA 200.7 
Barium, Ba - Dissolved 0.062 mg/L EPA 200.7 
Calcium, Ca - Dissolved 48.80 mg/L EPA 200.7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-30 
JA 
0830 
1540 
21 
8.68 pH 
531.4 GPM 
308 umhos/cm 
6.2 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

2015-10-01 
5 2015-09-15 
0 2015-10-01 
-10 2015-10-01 
0 2015-10-01 
5 2015-09-21 
5 2015-09-21 
5 2015-09-21 
30 2015-09-17 
5 2015-09-17 
0.05 2015-09-16 
1 2015-09-16 
1 2015-09-16 
0.05 2015-09-21 

0.01 2015-09-17 
0.002 2015-09-17 
0.03 2015-09-17 
0.01 2015-09-17 

.~A-
J 

1.,<11."1 Supcrvis,'[' 

Oomenic Ibanez 
Lab Supervisor 

TIME 

16:57:13 
16:00:00 
16:57:13 
16:57:13 
16:57:13 
17:56:00 
17:56:00 
17:56:00 
16:00:00 
16:00:00 
15:47:00 
15:47:00 
15:47:00 
07:00:00 

11:25:00 
11:25:00 
11 :25:00 
11:25:00 

ANALYST 

01 
HF 
01 
01 
01 
MS 
MS 
MS 
HF 
HF 
01 
01 
01 
HF 

HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.comfminerals 

Member of the SGS Group (Societe G~nerale de Surveillance) 

This document is issued by th~ Company under its Genef8/ Conditions of Service accessible at http://www5gscomAerms_8nd_conditionshlm. Attention is drawn to the limitation of liability 
Indemnification and jurisdiction issues defined therein. 

Any holder of this document ;s advised that information contained hereon reffects the Company's findings at the time of its intervention only and within the Hmits o( CHent's instructions, if any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exerrising all their rights and obligations under the transaction documents Any 
unauthorized alteration. foff}ery or falsification o( the content or appearance of this document ;$ unlawful and offenders may be prosecuted to the fuHest extent of the law 



October 02, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-30 
Date Sampled: Sep 15, 2015 
Date Received: Sep 15, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY lep (continued) 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 

RESULT UNIT 

<0.05 mg/L 
0.08 mg/L 

<0.01 mg/l 
6.84 mg/L 

0.007 mg/L 
0.009 mg/L 

1.31 mg/L 
1.48 mg/L 

Minerals Services Division 

782-1530675-002 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of 2 

Skyline Mine 
CS-30 
J.A. 
0830 
1540 
21 
8.68 pH 
531.4 GPM 
308 umhos/cm 
6.2 Deg. C 

REPORTING 
LIMIT DATE 

0.05 2015-09-18 
0.03 2015-09-17 
0.01 2015-09-17 
0.01 2015-09-17 
0.002 2015-09-18 
0.002 2015-09-17 
0.14 2015-09-17 
0.09 2015-09-22 

Domenic Ibanez 
Lab Supervisor 

ANALYZED 
TIME 

11 :10:00 
11 :25:00 
11 :25:00 
11 :25:00 
11:10:00 
11:25:00 
11 :25:00 
11 :10:00 

ANALYST 

HF 
HF 
HF 
HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member 01 the SGS Group (Saci~te Gemirale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at httpliWwWsgs,comAerms_and_conditions,hlm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction Issues defined therein. 

Any ~ of this document ;s advised thai information contained hereon ~nec1s the Company's findings at the lime of its int~nt;on only anel within the limits of Client's instructions, if any The 
Company's soJe responsibility is to its Client and this document does not exonerate parties to a transsct;on Irom exercising aN their rights and obHgations under the transaction documents. Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuKest extent of the law 



Lease UTU - 77114 

Baseline Water Quality 
Data of Proposed 
Additional Water 
Monitoring Sites 

-Lab Data-

Site: CS - 29 





October 14,2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-29 
Date Sampled: Sep 25,2014 
Date Received: Sep 25,2014 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1426286-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 136 mg/L SM2340-B 
Anions 2.75 meq/L SM1030E 
Balance 2.18 % SM1030E 
Cations 2.87 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 123 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 123 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 155 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 6 mg/L EPA 300.0 
Sulfate, S04 6 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 44.12 mg/L EPA 200.7 
Iron, Fe - Total 0.39 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 6.21 mg/L EPA 200.7 
Manganese, Mn - Total 0.029 mg/L EPA 200.7 
Potassium, K - Dissolved 0.68 mg/L EPA 200.7 

Minerals Services Division 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

Page 1 of2 

Skyline Mine 
CS-29 
JA 
1110 
1555 
21 
7.72 pH 
136.3 GPM 
280 umhos/cm 
8.3 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME ANALYST 

1 2014-10-07 12:20:47 AL 
0 2014-10-07 12:20:47 AL 
-10 2014-10-07 12:20:47 AL 
0 2014-10-07 12:20:47 AL 
5 2014-10-01 12:30:00 AL 
5 2014-10-01 12:30:00 AL 
5 2014-10-01 12:30:00 AL 
30 2014-09-29 14:55:00 AL 
5 2014-09-29 14:55:00 AL 
0.05 2014-09-27 01:25:00 AL 
1 2014-09-27 01:25:00 AL 
1 2014-09-27 01:25:00 AL 
0.05 2014-10-01 05:30:00 AL 

0.03 2014-09-30 18:28:00 AL 
0.05 2014-10-02 17:25:00 AL 
0.01 2014-09-30 18:28:00 AL 
0.002 2014-10-02 17:25:00 AL 
0.14 2014-09-30 18:28:00 AL 

\'\, ~ 
~~t,--~ 

. 
'--. j o' ''''"-"'-- ' '-'-. 

Lnt ... !'j1.IPCI-... ·isor 

Domenic Ibanez 
Lab Supervisor 

f (435)-653-2436 WWW.sgs.comlminerals 

Member of the SGS Group (Societe Generate de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http/lwwwsgs.comAerms_and_conditions,htm. Attention is drawn to the limitation of liability. 
indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon renects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sale responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



October 14, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-29 
Date Sampled: Sep 25,2014 
Date Received: Sep 25,2014 
Product Description: WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1426286-003 

METHOD 

3.26 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
CS-29 
JA 

1110 
1555 
21 

7.72 pH 
136.3 GPM 
280 umhos/cm 

8.3 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2014-09-30 18:28:00 AL 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www sgs.comlminerals 

Member of the SGS Group (Societe Generale de Surveil1ance) 

This document is issued by the Company under its General Conditions of Service accessible at httpllwwwsgs comAerms_and_conditions.hlm Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon renects the Company's findings at the time of its intervention only and wUhm the I,mits of Chent's instructions, if any The 
Company's sole responsibifity is to its Client and this document does not exonerate parties to a transaction from exercising all their nghts and obligations under the transaction documents Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

CS-29 
Nov 12, 2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782·1427014·006 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 140 mg/L SM2340-B 
Anions 2.88 meq/L SM1030E 
Balance 1.50 % SM1030E 
Cations 2.96 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 126 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 126 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 162 mg/L SM2540-C 
T alai Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 0.61 mg/L EPA 300.0 
Chloride, CI 6 mg/L EPA 300.0 
Sulfale, S04 9 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 45.94 mg/L EPA 200.7 
Iron, Fe -Total 0.12 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 6.16 mg/L EPA 200.7 
Manganese, Mn - Total 0.017 mg/L EPA 200.7 
Potassium, K - Dissolved 0.51 mg/L EPA 200.7 

Minerals Services Division 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

Page 1 of 2 

Skyline Mine 
CS-29 
J.A. 

1325 
1330 
21 
8.16pH 
103.5 GPM 
309 umhos/cm 
0.1 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
-10 2014-12-05 13:30:00 
0 2014-12-05 13:30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11:30:00 
5 2014-11-18 11:30:00 
30 2014-11-18 13:00:00 
5 2014-11-18 13:00:00 
0.05 2014-11-21 20:51:00 
1 2014-11-20 02:06:00 
1 2014-11-20 02:06:00 
0.05 2014-12-01 06:30:00 

0.03 2014-11-19 16:15:00 
0.05 2014-11-20 15:15:00 
0.01 2014-11-19 16:15:00 
0.002 2014-11-20 15:15:00 
0.14 2014-11-19 16:15:00 

t,\, ~ 

·\I;n."r .... _ -- ~A .. ---- ''''~~ 
L"I,) !jllpt!r'l.' igo[' 1 

Domenic Ibanez 
Lab Supervisor 

f (435)-653-2436 WWW.sgs.com/minerals 

ANALYST 

DI 
DI 
DI 
DI 
HF 
HF 
HF 
AL 
AL 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

Member of the 5GS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http/lwwwsgsconvferms_and_conditions,htm Attention ;s drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document is advised that information contained hereon renacts the Company's findings at the time of Its intervention only and within the limits of Client's instructions, If any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to 8 transactron from exerciSing all thelf nghts and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



December OB, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

CS-29 
Nov 12,2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample ID: 782-1427014-006 

METHOD 

3.47 mg/l EPA 200.7 

Minerals Services Division 

Skyline Mine 
CS-29 

J.A. 
1325 
1330 

21 
B.16pH 
103.5 GPM 

309 umhos/cm 
0.1 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2014-11-19 16:15:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Genl!rale de Surveillance) 

This document is issu~ by the Company under its GenertJl Conditions o( Service accessible at httpllw\Vw.sgs.corMerms_Bnd_conditions.htm AttenhOn ;s drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document is aclvised that information contained hereon reflects the Company's findings at the time of its intervention only and within the lImits of ellenrs instructions, if any The 
Company's sole responsibility ;$ to its Client and this document does not exonerate parties to 8 transaction from exen::ising a/l their rights and obligations under the tTiJnsaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document ;s unlawful and offenders may be prosecuted to the fullest extent of the law 



June 24,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-29 
Date Sampled: Jun 6,2015 
Date Received: Jun 8,2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample ID: 782-1529535-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 87 mg/L SM2340-B 
Anions 1.72 meq/L SM1030E 
Balance 4.03 % SM1030E 
Cations 1.86 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 78 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 78 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 144 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 2.25 mg/L EPA 300.0 
Chloride, CI 4 mglL EPA 300.0 
Sulfate, S04 3 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 26.58 mg/L EPA 200.7 
Iron, Fe - Total 0.37 mglL EPA 200.7 
Magnesium, Mg - Dissolved 5.02 mg/L EPA 200.7 
Manganese, Mn - Total 0.041 mg/L EPA 200.7 
Potassium, K - Dissolved 0.48 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-29 
J.A. 
0830 
1555 
21 
8.74 pH 
1032.60 GPM 
191 umhos/cm 
5.3 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2015-06-23 14:00:00 
0 2015-06-23 14:00:00 
-10 2015-06-23 14:00:00 
0 2015-06-23 14:00:00 
5 2015-06-10 13:59:00 
5 2015-06-10 13:59:00 
5 2015-06-10 13:59:00 
30 2015-06-10 11:20:00 
5 2015-06-10 11:20:00 
0.05 2015-06-18 23:54:00 
1 2015-06-17 01:18:00 
1 2015-06-17 01:18:00 
0.05 2015-06-10 08:00:00 

0.03 2015-06-16 03:38:00 
0.05 2015-06-10 17:53:00 
0.01 2015-06-16 03:38:00 
0.002 2015-06-10 17:53:00 
0.14 2015-06-16 03:38:00 

Ii:, l 
~A~- ~-.' .' .... . \ u,· .... · ... ·---, 
,J 

L"b S\IP<!I-"i:.;or 

Domenic Ibanez 
Lab Supervisor 

I 

ANALYST 

01 
01 
01 
01 
HF 
HF 
HF 
HF 
HF 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member af the SGS Group (Societe Genl!rale de Surveillance) 

This document ;s issued by the Company und~r its General Conditions of SalVia accessible at I1ttpl/wl.~sgscomAerms_lJnd_conditions .htm Attentian is drawn to Ihe limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of Ihis document is advised that information contained hereon reffects the Company's findings at the time of ils intervention only and within the limits of Client's Instructions, if any The 
Company's sole responsibility is to ts Client and this document does not exoneral& parties 10 II transaction h'om exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration, torg~ 0( falsification of the content or appearance of this document is unlawful and o"end~ may be prosecuted to the fullest extent of the law 



June 24,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-29 
Date Sampled: Jun 6,2015 
Date Received: Jun 8,2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 

Time Sampled: 
Time Received: 

Mine: 
Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1529535-001 

2.55 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
CS-29 

J.A. 
0830 
1555 
21 

8.74 pH 
1032.60 GPM 
191 umhos/cm 
5.3 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2015-06-16 03:38:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84526 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions o( Service accessible at http/Avwwsgs.comIferms_snd_conditions,htm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction Issues defined therein 

Any holder of this document is advised that information contained hereon renects the Company's findings at the time o( ifs intervention only and within the limits of Client 5 instructions, if any The 
Company's sole responsibility ;s to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



October 02, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-29 
Date Sampled: Sep 15, 2015 
Date Received: Sep 15, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1530675-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 127 mg/L SM2340-B 
Acidity <5 mg/L D1067 
Anions 2.60 meq/L SM1030E 
Balance 1.13 % SM1030E 
Cations 2.66 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 119 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 119 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 141 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 0.20 mg/L EPA 300.0 
Chloride, CI 4 mg/L EPA 300.0 
Sulfate, S04 5 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Boron, B - Dissolved 0.02 mg/L EPA 200.7 
Barium, Ba - Dissolved 0.061 mg/L EPA 200.7 
Calcium, Ca - Dissolved 40.96 mg/L EPA 200.7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

Skyline Mine 
CS-29 
J.A. 
0915 
1540 
21 
8.23 pH 
91.0 GPM 
267 umhos/cm 
7.6 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

2015-10-01 
5 2015-09-15 
0 2015-10-01 
-10 2015-10-01 
0 2015-10-01 
5 2015-09-21 
5 2015-09-21 
5 2015-09-21 
30 2015-09-17 
5 2015-09-17 
0.05 2015-09-16 
1 2015-09-16 
1 2015-09-16 
0.05 2015-09-21 

0.01 2015-09-17 
0.002 2015-09-17 
0.03 2015-09-17 
0.01 2015-09-17 

I..._=, fi \ 
, IJ'\ ....,~· - J :'\'-'--

L.,b ~lln<!n.·i:.;ur 

Domenic Ibanez 
Lab Supervisor 

TIME 

16:57:13 
16:00:00 
16:57:13 
16:57:13 
16:57:13 
17:56:00 
17:56:00 
17:56:00 
16:00:00 
16:00:00 
15:47:00 
15:47:00 
15:47:00 
07:00:00 

11:25:00 
11:25:00 
11 :25:00 
11:25:00 

ANALYST 

DI 
HF 
DI 
DI 
DI 
MS 
MS 
MS 
HF 
HF 
DI 
DI 
DI 
HF 

HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe General!! de Surveillance) 

Th/5 document Is issued by the Company under its General Conditions of SeNice accessible at http://wwwsgs.convTerms_and_COflditionshtm, Attention is drawn to the limitation of liabitdy 
indemnification and jurisdiction issues defined therein. 

Any hold~ of this document is advised that information contained hereon reneds the Company's findings at the time of its intelVention only and within thtt limits of Client s instructions if any The 
Company's sole responsnJ ility Is to its Client and this document does not exonerate parties to a transaction from exemsing all their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the cont~nt or appearance of this document is unlawful and offenders may be prosecuted to the fuHest extent of the law 



October 02, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-29 
Date Sampled: Sep 15, 2015 
Date Received: Sep 15, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 

RESULT UNIT 

0.16 mg/L 
0.07 mg/L 

<0.01 mg/L 
6.04 mg/L 

0.020 mg/L 
0.018 mg/L 

1.10 mg/L 
2.04 mg/L 

Minerals Services Division 

782-1530675-003 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of 2 

Skyline Mine 
CS-29 
J.A. 
0915 
1540 
21 
8.23 pH 
91.0 GPM 
267 umhos/cm 
7.6 Deg. C 

REPORTING 
LIMIT DATE 

0.05 2015-09-18 
0.03 2015-09-17 
0.01 2015-09-17 
0.01 2015-09-17 
0.002 2015-09-18 
0.002 2015-09-17 
0.14 2015-09-17 
0.09 2015-09-22 

Domenic Ibanez 
Lab Supervisor 

ANALYZED 
TIME 

11:10:00 
11:25:00 
11:25:00 
11:25:00 
11:10:00 
11:25:00 
11:25:00 
11:10:00 

ANALYST 

HF 
HF 
HF 
HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (SOCiete Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at httpllwwwsgs.comAerms_snd_conditions.htm. Attention is drawn to the limitation o( liability, 
indemnification and jurisdiction issues defined therein. 

Any holder of this document ;s advised that information contained hereon ren~s the Company's findings at the time o( ifs mtervention only and WIthin the limits of Client's instructions, if any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising atl their rights and obligations under the transaction documents. Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuNest extent of the law 
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October 14, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-28 
Date Sampled: Sep 25, 2014 
Date Received: Sep 25,2014 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 

Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

Hardness, mg equivalent CaC03/L 
Anions 
Balance 
Cations 
Alkalinity, mg CaC03/L (pH 4.5) 
Bicarbonate Alkalinity as CaC03 
Carbonate Alkalinity as CaC03 
Total Dissolved Solids 
Total Suspended Solids 
Nitrate + Nitrite as Nitrogen 
Chloride, CI 
Sulfate, S04 
Phosphorus, Total 

METALS BY ICP 
Calcium, Ca - Dissolved 
Iron, Fe - Total 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Potassium, K - Dissolved 

SGS Minerals Sample 10: 782-1426286-004 

185 mg/L 
3.65 meq/L 
1.95 % 
3.79 meq/L 
174 mg/L 
174 mg/L 

<5 mg/L 
207 mg/L 
<5 mg/L 

<0.05 mg/L 
1 mg/L 
7 mg/L 

<0.05 mg/L 

60.71 mg/L 
0.14 mg/L 
8.12 mg/L 

0.010 mg/L 
0.77 mg/L 

Minerals Services Division 

SM2340-B 
SM1030E 
SM1030E 
SM1030E 
SM2320-B 
SM2320-B 
SM2320-B 
SM2540-C 
SM2540-D 
EPA 300.0 
EPA 300.0 
EPA 300.0 
SM4500-P E 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 1 of 2 

Skyline Mine 
CS-28 
JA 

1230 
1555 

21 

8.56 pH 
133.3 GPM 
329 umhos/cm 
6.7 Deg. C 

ANALYZED REPORTING 
LIMIT TIME ANALYST 

1 
o 
-10 
o 
5 
5 
5 
30 
5 
0.05 
1 
1 
0.05 

0.03 
0.05 
0.01 
0.002 
0.14 

2014-10-07 
2014-10-07 
2014-10-07 
2014-10-07 
2014-10-01 
2014-10-01 
2014-10-01 
2014-09-29 
2014-09-29 
2014-09-27 
2014-09-27 
2014-09-27 
2014-10-01 

2014-09-30 
2014-10-02 
2014-09-30 
2014-10-02 
2014-09-30 

Domenic Ibanez 
Lab Supervisor 

12:20:47 
12:20:47 
12:20:47 
12:20:47 
12:30:00 
12:30:00 
12:30:00 
14:55:00 
14:55:00 
01:25:00 
01:25:00 
01:25:00 
05:30:00 

18:28:00 
17:25:00 
18:28:00 
17:25:00 
18:28:00 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at http'/lwwwsgs,comAenns_snd_conditions,hlm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document is advised that information contained hereon renects the Company's findings al the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising aI/ their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest eKtent of the law 



October 14,2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-28 
Date Sampled: Sep 25,2014 
Date Received: Sep 25, 2014 
Product Description: WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1426286-004 

1.77 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
CS-28 

JA 
1230 
1555 

21 

8.56 pH 
133.3 GPM 
329 umhos/cm 
6.7 Oeg . C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2014-09-30 18:28:00 AL 

~\~,~,~~~ ~~\.~--~ ". ' . 
... ,,1.) ~\.Ip<!rvis\)r 1 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (SOCIete Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http:lmww.sgs.comAerms_Bnd_conditionshlm Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of this document ;s advised that information contained hereon renects the Company's findings at the time of its intervention only and within the limits of Client's instructions, If any The 
Company's sale responsibility is to its Client and this document does not exonerate parties to e transaction from exercising all their ngllts and obligations under the transaction documents Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuHest extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-28 

Date Sampled : Nov 12, 2014 

Date Received: Nov 17, 2014 

Product Description: WATER 

Analysis Report 

Sample ID By: 

Sample Taken At: 

Sample Taken By: 

Time Sampled: 

Time Received: 

Mine: 

Field - pH: 

Field - Flow: 

Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1427014-009 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 177 mg/L SM2340-B 
Anions 3.47 meq/L SM1030E 
Balance 2.12 % SM1030E 
Cations 3.62 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 163 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 163 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 196 mg/L SM2540-C 
Total Suspended Solids 6 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 8 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 58.73 mg/L EPA 200.7 
Iron, Fe - Total 0.14 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 7.26 mg/L EPA 200.7 
Manganese, Mn - Total 0.016 mg/L EPA 200.7 
Potassium, K - Dissolved 0.58 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 

CS-28 

J.A. 

1540 

1330 

21 

8.53pH 

100.30 GPM 

360 umhos/cm 

-0.7 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

1 2014-12-05 
0 2014-12-05 
-10 2014-12-05 
0 2014-12-05 
5 2014-11-18 
5 2014-11-18 
5 2014-11-18 
30 2014-11-18 
5 2014-11-18 
0.05 2014-11-21 
1 2014-11-20 
1 2014-11-20 
0.05 2014-12-01 

0.03 2014-11-19 
0.05 2014-12-05 
0.01 2014-11-19 
0.002 2014-12-05 
0.14 2014-11-19 

Domenic Ibanez 
Lab Supervisor 

TIME 

13:30:00 
13:30:00 
13:30:00 
13:30:00 
11:30:00 
11:30:00 
11:30:00 
13:00:00 
13:00:00 
20:51:00 
02:06:00 
02:06:00 
06:30:00 

16:15:00 
08:41:27 
16:15:00 
08:41:27 
16:15:00 

ANALYST 

01 
01 
01 
01 
HF 
HF 
HF 
AL 
AL 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of SeNice accessible at htfp/l\w/wsgscomAerms_snd_condttiCH1S.hlm Attention Is drawn 10 the imitation 01 liability 
indemnification and Jurisd;ction issues defined therein 

Any holder of this document is advised that information a:mtain~ herMln renects the Company's findings at the time of its Intervention only and within the limits of CHent's Instructions, if any The 
Company's sofe msponsibifity is to its Cfient and this document does not exonerate parties to a transaction from t!xerdsing sit their rights and obfigations under the transaction documents Any 
unauthorized alteration, forgery or falsification of/he content or appearance o( this document is unlawful and offendMS may be prosecuted to the fuHest extent of the law 



December 08, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

CS-28 
Nov 12, 2014 
Nov 17, 2014 
WATER 

Analysis Report 

Sample ID By: 

Sample Taken At: 

Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 

Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample ID: 782-1427014-009 

1.70 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
CS-28 

J.A. 
1540 
1330 
21 

8.53pH 
100.30 GPM 

360 umhos/cm 
-0.7 Deg. C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0,09 2014-11-19 16:15:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc, 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillanc.e) 

This document is issued by the Company under its Genefill Conditions of Service accessible at hnp/JMvw sgs.comAerms_snd_conditions,htm Attention i:J drawn to the limitation 01 liability 
indemnification and jurisdiction issues defined therein 

Any holder o( this document ;5 advised that information contained he~n renecis the Company's 6ndings at the time of its intervention only ilnd within the limits of Client s instructions, if any. The 
Company'.s .sale re.sponsibiJity ;.s to it.s Client and thi.s document does not exonerate parties to II transaction from exen::i.sing all their rights and obligations under the transactIOn documents. Any 
unauthorized alteration, forgery or falsification of the content or appearance of th;.s document ;s unlawful and offenders may be prosecuted to the funes! extent of the law 



June 24, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-28 
Date Sampled: Jun 6,2015 
Date Received: Jun 8,2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782·1529535·004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 156 mg/L SM2340-B 
Anions 3.03 meq/L SM1030E 
Balance 2.59 % SM1030E 
Cations 3.19 meq/L SM1030E 
Alkalinity, mg CaC031L (pH 4.5) 147 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 147 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 194 mg/L SM2540-C 
Total Suspended Solids 11 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 2.08 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 3 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY lep 
Calcium, Ca - Dissolved 52.85 mg/L EPA 200.7 
Iron, Fe - Total 0.14 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 5.78 mg/L EPA 200.7 
Manganese, Mn - Total 0.014 mg/L EPA 200.7 
Potassium, K - Dissolved 0.53 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-28 
J.A. 
1030 
1555 
21 
8.71 pH 
1349.8 GPM 
312 umhos/cm 
7.4 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2015-06-23 14:00:00 
0 2015-06-23 14:00:00 
-10 2015-06-23 14:00:00 
0 2015-06-23 14:00:00 
5 2015-06-10 13:59:00 
5 2015-06-10 13:59:00 
5 2015-06-10 13:59:00 
30 2015-06-10 11:20:00 
5 2015-06-10 11:20:00 
0.05 2015-06-18 23:54:00 
1 2015-06-17 01 :18:00 
1 2015-06-17 01:18:00 
0.05 2015-06-10 08:00:00 

0.03 2015-06-16 03:38:00 
0.05 2015-06-10 17:53:00 
0.01 2015-06-16 03:38:00 
0.002 2015-06-10 17:53:00 
0.14 2015-06-16 03:38:00 

~-t--~-
J 

L"b supcl-viso[' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

01 
01 
01 
01 
HF 
HF 
HF 
HF 
HF 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member af the SGS Group (Socieh! Generale de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at httpllwvtwsgs.comlferms_and_conditionshtm. Attention is drawn to the limitation o( liability 
indemnification and jurisdiction issues defined therein. 

Any holder of this document Is advised that Information contained hereon renec1s the Company's findings at the time of its intervention only and within the Hmits of CHent's instructions, if any The 
Company's sole responsibility is to its Client lind this document does not exonerate parties to a transaction from exercising a/l their n'ghls and obligations under the transaction documents Any 
unauthorized atteratlon forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuNest extent of the law 



June 24,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-28 
Date Sampled: Jun 6,2015 
Date Received: Jun 8,2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 

Time Sampled: 
Time Received: 
Mine: 

Field - pH: 

Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1529535-004 

1.50 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 
CS-28 

J.A. 

1030 
1555 

21 

8.71 pH 
1349.8 GPM 

312 umhos/cm 
7.4 Deg. C 

REPORTING 
LIMIT 

Page 2 of2 

ANALYZED 
TIME ANALYST 

0.09 2015-06-16 03:38:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member or the SGS Group (Societe Generale de Surveillance) 

This document ;s ;ssu~ by the Company under its General Conditions of Service accessible at hftp'lAvww.sgs.corMerms_and_conditions,hfm Attention is drawn to the limitation of liability 
indemnification and jurisdiction Issues defined therein 

Any holder of this document ;s advised that information contained hereon renacts the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
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September 22,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-28 
Date Sampled: Sep 9, 2015 
Date Received: Sep 9,2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 

RESULT UNIT 

0.15 mg/L 
<0.03 mg/L 
<0.01 mg/L 
7.69 mg/L 

0.012 mg/L 
0.009 mg/L 
0.73 mg/L 
1.52 mg/L 

Minerals Services Division 

782-1530615-001 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of 2 

Skyline Mine 
CS-28 
JA 
1240 
1550 
21 
8.47 pH 
107.0 GPM 
322 umhos/cm 
7.6 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.05 2015-09-15 12:30:00 
0.03 2015-09-10 20:33:00 
0.01 2015-09-10 20:33:00 
0.01 2015-09-10 20:33:00 
0.002 2015-09-15 12:30:00 
0.002 2015-09-10 20:33:00 
0.14 2015-09-10 20:33:00 
0.09 2015-09-10 20:33:00 

~ (1\ 
Il\ "",.~-.- ] - - ~ 

L,,1.~ Supervisor 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

HF 
HF 
HF 
HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the 5GS Group (Societe Gen~ra'e de Surveillance) 

This document is issued by the Company under its General Condffions o( Service acceS5ible at htlp'//www sgs.comAerms_and_conditions.htm. Attention is drawn to the IimltaIKJn 01 liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document is advised that information contained hereon renects the Company's findings at the time of its intervention only and mthin Ihe limits of Client's instructions, jf any The 
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September 22,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-28 
Date Sampled: Sep 9,2015 
Date Received: Sep 9,2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1530615-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 179 mg/L SM2340-B 
Acidity <5 mg/L Dl067 
Anions 3.59 meq/L SM1030E 
Balance 1.08 % SM1030E 
Cations 3.67 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 171 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 171 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 206 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 0.50 mg/L EPA 300.0 
Chloride, CI 1 mg/L EPA 300.0 
Sulfate, S04 7 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Boron, B - Dissolved <0.01 mg/L EPA 200.7 
Barium, Ba - Dissolved 0.046 mg/L EPA 200.7 
Calcium, Ca - Dissolved 59.09 mg/L EPA 200.7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 

Minerals Services Division 

Page1of2 

Skyline Mine 
CS-28 
JA 
1240 
1550 
21 
8.47 pH 
107.0 GPM 
322 umhos/cm 
7.6 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

1 2015-09-14 
5 2015-09-15 
0 2015-09-14 
-10 2015-09-14 
0 2015-09-14 
5 2015-09-14 
5 2015-09-14 
5 2015-09-14 
30 2015-09-10 
5 2015-09-10 
0.05 2015-09-10 
1 2015-09-10 
1 2015-09-10 
0.05 2015-09-14 

0.01 2015-09-10 
0.002 2015-09-10 
0.03 2015-09-10 
0.01 2015-09-10 

Domenic Ibanez 
Lab Supervisor 

TIME 

11:40:00 
15:00:00 
11:40:00 
11:40:00 
11:40:00 
13:25:47 
13:25:47 
13:25:47 
14:00:00 
14:00:00 
19:52:00 
19:52:00 
19:52:00 
09:00:00 

20:33:00 
20:33:00 
20:33:00 
20:33:00 

ANALYST 

DI 
HF 
DI 
DI 
DI 
DI 
DI 
DI 
MS 
MS 
DI 
DI 
DI 
HF 

HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

ThIs document is issued by the Company under its General Conditions of Service accessible at httpY/wwwsgs,comAerms_and_conditions.htm Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of th,s document is advised that information contained hereon renects the Company's findings at the time o( its intervention only and Wlthm the I,m,ts o( Client s instructions, if any The 
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Lease UTU - 77114 

Baseline Water Quality 
Data of Proposed 
Additional Water 
Monitoring Sites 

-Lab Data-

Site: CS - 27 





October 14, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-27 
Date Sampled: Sep 25,2014 
Date Received: Sep 25,2014 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1426286-005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 170 mg/L SM2340-B 
Anions 3.38 meq/L SM1030E 
Balance 1.75 % SM1030E 
Cations 3.50 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 155 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 155 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 194 mg/L SM2540-C 
Total Suspended Solids 24 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 4 mg/L EPA 300.0 
Sulfate, S04 9 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 54.52 mg/L EPA 200.7 
Iron, Fe - Total 0.61 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 8.25 mg/L EPA 200.7 
Manganese, Mn - Total 0.062 mg/L EPA 200.7 
Potassium, K - Dissolved 0.81 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-27 
JA 
1330 
1555 
21 
8.42 pH 
9.9 GPM 
337 umhos/cm 
6.2 Deg. C 

REPORTING ANALYZED 
LIMIT DATE 

1 2014-10-07 
0 2014-10-07 
-10 2014-10-07 
0 2014-10-07 
5 2014-10-01 
5 2014-10-01 
5 2014-10-01 
30 2014-09-29 
5 2014-09-29 
0.05 2014-09-27 
1 2014-09-27 
1 2014-09-27 
0.05 2014-10-01 

0.03 2014-09-30 
0.05 2014-10-02 
0.01 2014-09-30 
0.002 2014-10-02 
0.14 2014-09-30 

Domenic Ibanez 
Lab Supervisor 

TIME 

12:20:47 
12:20:47 
12:20:47 
12:20:47 
12:30:00 
12:30:00 
12:30:00 
14:55:00 
14:55:00 
01:25:00 
01:25:00 
01:25:00 
05:30:00 

18:28:00 
17:25:00 
18:28:00 
17:25:00 
18:28:00 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http/Avwwsgs,ccmAenns_and_condiflonshtm Attention ;s drawn to the Hmitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder o( this document is advised that Information contained hereon renects the Company's findings at the time of its intervention only and within the Hmits of Client's instructions, if any The 
Company's sale responsibility is to its Client and this document does not exonerate parties to a transaction from exerr;;sing all their rights and obligations under the transaction documents Any 
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October 14, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-27 
Date Sampled: Sep 25, 2014 
Date Received: Sep 25, 2014 
Product Description: WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1426286-005 

1.75 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

Skyline Mine 
CS-27 

JA 
1330 

1555 
21 

8.42 pH 
9.9 GPM 
337 umhos/cm 

6.2 Deg. C 

ANALYZED REPORTING 
LIMIT DATE TIME ANALYST 

0.09 2014-09-30 18:28:00 AL 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SQS Group (Societe Generate de Surveinance) 

This document ;s issued by the Company under its General ConditIons of Service accessible at httpIAwiwsgs.comlferms_and_conditlons,htm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder o( this document Is advised that information contslned hereon (enects the Company s findings at the time of its intervention only and within the Hmits of Client's instructions, if any The 
Company's sole responsibility Is to ffs Cl,ent and this document does not exonerate partieS to • transaction from exercising all their rights and obfigations under the transaction documents Any 
unauthorized alleraoon, forgery or falsification of the content or appearance of this document Is unlawful and offenders may be prosecuted to the fullest extent of the law 



December 17, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

CS-27 
Dec 2,2014 
Dec 4,2014 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1427272-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 169 mg/L SM2340-8 
Anions 3.31 meq/L SM1030E 
Balance 2.65 % SM1030E 
Cations 3.49 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 150 mg/L SM2320-8 
Bicarbonate Alkalinity as CaC03 150 mg/L SM2320-8 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-8 
Total Dissolved Solids 210 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 0.78 mg/L EPA 300.0 
Chloride, CI 3 mg/L EPA 300.0 
Sulfate, S04 11 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 54.08 mg/L EPA 200.7 
Iron, Fe - Total 0.07 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 8.31 mg/L EPA 200.7 
Manganese. Mn - Total 0.010 mg/L EPA 200.7 
Potassium. K - Dissolved 0.94 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

Skyline Mine 
CS-27 
J.A. 
1010 
1550 
21 
8.61 pH 
30.5 GPM 
334 umhos/cm 
-0.4 Deg. C 

REPORTING 
LIMIT DATE 

1 2014-12-17 
0 2014-12-17 
-10 2014-12-17 
0 2014-12-17 
5 2014-12-16 
5 2014-12-16 
5 2014-12-16 
30 2014-12-08 
5 2014-12-08 
0.05 2014-12-12 
1 2014-12-12 
1 2014-12-12 
0.05 2014-12-17 

0.03 2014-12-10 
0.05 2014-12-12 
0.01 2014-12-10 

ANALYZED 
TIME 

14:09:28 
16:09:28 
16:09:28 
16:09:28 
07:00:00 
07:00:00 
07:00:00 
15:00:00 
15:00:00 
03:34:00 
03:34:00 
03:34:00 
06:00:00 

13:48:00 
18:36:00 
13:48:00 

0.002 2014-12-12 18:36:00 
0.14 2014-12-10 

'0. 
~ 

~-\-
\ 

\ 
_~i\'V"_ 

L'II."1 ~L.1nt.:'rvi!~ol· 

Domenic Ibanez 
Lab Supervisor 

13:48:00 

'. , ..... 

ANALYST 

01 
AL 
AL 
AL 
HF 
HF 
HF 
HF 
HF 
01 
01 
01 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surve Hance) 

This document is issued by the Company under its Genef2JI Conditions Qf Serv;ce accessible at http.llwww.sgscomltenns_and_conditions.htm. Attention ;s drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this document is adwsed that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration. forgery or falsification of the content or appearance of this documtlnl is unlawful and offendtus may be prosecuted to the fullest "xtent of the faw 



December 17, 2014 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: CS-27 
Date Sampled: Dec 2,2014 
Date Received: Dec 4,2014 
Product Description: WATER 

Analysis RepOit 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample ID: 782·1427272·001 

METHOD 

1.96 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

Skyline Mine 
CS-27 
J.A. 
1010 
1550 
21 
8.61 pH 
30.5 GPM 
334 umhos/cm 
-0.4 Deg. C 

ANALYZED REPORTING 
LIMIT TIME ANALYST 

0.09 2014-12-10 13:48:00 

\c,'v'~ }~-- ' 
I.tlb S ~lnl!rvi!~OI 

Domenic Ibanez 
Lab Supervisor 

HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the 5GS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http/AVW\v sgs comlterms_snd_conditions,hlm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of thiS document ;s advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any The 
Company's sole responsibility ;s to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be pros~uted to the fullest extent of the law 



July 14, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-27 
Date Sampled: Jun 15, 2015 
Date Received: Jun 16, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1529623-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 142 mg/L SM2340-B 
Anions 2.82 meq/L SM1030E 
Balance 1.52 % SM1030E 
Cations 2.91 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 120 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 120 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 180 mg/L SM2540-C 
Total Suspended Solids 9 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 12 mg/L EPA 300.0 
Sulfate, S04 4 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 45.58 mg/L EPA 200.7 
Iron, Fe - Total 0.14 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 6.80 mg/L EPA 200.7 
Manganese, Mn - Total 0.021 mg/L EPA 200.7 
Potassium, K - Dissolved 0.57 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-27 
G.G. 
1235 
1540 
21 
8.55 pH 
255.0 GPM 
278 umhos/cm 
14.2 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2015-07 -13 15:00:00 
0 2015-07-13 15:00:00 
-10 2015-07-13 15:00:00 
0 2015-07-13 15:00:00 
5 2015-06-25 08:50:00 
5 2015-06-25 08:50:00 
5 2015-06-25 08:50:00 
30 2015-06-19 12:00:00 
5 2015-06-18 15:30:00 
0.05 2015-06-17 20:27:00 
1 2015-06-17 20:27:00 
1 2015-06-17 20:27:00 
0.05 2015-06-23 08:45:00 

0.03 2015-06-19 23:50:00 
0.05 2015-06-24 19:03:00 
0.01 2015-06-19 23:50:00 
0.002 2015-06-24 19:03:00 
0.14 2015-06-19 23:50:00 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

DI 
DI 
DI 
DI 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member Qf the SGS GfOUp (SOdete Generale de Surveillilnce) 

This document is issued by the Company under its GMeral Conditions of Service accessible at http.llwww.sgs.comAerms_and_conditionshlm. Attention ;s drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder o( this document is seN/sed that information contained hereon reflects the Company's 5nmngs at the lime o( its inteNention only and within Ihe limffs of Client's instructions, if any. The 
Company's sole responsibility is 10 ;ts Client and this cfocument does not exonerate parties 10 8 transaction from exercising a/l their rights and obligations under the transaction documents. Any 
unauthorized alteration, forpery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



July 14, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-27 
Date Sampled: Jun 15,2015 
Date Received: Jun 16, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 

Sample Taken At: 
Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH: 
Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782-1529623-004 

1.44 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

Skyline Mine 
CS-27 

G.G. 

1235 
1540 
21 

8.55 pH 
255.0 GPM 
278 umhos/cm 

14.2 Deg. C 

ANALYZED REPORTING 
LIMIT TIME ANALYST 

0.09 2015-06-19 

''''. l 
\ --.. 

'. ; a'''¥V''\._ ~ t----
J 

I.,nb Sup~I-""iso[' 

Domenic Ibanez 
Lab Supervisor 

23:50:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions o( Service accessible at htfpJIwww.sgs.comAenns_and_conditions.htm. Attention ;s drawn to the limitation of liability, 
indemnification and jurisdiction issues defined therein. 

Any holder of this document ;s advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits o( Client's instructions, if any The 
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Analysis Report 

October 02,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

CS-27 
Sep 15, 2015 
Sep 15, 2015 
WATER 

Dissolved Metals Filtered at Lab. 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1530675-006 

TESTS 
METALS BY ICP (continued) 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.25 mg/L 
0.09 mg/L 

<0.01 mg/L 
8.78 mg/L 

0.025 mg/L 
0.020 mg/L 

1.56 mg/L 
2.08 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of 2 

Skyline Mine 
CS-27 
J.A. 

1030 
1540 
21 
8.47 pH 
27.0 GPM 
346 umhos/cm 
6.5 Deg. C 

REPORTING 
LIMIT DATE 

0.05 2015-09-18 
0.03 2015-09-17 
0.01 2015-09-17 
0.01 2015-09-17 
0.002 2015-09-18 
0.002 2015-09-17 
0.14 2015-09-17 
0.09 2015-09-22 

Domenic Ibanez 
Lab Supervisor 

ANALYZED 
TIME 

11:10:00 
11:25:00 
11:25:00 
11:25:00 
11:10:00 
11:25:00 
11:25:00 
11:10:00 

ANALYST 

HF 
HF 
HF 
HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http.llwwwsgs,comAerms_snd_conditions.hfm. Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein. 

Any holder of this document 15 advised that information contained hereon renects the Company's findings at the lime o( its intervention only and within the limits of Client's instructions, if any The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising aJl their rights and obligations under the transac:tion documents. Any 
unauthorized alteration. forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest edent of the law 



October 02,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-27 
Date Sampled: Sep 15, 2015 
Date Received: Sep 15, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab. 

SGS Minerals Sample 10: 782·1530675-006 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 161 mg/L SM2340-B 
Acidity <5 mg/L 01067 
Anions 3.30 meq/L SM1030E 
Balance 0.57 % SM1030E 
Cations 3.34 meq/L SM1030E 
Alkalinity, mg CaC031L (pH 4.5) 145 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 145 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 187 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-0 
Nitrate + Nitrite as Nitrogen 0.50 mg/L EPA 300.0 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 9 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Boron, B - Dissolved 0.02 mglL EPA 200.7 
Barium, Ba - Dissolved 0.041 mg/L EPA 200.7 
Calcium, Ca - Dissolved 49.80 mg/L EPA 200.7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-27 
J.A. 
1030 
1540 
21 
8.47 pH 
27.0 GPM 
346 umhos/cm 
6.5 Deg. C 

REPORTING ANALYZED 

':' 

LIMIT DATE TIME 

2015-10-01 16:57:13 
5 2015-09-15 16:00:00 
0 2015-10-01 16:57:13 
-10 2015-10-01 16:57:13 
0 2015-10-01 16:57:13 
5 2015-09-21 17:56:00 
5 2015-09-21 17:56:00 
5 2015-09-21 17:56:00 
30 2015-09-17 16:00:00 
5 2015-09-17 16:00:00 
0.05 2015-09-16 15:47:00 
1 2015-09-16 15:47:00 
1 2015-09-16 15:47:00 
0.05 2015-09-21 07:00:00 

0.01 2015-09-17 11 :25:00 
0.002 2015-09-17 11 :25:00 
0.03 2015-09-17 11 :25:00 
0.01 2015-09-17 11:25:00 

\..-
~G\.j..r'-_ ~A--· . .', 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

01 
HF 
01 
01 
01 
MS 
MS 
MS 
HF 
HF 
01 
01 
01 
HF 

HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the 5GS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service access;bfe at htfpl lwwwsgs.com,ferms_snd_conditions,hlm. Attention is drawn to the limitation of liability. 
indemnification and jurisdiction issues defined therein 

Any holder of this c/ocument ;s advised that information contained hereon renecis the Company's findings al the time of its intervention only and within the limits of Client's Instructions. if any The 
Company's safe responsibiUty is to its CUent and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized afferation. forgery or falsification of the content or appearance of this docvment is unlawful and offenders may be prosecuted to the fuNest extent of the law 



Lease UTU - 77114 

Baseline Water Quality 
Data of Proposed 
Additional Water 
Monitoring Sites 

-Lab Data-

Site: CS - 31 





September 15,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-31 
Date Sampled: Aug 28, 2015 
Date Received: Aug 28, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1530524-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 220 mg/L SM2340-B 
Acidity <5 mg/L D1067 
Anions 4.14 meq/L SM1030E 
Balance 5.06 % SM1030E 
Cations 4.58 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 188 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 188 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 265 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 6 mg/L EPA 300.0 
Sulfate, S04 10 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Boron, B - Dissolved 0.01 mg/L EPA 200.7 
Barium, Ba - Dissolved 0.057 mg/L EPA 200.7 
Calcium, Ca - Dissolved 65.63 mg/L EPA 200.7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-31 
JA 
1155 
1550 
21 
8.58 pH 
79.9 GPM 
423 umhos/cm 
8.6 Deg. C 

REPORTING 
LIMIT DATE 

2015-09-09 
5 2015-09-04 
0 2015-09-09 
-10 2015-09-09 
0 2015-09-09 
5 2015-09-08 
5 2015-09-08 
5 2015-09-08 
30 2015-09-01 
5 2015-09-01 
0.05 2015-09-03 
1 2015-09-03 
1 2015-09-03 
0.05 2015-09-14 

0.01 2015-09-09 
0.002 2015-09-09 
0.03 2015-09-09 
0.01 2015-09-09 

Domenic Ibanez 
Lab Supervisor 

ANALYZED 
TIME 

11:00:00 
13:00:00 
11:00:00 
11:00:00 
11:00:00 
09:25:33 
09:25:33 
09:25:33 
13:00:00 
13:00:00 
19:46:00 
19:46:00 
19:46:00 
09:00:00 

13:07:56 
13:07:56 
13:07:56 
13:07:56 

ANALY§T 

DI 
HF 
DI 
DI 
DI 
HF 
HF 
HF 
HF 
HF 
DI 
DI 
DI 
HF 

HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Socll!t. Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at http.lAvww.sgs.comAerms_snd_conditions.htm. AttentKJn is drawn to the limitation of liability. 
Indemnilfcation and jurisdiction issues defined therein. 

Any holder of this document Is advised that Information contained hereon reflects the Company's ffndlngs at the time of its inteNenhon only and within the Omits of Clients instructions, if any. The 
Company's sols responsibifity is to Its Client and this document does not exonerate parlIes to a transactkJn from exercising all their rights and obligations under the transaction documents. Any 
unauthorized afferation, forgery or falsification of the content Of appearance of this document is unlawful and ofrrlndMS may be pmsecuted to the fuNest erlent of the law 



September 15,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-31 
Date Sampled: Aug 28, 2015 
Date Received: Aug 28,2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 

RESULT UNIT 

0.09 mg/L 
<0.03 mg/L 
<0.01 mg/L 
13.55 mg/L 
0.014 mg/L 
0.011 mg/L 

0.92 mg/L 
3.76 mg/L 

Minerals Services Division 

782-1530524-002 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Skyline Mine 
CS-31 
JA 
1155 
1550 
21 
8.58 pH 
79.9 GPM 
423 umhos/cm 
8.6 Deg. C 

REPORTING 
LIMIT DATE 

0.05 2015-09-08 
0.03 2015-09-09 
0.01 2015-09-09 
0.01 2015-09-09 
0.002 2015-09-09 
0.002 2015-09-09 
0.14 2015-09-09 
0.09 2015-09-09 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

10:20:00 HF 
13:07:56 HF 
13:07:56 HF 
13:07:56 HF 
13:08:06 HF 
13:07:56 HF 
13:07:56 HF 
13:07:56 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comiminerals 

Member of the SGS Group (Sod6tt!l G~Jn6rale de Surveillance) 

This document is issued by the Company under its General Conditions 01 Service accessible at http./Iwww.sgs.com/fenns_ilnd_conditions.htm. Attention is drawn to the Iimi/a60n of liability. 
indemnification and jurisdiction issues defined therein, 

Any holder o( this document is advised that information contained hereon retracts the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The 
Company's sole responsibility is to ;Is Client and this document does not eXDnerate parties to a transaction from exercising all their rights and DbligatiDns under the transaction documents. Any 
unauthorized aneration, forgery Of falsification Df the content Of appearance Df this document Is unlawful and offenders may be prosecuted tD the fullest extent of the law 



July 14, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

CS-31 
Jun 29, 2015 
Jun 29,2015 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1529812-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 219 rng/L SM2340-B 
Anions 4.28 meqJL SM1030E 
Balance 2.79 % SM1030E 
Cations 4.52 meqJL SM1030E 
Alkalinity, mg CaC03JL (pH 4.5) 195 rng/L SM2320-B 
Bicarbonate Alkalinity as CaC03 195 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 239 mg/L SM2540-C 
Total Suspended Solids <5 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen <0.05 mg/L EPA 300.0 
Chloride, CI 7 mg/L EPA 300.0 
Sulfate, S04 9 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Calcium, Ca - Dissolved 67.90 rngJL EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 11.99 mg/L EPA 200.7 
Manganese, Mn - Total 0.011 mg/L EPA 200.7 
Potassium, K - Dissolved 0.49 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

Skyline Mine 
CS-31 
G.G. 
1300 
1550 
21 
8.78 pH 
594.8 GPM 
410 umhos/cm 
11.3 Deg. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2015-07-10 07:00:00 
0 2015-07-10 07:00:00 
-10 2015-07 -10 07:00:00 
0 2015-07-10 07:00:00 
5 2015-07-06 07:45:00 
5 2015-07-06 07:45:00 
5 2015-07-06 07:45:00 
30 2015-07-01 15:00:00 
5 2015-07-01 15:00:00 
0.05 2015-07-01 03:17:00 
1 2015-07-01 03:17:00 
1 2015-07-01 03:17:00 
0.05 2015-07-09 07:00:00 

0.03 2015-07-07 13:52:00 
0.05 2015-07-01 18:24:00 
0.01 2015-07-07 13:52:00 
0.002 2015-07-01 18:24:00 
0.14 2015-07-07 13:52:00 

\'\ \. ~ 
.~A---\ --, 

'.. .;, G'·"'V"'·'· _ 
.J 

I,n\.:l SllPCI-""i!;(l[' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
HF 
HF 
HF 
01 
01 
AL 
AL 
AL 
AL 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntinglon UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societe Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Serv;ctt accessible at http/Avwwsgs,comAerms_snd_conditions.hlm Attention ;s drawn to the limitation o( liability. 
Indemnification and jurisdiction issues defined therein 

Any holder or this document is advised that Information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions if any The 
Company's sole responsibility ;s 10 its Client and this document does not exonerate partie5 to a transaction from exercising a/l thelf rights and obligations under the transaction doeument5 Any 
unauthorized alteration, forgery or falsification of the content or appearance of thi5 document is unlawful and offenders may be prosecuted to the fuNest extent of the law 



July 14, 2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample 10: CS-31 
Date Sampled: Jun 29, 2015 
Date Received: Jun 29, 2015 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken At: 

Sample Taken By: 
Time Sampled: 

Time Received: 
Mine: 

Field - pH : 
Field - Flow: 
Field - Conductivity: 

Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 782·1529812·003 

3.15 mg/L EPA 200.7 

Minerals Services Division 

Skyline Mine 

CS-31 

G.G. 
1300 
1550 
21 

8.78 pH 
594.8 GPM 

410 umhos/cm 
11 .3 Deg . C 

REPORTING 
LIMIT 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

0.09 2015-07-07 13:52:00 HF 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs com/minerals 

Member of the SGS Group (Socil!h~ Generale de Surveillance) 

This document is issued by the Company under its General Conditions of Service accessible at httpllwwwsgscomAerrns_snd_conditions.htm Attention is drawn to the limitation of liability 
indemnification and jurisdiction issues defined therein 

Any holder of this aocument is advised that information contained hereon renects the Company's findings at the time of its Intef\fention onfy and within the limits o( Client's instructions, if any. The 
Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents Any 
unauthorized alteration, forgery Of falsiffCiJtion of the content or appearance of this document ;s unlawful and offend~ may be prosecuted to the fullest extent of the law 



Lease UTU - 77114 

Baseline Water Quality 
Data of Proposed 
Additional Water 
Monitoring Sites 

-Lab Data-

Site: SW5-590 





September 15,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: SW5-590 
Date Sampled: Aug 28,2015 
Date Received: Aug 28, 2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

TESTS 
METALS BY ICP (continued) 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

SGS Minerals Sample 10: 

RESULT UNIT 

0.09 mg/L 
<0.03 mg/L 
<0.01 mg/L 

6.03 mg/L 
0.007 mg/L 

<0.002 mg/L 
0.61 mg/L 
1.48 mg/L 

Minerals Services Division 

782-1530524·001 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

Skyline Mine 
SW5-590 
JA 
1050 
1550 
21 
7A7pH 
24.0 GPM 
268 umhos/cm 
3.6 Deg. C 

REPORTING ANALYZED 

, , 

LIMIT DATE 

0.05 2015-09-08 
0.03 2015-09-09 
0.01 2015-09-09 
0.01 2015-09-09 
0.002 2015-09-09 
0.002 2015-09-09 
0.14 2015-09-09 
0.09 2015-09-09 

~ (\V"'~ ~ ~ t---. 
L nb Supcrvi!itJr 

Domenic Ibanez 
Lab Supervisor 

TIME 

10:20:00 
13:07:55 
13:07:55 
13:07:55 
13:08:05 
13:07:55 
13:07:55 
13:07:55 

ANALYST 

HF 
HF 
HF 
HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Socloh! Genoral. de Surveillance) 

This document ;s issued by the Company under its General Conditions of Service accessible at htfp:/Avww.sgs.comAerms_and_conditions him. Attention is drawn to the limitation of liability, 
indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised that Information contained hereon ren~ the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any, The 
Company's sofe responsibility is to its Client and this document does not exonerate parties to a transaction h'om exercising all their rights and obligations under the transaction documents. Any 
unauthorized afferation. forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fuNest extent of the law 



September 15,2015 

CANYON FUEL SKYLINE MINES 
HCR 35 BOX 380 
ACCOUNTS PAYABLE 
HELPER UT 84526 

Client Sample ID: SW5-590 
Date Sampled: Aug 28,2015 
Date Received: Aug 28, 2015 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken At: 
Sample Taken By: 
Time Sampled: 
Time Received: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Field Filtered 

SGS Minerals Sample 10: 782-1530524-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 128 mg/L SM2340-B 
Acidity 9 mg/L D1067 
Anions 2.40 meq/L SM1030E 
Balance 4.94 % SM1030E 
Cations 2.65 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 116 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 116 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Total Dissolved Solids 180 mg/L SM2540-C 
Total Suspended Solids 8 mg/L SM2540-D 
Nitrate + Nitrite as Nitrogen 3.19 mg/L EPA 300.0 
Chloride, CI <1 mg/L EPA 300.0 
Sulfate, S04 3 mg/L EPA 300.0 
Phosphorus, Total <0.05 mg/L SM4500-P E 

METALS BY ICP 
Boron, B - Dissolved <0.01 mg/L EPA 200.7 
Barium, Ba - Dissolved 0.072 mg/L EPA 200.7 
Calcium, Ca - Dissolved 41.50 mg/L EPA 200.7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

Skyline Mine 
SW5-590 
JA 
1050 
1550 
21 
7.47 pH 
24.0 GPM 
268 umhos/cm 
3.6 Deg. C 

REPORTING ANALYZED 

I , 

LIMIT DATE 

2015-09-09 
5 2015-09-04 
0 2015-09-09 
-1 0 2015-09-09 
0 2015-09-09 
5 2015-09-08 
5 2015-09-08 
5 2015-09-08 
30 2015-09-01 
5 2015-09-01 
0.05 2015-09-03 
1 2015-09-03 
1 2015-09-03 
0.05 2015-09-14 

0.01 2015-09-09 
0.002 2015-09-09 
0.03 2015-09-09 
0.01 2015-09-09 

G ~ ~ j~~-.-
L.,b Super'\, isor 

Domenic Ibanez 
Lab Supervisor 

TIME 

11 :00:00 
13:00:00 
11:00:00 
11 :00:00 
11:00:00 
09:25:32 
09:25:32 
09:25:32 
13:00:00 
13:00:00 
19:46:00 
19:46:00 
19:46:00 
09:00:00 

13:07:55 
13:07:55 
13:07:55 
13:07:55 

ANALYST 

DI 
HF 
DI 
DI 
DI 
HF 
HF 
HF 
HF 
HF 
DI 
DI 
DI 
HF 

HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member althe SGS Group (Sode" Gen'rale de Surveillance) 

This document Is issued by the Company under Its General Conditions of SeNice accenible at http://wwwsgs,comAerrns_snd_conditions,htm Attention is drawn to the Hmitation of liability, 
indemnification and jurisdiction issues defined therein. 
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Technical Memorandum 

To:  Gregg Galecki 
         Environmental Engineer  
       Bowie Resources Partners LLC 

Canyon Fuel Company, LLC 
HC 35 Box 380 

 
From: Alpine Ecological 
 HC80 Box 570 
 Greenwich, UT 84732 

Date: 8/29/2014 

Re: Western (Boreal) Toad (Bufo boreas) Surveys 

Background  
According to the UNHP 2003 progress report there are records of occurrence of western toad in the area 
of Skyline Mine prior to 1983. The mapping scale within the report makes it difficult to determine exact 
locations. The Utah Conservation Database Center (UCDC) cites the last observations within the Scofield 
and Fairview Lakes map quadrants of documented records as 6/18/1950. Holland (2002) summarized 
some of the ecological requirements for this species in the southern Rocky Mountains which is applicable 
to the survey area: 
 

“Ideal boreal toad breeding sites presumably contain still water, very shallow margins, 
and persistent water levels. Egg masses are typically deposited in the shallowest 
available areas of the breeding site. . . . For a wetland to be considered suitable it should 
contain at least 1 gradually sloping bank with water ≤10-cm deep during the breeding 
season. Potential sites should also be examined in August to ensure that breeding site 
persistence is sufficient to allow completion of the larval period. In addition, a deeper 
area of water may be necessary to provide tadpoles with a night refuge of warmer water . 
. . . An old, but active, American beaver pond complex seems an ideal model for a 
breeding locality because shallow, eutrophicated ponds exist in concert with water level 
maintenance by beaver.” Holland (2002) found that both increased variation in daily 
water temperature and increased variation in water levels during summer had negative 
effects on tadpole development in this species. Terrestrial habitats of this species, even 
within Utah, are varied and include sagebrush steppe, piñon–juniper woodland, and 
mixed and coniferous forests of various species compositions. Adult males typically 
remain within a few hundred meters of breeding sites throughout the year, while adult 
females usually do not, often moving several kilometers from breeding sites after 
breeding in spring or early summer. 

 
 
Methodology 
Inventories for the presence of western toads were completed during June, July, and August of 2014, in 
riparian areas and streams in Little Swens, Swens, Flat Canyon, and Boulger Creeks; between Huntington 
Creek and the end points displayed on Figure 1. Inventories were conducted by walking meandering 
transects in the riparian areas, which extended out to 20 feet on either side of the stream centerline. After 
the completion of the initial walking transects an additional night time spotlight survey was also 
conducted along the upper sections of the streams in Flat Canyon and Boulger Canyon. These areas 



contain the highest number of ecological attributes within the indicator parameters, as defined by Oliver 
and Tuhy (2010), necessary for western toad occupancy.       
 
Results 
Little Swens 
There were no western toads observed in the stream in Little Swens Canyon.  
 
Swens  
There were no western toads observed in Swens Canyon. Although there was little or no surface water in 
the upper portions of the southern fork of the survey area, the inventory was conducted to the end point 
identified. 
. 
Flat Canyon 
There were no western toads observed during the course of either inventory of the stream in Flat Canyon.  
The stream in Flat Canyon provided the best potential habitat for western toad according to ecological 
indicators identified by Oliver and Tuhy (2010) and the description by Holland (2002). The lower 
portions of the stream, next to the paved road, provides lower quality habitat, due to higher stream flow 
rates and steeply incised or rip-rapped constructed banks, in comparison to the upper reaches of the 
stream, which has slower flow rates and silted banks with small relatively deeper pools. As a result, it was 
determined that an additional spotlight survey should be conducted in the upper sections of the stream on 
private lands. There were no western toads observed during the spotlight survey of the stream in Flat 
Canyon.  
 
Boulger Canyon 
There were no western toads observed during the course of either inventory of the stream in Boulger 
Canyon. However, there was one individual western chorus frog (Pseudacris triseriata) observed within 
200 feet of the Boulger Reservoir inlet. The stream has relatively higher flow rates when compared to 
those observed in Flat Canyon. There are however, micro-sites of slower flows distributed irregularly 
along the stream. As a result, it was determined that an additional spotlight survey should be conducted 
along the stream.  There were no western toads observed during the spotlight survey of the stream in 
Boulger Canyon. 
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Gregg Galecki 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Jeremiah Armstrong 
Monday, August 25,201412:48 PM 
Gregg Galecki 
FW: Prime Farmland 
Jeremiah_Armstrong_prime_FarmlandJgw; Jeremiah_Armstrong_prime_FarmlandJpg; 
Jeremiah_Armstrong_prime_FarmlandLSlpJgw; 
Jeremiah_Armstrong_prime_FarmlandLSlpJpg; UT045)OIN.dbf; UT045_JOIN.prj ; UT045 
)OIN.sbn; UT045_JOIN.sbx; UT045_JOIN.shp; UT045_JOIN.shx 

From: Dyer, Joseph - NRCS, Price, UT <joseph.dyer@ut.usda.gov> 
Sent: Thursday, June 19, 2014 12:15 PM 
To: Jeremiah Armstrong 
Cc: Gardner, Lowell- NRCS, Castle Dale, UT; Miller, Brian - NRCS, Ephraim, UT 
Subject: Prime Farmland 

Joseph Dyer 
Area Resource Soil Scientist 
Office 435 637 0041 ext 102 
Cell 435 630 3137 

Jeremiah Armstrong 
Environmental Engineer - Skyline Mine 

Canyon Fuel Company, LLC 
A Subsidiary 0/ Bowie Resource Partners, LLC 
HC 35 Box 380 
Helper, Utah 84526 
0: (435) 448-2645 

Jeremiah, 

I contacted Robert Davidson from the forest service and got his mapping, unfortunately the soils and concepts are not 
related to NRCS soils with no OSD's or Prime and unique farmland designation's. I then contacted Lowell Gardner, and 
Brian Miller, the District Conservationists for this area, and they both agreed there was no Prime or unique farm lands 
in the Area of concern (See attached map) I concur, I see no area that would fit into the definition of Prime and Unique 
Farm lands. I have attached the soils map for your area to assist your planning efforts. Two of the file are Write world file 
so if you have Arc map they will self locate the soils file is vector file that will do the same. The jgw is the location file 
for each picture respectively. UT045_JOIN is the Soils file joined with attributes like Hydrologic Group AWC, Rooting 
Depth etc as entered by the forest service employees. The area I have considered is: 
Township 13S, Range 6E, Sections 21, 22, 27, 28, 29, 32, 33, and 34 and for Township 14S, Range 6E, Sections 3, 4,5, & 6. 
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Environmental Baseline 

The Assessment Area (Figure 1) is located in Carbon, Sanpete, and Emery Counties, Utah on the 

Manti-La sal National Forest.  The elevation ranges from 8,092 to 9,622 feet. Precipitation ranges 

from 17 .2 to 29.4 and averages 23.9 inches. Monthly average temperatures at the mine range 

from 8.0 to 74.4°F. 

Grassland communities in the area are dominated by slender wheatgrass (Elymus trachycaulus), 

mountain brome (Bromus marginatus), and Letterman's needlegrass (Achnatherum lettermanii). 

Several forb species also occur in the grassland community type. Primary species found in the 

dry meadow communities include Kentucky bluegrass (Poa pratensis), bentgrass (redtop) 

(Agrostis gigantean), and Ross sedge (Carex rossii). Wet meadow communities are composed 

primarily of species such as water sedge (Carex aquatilis), Nebraska sedge (Carex 

nebrascensis), beaked sedge (Carex utriculata), and tufted hairgrass (Deschampsia cespitosa).  

The sagebrush/grass communities are dominated by mountain big sage (Artemisia tridentate 

spp.) and silver sage (Artemisia cana). Grass species associated with the sagebrush type include 

slender wheatgrass, Letterman's needlegrass, and sandberg bluegrass (Poa secunda). 

  

Conifer cover types in the area occur primarily on the upper sloping hillsides, typically on 

northern or eastern exposures. These sites are dominated by Englemann spruce (Picea 

engelmannii) and subalpine fir (Abes lasiocarpa). Understory vegetation within these conifer 

stands varies in density and distribution, depending on canopy cover of the overstory. 

Representative understory species include gooseberry (Ribes spp.), arnica (Arnica L.), 

butterweed (Packera glabella), and lupine (Lupinus spp).  

 

The aspen community is the most common forested type within the tract and is dominated by 

mature aspen (Populus tremuloides) in the overstory with snowberry (Symphoricarpos albus), 

elderberry (Sambucus nigra), Oregon grape (Mahonia aquifolium), and butterweed making up 

the primary species in the understory. 

 

Riparian communities occur within all vegetative types and are associated with stream and 

spring influence areas. The extent of these riparian communities varies from those areas 

adjacent to the stream channel to expanses of sub-irrigated acreage covering an entire 

drainage bottom (Flat Canyon - Final Environmental Impact Statement 2002).  

 

 

Species by County Lists 

 
Alpine reviewed the U.S Fish and Wildlife Service (USFWS) species by county lists for Sanpete, 

Carbon, and Emery Counties on the USFWS website (i.e., accessed on September 22, 2015) and 

the Information for Planning and Conservation (IPaC) System (i.e., accessed September 21, 

2015).  Alpine assessed the habitat requirements of each species listed in comparison to habitat 

within the Assessment Area, suitable habitat values were then ranked; ranking categorizes were 

unsuitable, marginal, and suitable (Table 1). Habitat requirements were identified for each 



 

 

species using U.S. Fish and Wildlife Service’s Federal Register publications and species profile 

reports, and the Utah Conservation Database Center (UCDC).  

 

Table 1. Species by County Listed Species, Habitat Requirements, and Probability of Occurrence. 

Species  County List Status  Habitat Requirements Habitat Suitability  

Fish 

Humpback 

Chub 

(Gila cypha) 

Sanpete, 

Carbon, 

Emery 

Endangered Species spawns in the 

spring and summer in 

shallow, backwater 

areas with cobble 

substrate. Species is 

confined to few white-

water areas in the 

Colorado, Green, and 

White Rivers; suitable 

habitat in Carbon and 

Emery is limited to the 

Green River. 

Unsuitable- 

No suitable habitat 

present; Assessment 

Area is outside of 

known species 

distribution. 

Colorado 

Pikeminnow 

(Ptychocheilus 

Lucius) 

Sanpete, 

Carbon, 

Emery 

Endangered Prefers medium to 

large rivers where they 

can be found in 

habitats ranging from 

deep turbid rapids to 

flooded lowlands. 

Spawning occurs 

during the spring over 

riffle areas with gravel 

or cobble substrates. 

Species only exists in 

the upper Colorado 

River System; suitable 

habitat in Carbon and 

Emery is limited to the 

Green River.  

Unsuitable - 

No suitable habitat 

present; Assessment 

Area is outside of 

known species 

distribution. 



 

 

Species  County List Status  Habitat Requirements Habitat Suitability  

Bonytail Chub 

(Gila elegans) 

Sanpete, 

Carbon, 

Emery 

Endangered Prefers eddies, pools, 

and backwaters near 

swift currents in large 

rivers. Species spawns 

in the spring over 

gravelly substrates. 

Suitable habitat in 

Carbon and Emery 

Counties is limited to 

the Green River.   

Unsuitable - 

No suitable habitat 

present; Assessment 

Area is outside of 

known species 

distribution. 

Razorback 

Sucker 

(Xyrauchen 

texanus) 

Sanpete, 

Carbon, 

Emery 

Endangered Species prefers slow 

backwater habitats 

and impoundments. 

Suitable habitat in 

Carbon and Emery 

Counties is limited to 

the Green River.   

Unsuitable - 

No suitable habitat 

present; Assessment 

Area is outside of 

known species 

distribution. 

Birds 

Greater sage-

grouse 

(Centrocercus 

urophasianus) 

Sanpete, 

Carbon, 

Emery 

Candidate- 

USFWS 

determined 

the species 

was not 

warranted 

for listing 

September 

2015. 

Inhabit sagebrush 

plains, foothills, and 

mountain valleys. 

Sagebrush is the 

predominant plant of 

quality habitat. A 

good understory of 

grasses and forbs, and 

associated wet 

meadow areas, are 

essential for optimum 

habitat.  

Marginal- 

The Assessment Area is 

located within the 

SGMA, near the 

southern boundary. 

Suitable habitat does 

occur within micro-

sites on the southern 

portion of the 

Assessment Area.  

However, some of 

these areas have 

been mapped as non-

habitat by the UDWR.   



 

 

Species  County List Status  Habitat Requirements Habitat Suitability  

Western yellow-

billed Cuckoo 

(Coccyzus 

americanus 

occidentalis) 

Sanpete, 

Carbon, 

Emery 

Threatened Riparian obligate 

species which requires 

dense cottonwood-

willow forested tracts. 

In some areas, birds 

required 17+ ha (42 

acres), including a 

minimum of 3+ ha (7.5) 

of closed-canopy, 

broad-leaved forest. 

Nests are placed in 

willows, but 

cottonwoods are used 

extensively for 

foraging. 

Unsuitable -  

Only a small portion of 

the Assessment Area is 

within the species’ 

elevation range. Multi-

layered riparian 

habitats are not 

present in the 

Assessment Area.  

Mexican Spotted 

Owl 

(Strix occidentalis 

lucida) 

Carbon, 

Emery 

Threatened Primary habitat in Utah 

includes narrow steep 

rocky canyons. The 

species is located in 

the southern and 

eastern parts of the 

state of Utah. In 

Carbon County, they 

occur along eastern 

county line. Although 

individuals are not 

documented in Emery, 

suitable habitat occurs 

throughout the 

southern and eastern 

portions of the county.  

Unsuitable - 

Suitable habitat is not 

present within the 

Assessment Area.  

Assessment Area is 

outside of the known 

species distributions in 

Carbon or Emery 

County. 

California 

Condor 

(Gymnogyps 

californianus) 

Emery Endangered Preferred habitat is 

mountainous country 

at low to moderate 

elevations, especially 

near rocky brushy 

areas with cliffs 

available for nesting. 

Primary nesting habitat 

are cavities located on 

step rock formations 

Colonies roost in snags, 

tall open- branched 

trees, or cliffs, often 

near important 

foraging areas.  

Unsuitable - 

Suitable habitat is not 

present in the 

Assessment Area. 

Assessment Area is 

outside of the known 

species distributions 

Emery County. 



 

 

Species  County List Status  Habitat Requirements Habitat Suitability  

Southwest Willow 

Flycatcher 

(Empidonax 

traillii extimus) 

Emery Endangered Habitat includes dense 

willows along riparian 

habitats. This species is 

rare in extreme 

southern Utah. 

Distribution maps in the 

UCDC show 

occurrence in 

Washington, Kane, 

and San Juan Counties 

along the Utah-Arizona 

border.  

Unsuitable - 

Assessment Area is 

outside of the known 

species distributions in 

Emery County. Known 

species distribution 

map in the UCDC 

show species 

occurrence in 

Washington, Kane and 

San Juan Counties. 

Generally, suitable 

habitat is not present 

in the Assessment 

Area. There are small 

patches of willow 

habitat along some 

riparian areas 

however; they are 

typically small and  

isolated.    

 

Mammals 

Canada Lynx 

(Lynx 

canadensis) 

Carbon Threatened Preferred habitat is 

montane coniferous 

and boreal forests. The 

distribution of lynx in 

North America is 

closely associated with 

the distribution of North 

American boreal 

forests. 

Marginal- 

Coniferous forest do 

occur within the 

Assessment area; 

primarily on the 

northern aspects 

however they are 

inter-mixed with aspen 

stands and sagebrush 

openings on the 

southern aspects. 

Large contiguous 

acreages of montane 

coniferous stands are 

not present in the 

Assessment Area.    
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Technical Memorandum 

To:  Gregg Galecki 

         Environmental Engineer  

       Skyline Mine 

 

 Jeremiah Armstrong 

 Environmental Engineer 

 Skyline Mine 

 

From: Alpine Ecological 

 HC80 Box 570 

 Greenwich, UT 84732 

Date: 10/12/2015 

Re: Subsidence Area Vegetative Monitoring Protocol   

             

 

Background 

The techniques presented herein are a brief summary of the riparian vegetation monitoring protocol 

to be implemented prior to subsurface mining. The baseline data collected will be used to identify 

capability groups for greenline successional status, riparian successional status, and greenline bank 

stability. The full sampling methodology can be found in the Forest Service, Rocky Mountain 

Research Station’s General Technical Report RMRS-GTR-47 titled Monitoring the Vegetation 

Resources in Riparian Areas by Alma Winward (2000).   
 

Monitoring the Vegetation Resources in Riparian Areas 

 

Sampling sites will be identified within the potential subsidence area by using publicly available 

aerial imagery to ensure that community types within the potential subsidence area are included in 

the sample. Permanent transects will be established and samples of areas of streams will be taken 

prior to the potential subsidence.  Baseline sampling will include vegetation above the area of 

potential subsidence.  Data will include the following: 

1. Greenline sampling of a 363-foot section on either side of the stream.   

2. 5 perpendicular samples in the riparian areas of the sample site. 

 

Data gathered from these samples will be used to determine the following: 

1. Greenline successional status based on capability groups (Appendix A) 

2. Riparian successional status based on capability groups (Appendix A) 

3. Greenline bank stability (Appendix B) 

 

 

In the event diminished stream flows warrant follow-up vegetation monitoring, vegetative data will 

then be resampled on the permanent transect in the area of potential subsidence to determine if the 

potential subsidence has affected the vegetation along the stream.  If the values of any two of the 



three indices goes to a lower successional state or stability class (Appendix A & B) then a re-

inventory of above and below stream permanent transects will be conducted to determine if the 

changes are due to subsidence or to some other environmental change.   

 

Appendix A – Greenline and Riparian Successional Status Based on Capability Groups 

 

0-15 = Very Early 

16-40 = Early 

41-60 = Mid 

61-85 = Late 

85+ = Potential Natural Community 

 

Appendix B – Greenline Bank Stability Classes Based on Capability Groups 

1-2 = Very Low 

3-4 = Low 

5-6 = Mid 

7-8 = High 

9-10 = Excellent 
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Introduction 
 
The purpose of the 2015 drilling program is to further investigate the coal reserves in the 
Southwest Reserves Lease. Information gathered from the drilling program will assist 
Skyline Mine in developing mine plans to more efficiently utilize the resource.  
  
Total estimated disturbance for the 2015 drilling program is 7 acres. Disturbance from 
drilling activity is expected to be less than 1 acre per site for a total of 7 acres. 
Disturbance from access road improvements is estimated to be 3 acres. Currently four of 
the seven drilling locations will not require any additional surface disturbance to improve 
the access road or drill sites. The three remaining sites will be drilled using heliportable 
drill rigs and will not require the construction of access roads. Reclamation of all disturb 
areas will occur during the late fall of 2015. 
 
Skyline Mine is a coal mine with its surface facilities located about 4 miles southwest of 
the town of Scofield in Carbon County, Utah.  The drill sites are located west to 
southwest of the surface facilities of the mine.  Most of the drill sites are located upper 
Huntington Creek and Electric Lake in Sanpete and Emery Counties.  The 7 drill sites are 
generally located in openings in conifer and quaking aspen forests.  One of the sites is 
located in a mountain big sagebrush community.  The elevations of the drill sites ranges 
from 8,600 to 8,900 feet above sea level. 
 

Methods 
 
Sampling Standards 
 
Methodologies used for this analysis were performed in accordance with vegetation 
guidelines supplied by the State of Utah, Division of Oil, Gas and Mining (DOGM).  In 
July of 2015, quantitative and qualitative data were collected in the plant communities 
proposed for drilling activities as well as reference areas that were chosen for future 
revegetation success standards. 
 
Sampling Methodology for Cover, Frequency and Composition 
 
The areas that are proposed to be disturbed are centered on proposed drill sites.  
Therefore, the vegetation around each drill site needed to be analyzed.  It was determined 
that the best method to determine vegetative cover frequency and composition on these 
areas would be nested frequency belt lines as described in the U.S. Forest Service 
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Rangeland Ecosystem Analysis and Monitoring Handbook (FSH 2209.21).  Five 100 ft. 
beltlines were established in five different compass directions radiating from the 
proposed drill site and reference site point.  With this methodology the vegetation 
composition around each proposed drill site and reference site would be determined. The 
five compass directions used were the following from magnetic North: Belt 1 at 23 
degrees, Belt 2 at 121 degrees, Belt 3 at 173 degrees, Belt 4 at 269 degrees and Belt 5 at 
296 degrees. Every 5 ft. along each transect line a ½ m2 nested frequency frame was 
placed on alternating sides of the transect line.  Species composition and frequency were 
recorded using the frame.  Ground cover was also determined using the frame.  The 
percent cover of each species was then estimated within each frame.  A total of 100 
nested frequency data points were therefore taken at each proposed drill site and each 
reference site. Plant nomenclature follows the USDA-ARS Plant Database 
(plants.usda.gov). 
 
Placement of Reference Sites 
 
The reference sites were chosen to represent future revegetation success standards.  A 
reference site was chosen in each area where there was a proposed drill site.  The 
reference sites were chosen by walking far enough away from the proposed drill site so 
they would not be disturbed during the drilling activity.  Locations for the reference sites 
were chosen by visually looking at the site and trying to choose a site that looked similar 
in vegetative composition to the proposed drill site. 
 
Sampling Methodology for Forage Production 
 
Clip and weigh methods described in Utilization Studies and Residual Measurements 
interagency technical reference were used to estimate forage production.  Twenty random 
samples were taken around each proposed drill site location and reference area site.  A 
0.96 ft2 plot was placed at each random site and vegetation was clipped and weighed.  
Percent dry mater was determined by using standard drying table estimates and dry 
forage production was estimated and converted to pounds per acre by taking the average 
grams collected x 100. 
 
Sampling Methodology for Density 
 
Density estimates for the woody plant species on the proposed drill site and reference 
areas were made using a distance method called the point-quarter technique.  In this 
method, random points were placed on the sample sites and measured into four quarters.  
The distance to the nearest woody plant species were then recorded in each quarter.  The 



	   7	  

average point to individual distance was equal to the square root of the mean area per 
individual. 
 
Photographs and Maps 
 
A map was created with each proposed drill site and reference site (Appendix 29).  In 
addition photographs were taken of each belt line from the center point (Appendix 15-28).   
 
Threatened, Endangered, Candidate and Sensitive Species 
 
The inventory of federally listed threatened, endangered and candidate plant species for 
Emery and Sanpete counties was consulted prior to field work.  In addition the State of 
Utah, Department of Natural Resource’s biodiversity database and the USDA Forest 
Service Intermountain Region’s list of proposed, endangered, threatened and sensitive 
species for the Manti portion f the Manti-La Sal National Forest was consulted for 
possible impacts by the proposed project.  If applicable, this information would be used 
to drive species of concern field surveys if any of the species or habitats were found on or 
near the proposed project. 
 

Results 
 

Drill Site 1 
 
Drill Site 1 is located within a girl’s camp (Appendix 29).  The proposed drill site is 
surrounded by vegetation but some of the area around the proposed site is severely 
disturbed (i.e. roads and trails).  Most of the vegetation in this area has been disturbed, 
probably by frequent foot traffic around the area.  The site is located in the bottom of a 
valley.  Most of the vegetation around this site is composed of grasses and forbs with 
some woody shrubs and trees.   
 
The only overstory species was subalpine fir (Abies lasiocarpa).  The most common 
understory species were Rydberg’s penstemon (Penstemon rydbergii), Kentucky 
bluegrass (Poa pratensis), variegated scouringrush (Equisetum variegatum), slender 
wheatgrass, and orange sneezeweed.  A list of all species encountered in the sample 
quadrats is listed in appendix 1. 
 
Total living cover for this area was estimated at 64.46%, of which 56.46% was from 
understory cover and 8% was from overstory cover (Appendix 1).  The composition of 
the understory cover was 36.5% grasses, 52.8% forbs and 10.7% shrubs. 
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The total woody species density was 51.9 individuals per acre (Appendix 1), with the 
dominant species being subalpine fir. 
 
The estimates made for total available dry forage for this site 650 lbs/acre. 
 
Drill Site 1 Reference Site 
 
Drill site 1 reference site is located with a girl’s camp (Appendix 29).  Most of the 
vegetation in this area has been disturbed by frequent foot traffic which is indicated by 
pathways and trails in the area.  The site is located in the bottom of the same valley as the 
proposed drill site.  Most of the vegetation around this site is composed of grasses and 
forbs with some woody shrubs and trees. 
 
The only overstory species was subalpine fir.  The most common understory species were 
Carex (Carex), mountain bluebell (Mertensia ciliate), slender cinquefoil (Potentilla 
gracilis) Virginia strawberry (Fragaria virginiana) and slender wheatgrass (Elymus 
trachycaulus).  A list of all species encountered in the sample quadrats is listed in 
Appendix 2. 
 
Total living cover for this area was estimated at 60%, of which 57% was from understory 
cover and 3% was from overstory cover (Appendix 2).  The composition of the 
understory cover was 50.7% grasses, 46.1% forbs and 3.2% shrubs. 
 
The total woody species density was 46 individuals per acre (Appendix 2), with the 
dominant species being subalpine fir. 
 
The estimates made for total available dry forage for this site 950 lbs/acre. 
 
Drill Site 2 
 
Drill site 2 is located within a girl’s camp (Appendix 29).  The site however is far enough 
away from the main area of the girl’s camp that the vegetation does not appear to be 
disturbed significantly by foot traffic.  The site is located on a terrace of a North-facing 
slope.  The vegetative community around this site is dominated by grasses and forbs, with 
a mixed conifer/aspen forest scattered throughout. 
 
The overstory species were subalpine fir and quaking aspen (Populus tremuloides).  The 
most common understory species were Great Basin lupine (Lupinus alpestris), mountain 
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brome (Bromus marginatus), fewflower pea (Lathyrus pauciflorus), nodding brome 
(Bromus anomalus) and Fendler’s medow-rue (Thalictrum fendleri).  A list of all species 
encountered in the sample quadrats is listed in Appendix 3. 
 
Total living cover for this area was estimated at 58.7%, of which 41.3% was from 
understory cover and 17.4% was from overstory cover (Appendix 3).  The composition of 
the understory cover was 49.1% grasses, 38.4% forbs and 12.5% shrubs. 
 
The total woody species density was 69.6 individuals per acre (Appendix 3), with the 
dominant species being subalpine fir. 
 
The estimates made for total available dry forage for this site 1100 lbs/acre. 
 
Drill Site 2 Reference Site 
 
Drill site 2 reference site is located within a girl’s camp (Appendix 29).  The site however 
is far enough away from the main area of the girl’s camp that the vegetation does not 
appear to be disturbed significantly by foot traffic.  The site is located on a terrace of a 
North-facing slope.  The vegetative community around this site is dominated by grasses 
and forbs, with a mixed conifer/aspen forest scattered throughout. 
 
The overstory species recorded were subalpine fir and quaking aspen.  The most common 
understory species were Canada wildlrye (Elymus canadensis), fewflower pea, carex, 
mountain bluebell and nodding brome.  A list of all species encountered in the sample 
quadrats is listed in Appendix 4. 
 
Total living cover for this area was estimated at 59.83%, of which 46.43% was from 
understory cover and 13.4% was from overstory cover (Appendix 4).  The composition of 
the understory cover was 52.4% grasses, 38.3% forbs and 9.3% shrubs. 
 
The total woody species density was 95.7 individuals per acre (Appendix 4), with the 
dominant species being subalpine fir. 
 
The estimates made for total available dry forage for this site 1100 lbs/acre. 
 
Drill Site 3 
 
Drill site 3 is located within a girl’s camp (Appendix 29).  The site however is far enough 
away from the main area of the girl’s camp that the vegetation does not appear to be 
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disturbed significantly by foot traffic.  This site has evidence of being logged in the past.  
There are only a few young trees scatted sparsely throughout the area.  In addition cut 
stumps are encountered and there is an old slash pile next to the proposed drill site.  The 
site was located on an East-facing slope.  The vegetative community around this site is 
dominated by grasses and forbs. 
 
There were no overstory species recorded.  The most common understory species were 
Canada wildrye, carex, mountain brome, common yarrow (Achillea millefolium), and 
fewflower pea.  A list of all species encountered in the sample quadrats is listed in 
Appendix 5. 
 
Total living cover for this area was estimated at 46.6%, of which 46.6% was from 
understory cover and 0% was from overstory cover (Appendix 5).  The composition of 
the understory cover was 68.3% grasses, 30.7% forbs and 0.8% shrubs. 
 
The total woody species density was 5.8 individuals per acre (Appendix 5), with the 
dominant species being Gooseberry currant (Ribes montigenum). 
 
The estimates made for total available dry forage for this site 870 lbs/acre. 
 
Drill Site 3 Reference Site 
 
Drill site 3 reference site is located within a girl’s camp (Appendix 29).  The site however 
is far enough away from the main area of the girl’s camp that the vegetation does not 
appear to be disturbed significantly by foot traffic.  This site is locates on an East-facing 
slope.  The vegetative community around this site is dominated by grasses and forbs, with 
a sparsely scattered quaking aspen stand. 
 
The overstory species were subalpine fir and quaking aspen.  The most common 
understory species were mountain brome, fewflower pea, carex, Canada wildrye and 
mayflower stickseed (Hackelia floribunda).  A list of all species encountered in the 
sample quadrats is listed in Appendix 6. 
 
Total living cover for this area was estimated at 79%, of which 61% was from understory 
cover and 18% was from overstory cover (Appendix 6).  The composition of the 
understory cover was 58% grasses, 41.8% forbs and 0.2% shrubs. 
 
The total woody species density was 81.2 individuals per acre (Appendix 6), with the 
dominant species being quaking aspen. 



	   11	  

 
The estimates made for total available dry forage for this site 1150 lbs/acre. 
 
Drill Site 4 
 
Drill site 4 is located on a slightly North facing slope.  This site was logged at some point 
in the past as indicated by numerous stumps.  The vegetative community is dominated by 
grasses and forbs with a few scattered conifers. 
 
The only overstory species was subalpine fir.  The most common understory species were 
Canada wildrye, mountain brome, carex, fewflower pea and slender wheatgrass.   A list 
of all species encountered in the sample quadrats is listed in Appendix 7. 
 
Total living cover for this area was estimated at 53.65%, of which 44.65% was from 
understory cover and 9% was from overstory cover (Appendix 7).  The composition of 
the understory cover was 62.2% grasses, 27.5% forbs and 10.3% shrubs. 
 
The total woody species density was 72.5 individuals per acre (Appendix 7), with the 
dominant species being red elderberry (Sambucus racemosa). 
 
The estimates made for total available dry forage for this site 1080 lbs/acre. 
 
Drill Site 4 Reference Site 
 
Drill site 4 reference site is located on a slightly North facing slope (Appendix 29).  This 
site was logged at some point in the past as indicated by numerous stumps.  The 
vegetative community is dominated by grasses and forbs with a few scattered conifers. 
 
The only overstory species was subalpine fir.  The most common understory species were 
mountain brome, Canada wildrye, Fendler’s medow-rue,  slender wheatgrass and 
fewflower pea.   A list of all species encountered in the sample quadrats is listed in 
Appendix 8. 
 
Total living cover for this area was estimated at 59%, of which 50% was from understory 
cover and 9% was from overstory cover (Appendix 8).  The composition of the 
understory cover was 53.4% grasses, 33.2% forbs and 13.4% shrubs. 
 
The total woody species density was 106.3 individuals per acre (Appendix 8), with the 
dominant species being red elderberry. 
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The estimates made for total available dry forage for this site 1060 lbs/acre. 
 
Drill Site 5 
 
Drill site 5 is located on a flat area in the bottom of a valley (Appendix 29).  The 
vegetative community is a mountain big sagebrush/grass community.  It is located near a 
well-traveled highway and dirt road. 
 
There were no overstory species at this site.  The most common understory species were 
Kentucky bluegrass, mountain big sagebrush (Artemisia tridentata vaseyana), carex, 
muttongrass (Poa fendleriana), and Letterman’s needlegrass (Achnatherum lettermanii).  
A list of all species encountered in the sample quadrats is listed in Appendix 9. 
 
Total living cover for this area was estimated at 54%, of which 54% was from understory 
cover and 0% was from overstory cover (Appendix 9).  The composition of the 
understory cover was 25.8% grasses, 4.4% forbs and 69.8% shrubs. 
 
The total woody species density was 494.4 individuals per acre (Appendix 9), with the 
dominant species being mountain big sagebrush. 
 
The estimates made for total available dry forage for this site 770 lbs/acre. 
 
Drill Site 5 Reference Site 
 
Drill site 5 reference site is located on a flat area in the bottom of a valley (Appendix 29).  
The vegetative community is a mountain big sagebrush/grass community. It is located 
near a well-traveled highway and dirt road. 
 
 
There were no overstory species at this site.  The most common understory species were 
Kentucky bluegrass, carex, mountain big sagebrush, Rydberg’s penstemon and 
Letterman’s needlegrass.  A list of all species encountered in the sample quadrats is listed 
in Appendix 10. 
 
Total living cover for this area was estimated at 56%, of which 56% was from understory 
cover and 0% was from overstory cover (Appendix 10).  The composition of the 
understory cover was 37.4% grasses, 9.4% forbs and 53.2% shrubs. 
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The total woody species density was 512.8 individuals per acre (Appendix 10), with the 
dominant species being mountain big sagebrush. 
 
The estimates made for total available dry forage for this site 790 lbs/acre. 
 
Drill Site 6 
 
Drill site 6 is located on an East facing slope (Appendix 29). The vegetative community 
is dominated by grasses and forbs with a few scattered conifers and quaking aspen. 
 
The overstory species were subalpine fir and quaking aspen.  The most common 
understory species were fewflower pea, mountain brome, orange sneezeweed, Canada 
wildrye and common yarrow.   A list of all species encountered in the sample quadrats is 
listed in Appendix 11. 
 
Total living cover for this area was estimated at 67.4%, of which 52% was from 
understory cover and 15.4% was from overstory cover (Appendix 11).  The composition 
of the understory cover was 59.3% grasses, 37.5% forbs and 3.2% shrubs. 
 
The total woody species density was 43.5 individuals per acre (Appendix 11), with the 
dominant species being quaking aspen. 
 
The estimates made for total available dry forage for this site 930 lbs/acre. 
 
Drill Site 6 Reference Site 
 
Drill site 6 reference site is located on an East facing slope (Appendix 29). The vegetative 
community is dominated by grasses and forbs with a few scattered conifers and quaking 
aspen. 
 
The overstory species were subalpine fir and quaking aspen.  The most common 
understory species were fewflower pea, mountain brome, Kentucky bluegrass, orange 
sneezeweed, and common yarrow.   A list of all species encountered in the sample 
quadrats is listed in Appendix 12. 
 
Total living cover for this area was estimated at 69.6%, of which 54% was from 
understory cover and 15.6% was from overstory cover (Appendix 12).  The composition 
of the understory cover was 55.3% grasses, 35.9% forbs and 8.8% shrubs. 
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The total woody species density was 29 individuals per acre (Appendix 12), with the 
dominant species being quaking aspen. 
 
The estimates made for total available dry forage for this site 890 lbs/acre. 
 
Drill Site 7 
 
Drill site 7 is located on a northeast facing slope (Appendix 29).  This area has been 
logged in the past as indicated by remaining stumps.  The vegetative community is 
dominated by grasses and forbs with a few scattered conifers. 
 
The only overstory species was subalpine fir.  The most common understory species were 
Canada wildrye, fewflower pea, carex, common yarrow and Kentucky bluegrass.  A list 
of all species encountered in the sample quadrats is listed in Appendix 13. 
 
Total living cover for this area was estimated at 73.2%, of which 56% was from 
understory cover and 17.2% was from overstory cover (Appendix 13).  The composition 
of the understory cover was 64.7% grasses, 33.3% forbs and 2% shrubs. 
 
The total woody species density was 70.1 individuals per acre (Appendix 13), with the 
dominant species being subalpine fir. 
 
The estimates made for total available dry forage for this site 1120 lbs/acre. 
 
Drill Site 7 Reference Site 
 
Drill site 7 reference site is located on a northeast facing slope (Appendix 29).  This area 
has been logged in the past as indicated by remaining stumps.  The vegetative community 
is dominated by grasses and forbs with a few scattered conifers. 
 
The only overstory species was subalpine fir.  The most common understory species were 
Canada wildrye, fewflower pea, carex, common yarrow and Fendler’s medow-rue.  A list 
of all species encountered in the sample quadrats is listed in Appendix 14. 
 
Total living cover for this area was estimated at 77%, of which 58% was from understory 
cover and 19% was from overstory cover (Appendix 14).  The composition of the 
understory cover was 58.5% grasses, 38.1% forbs and 3.4% shrubs. 
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The total woody species density was 70.1 individuals per acre (Appendix 14), with the 
dominant species being subalpine fir (Abies lasiocarpa). 
 
The estimates made for total available dry forage for this site 1090 lbs/acre. 
 
Analysis of Similarities Between Drill Sites and Reference Sites 

 
Specific parameters for those plant communities that would be disturbed by the proposed 
drilling activities were compared statistically using an unpaired t test with the correlating 
reference area that could be used for revegetation success standard following final 
reclamation of the site.  When total living cover values of the proposed drill sites were 
compared to the corresponding reference sites there were no significant differences found 
at any paired site.  
 
When total woody species density values of the same communities were compared to the 
corresponding reference areas there were no significant differences in drill sites 1, 2, 4, 5, 
6, and 7.  A significant difference was found between proposed drill site 3 and the 
reference area.  This however may be unimportant because neither area had high density 
values.  The reason for the significant difference is probably not due to original 
vegetative cover but to previous logging activity that has occurred on the proposed drill 
site. 
 
Threatened, Endangered, Candidate and Sensitive Species 
 
The following is a table of potential endangered, threatened, candidate and sensitive plant 
species know to occur in Sanpete and Emery counties.  Next to each species name 
information is provided about the likelihood of occurrence for each species in the 
proposed drill site areas. 
 
Federally listed endangered, threatened, candidate and sensitive species for Emery and 
Sanpete County. 

Endangered 
Pediocactus despainii (San Rafael cactus) This species is found in open pinyon-

juniper communities at 6,000-6,200 ft. 
elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
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are very different. 
 
The proposed project will not impact this 
plant species. 

Schoenocrambe barnebyi (Barnaby reed-
mustard) 

This species is found in mixed shadscale, 
eriogonum and ephedra communities at 
5,600-5,700 ft. elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species 

Sclerocatus wrightiae (Wright fishhook 
cactus) 

This plat is found on the Mancos Shale 
Formation in salt desert shrub to juniper 
communities at 4,790-6,120 ft. elevation. 
 
The study area is above the elevation range 
for this species.  The vegetative types are 
very different and there is no Mancos Shale 
in the study area. 
 
The proposed project will not impact this 
plant species. 

Threatened 
Astragalus montii (Heliotrope milk-vetch) This species is found in alpine on 

windblown ridges and snowdrift sites at 
10,500-11,000 ft. elevation. 
 
The study areas are below the elevation 
range for this species.  The habitat is 
different.  The know locations of this 
species are well South of the study area. 
 
The proposed project will not impact this 
plant species 

Cycladenia humilis var jonesii (Jones This species is found in cool desert shrub 
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Cyladenia) and juniper communities at 4,400-6,000 ft. 
elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Pediocactus despainii (Despain 
Footcactus) 

This species is found in open piyon-juniper 
communities at 6,000-6,200 ft. elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Townsendia aprica (Last Chance 
townsendia) 

This species is found in salt desert shrub 
and pinyon-juniper communities in the 
Arapien and Mancos Shale formations at 
6,100-8,000 ft. elevation. 
 
The study areas are not found in the 
Arapien or Mancos Shale formation.  The 
vegetative types are very different. 
 
The proposed project will not impact this 
plant species. 

Candidate/Sensitive 
Aster kingie var barnebyana (Barneby 
woody aster) 

This species is found in mountain 
mahogany-oak communities in rock 
outcrops composed of Precambrian 
quartzite at 7,345-7,610 ft. elevation. 
 
There are not outcrops of Precambrian 
quartzite in the study areas.  The vegetative 
types are very different. 
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The proposed project will not impact this 
plant species. 

Astragalus consobrinus (Bicknell 
milkvetch) 

This species is found in sagebrush-
grassland and pinyon-juniper communities 
on the Mancos Shale formation at 5,200-
9,000 ft. elevation. 
 
The study areas are not found in the 
Mancos Shale formation.  The vegetative 
types are very different. 
 
The proposed project will not impact this 
plant species. 

Astragalus subcinereus var. basalticus 
(Basalt milkvetch or Silver milkvetch) 

This species is found in pinyon-juniper and 
ponderosa communities at 4,520-7,970 ft. 
elevtation. 
 
The vegetative types of the study areas are 
very different and the know population of 
this plant are found in southern Emery 
County. 
 
The proposed project will not impact this 
plant species. 

Cryptantha compacta (Mound cryptanth) This species is found in salt desert shrub 
and mixed desert shrub communities at 
4,950-9,250 ft. elevation. 
 
The vegetative types of the study areas are 
very different. 
 
The proposed project will not impact this 
plant species. 

Cryptantha creutzfeldtii (Creutzfeldt-
flower) 

This species is found in mat atriplex 
communities on the Mancos Shale 
formation at 5,250-6,495 ft. elevation. 
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The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Cymopterus coulteri (Coulter biscuitroot) This species is found in black sagebrush, 
shadscale, desert shrub and juniper 
communites at 4,955-6,000 ft. elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Erigeron carringtonae (Carrington daisy) This species is found in medows and 
escarpment margins at 10,000-11,000 ft. 
elevation. 
 
The study areas are below the elevation 
range. 
 
The proposed project will not impact this 
plant species. 

Erigonoum corymbosum var. smithii (Big 
Flattop buckwheat or Smith wild 
buckwheat) 

This species is found in purple-sage 
matchweed, ephedra-Indian ricegrass and 
rabbitbrush communities at 5,200-5,610 ft. 
elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Festuca dasyclada (Sedge fescue) This species is found on open slopes and 
ridges in sagebrush, mountain brush, and 
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juniper communities on the Green River 
Shale Formation and limestone gravels at 
6,990-10,000 ft. elevation. 
 
The study areas are in a different 
formation. 
 
The proposed project will not impact this 
plant species. 

Gilia tenuis (Mussentuchit Gilia) This species is found in pinyon-juniper 
woodlands. 
 
The study sites have a very different 
vegetative type. 
 
The proposed project will not impact this 
plant species. 

Hedysarum occidentale var. canone 
(Canyon sweetvetch or Coal sweetvetch) 

This species is found in pinyon-juniper, 
sagebrush and wash communities at 5,000-
8,000 ft. elevation. 
 
The study sited have a very different 
vegetative type. 
 
The proposed project will not impact this 
plant species. 

Hymenoxys depressa (Low hymenoxys or 
Depressed bitterweed) 

This species is found in ephedra, 
sagebrush, shadscale and pinyon-juniper 
communities at 4,400-7,100 ft. elevation. 
 
The study sites have a very different 
vegetative type. 
 
The proposed project will not impact this 
plant species. 

Hymenoxys helenioides (Helenium 
hymenoxys or Intermountain bitterweed) 

This species is found in mountain brush, 
sagebrush, aspen and meadow communities 
at 8,800-10,700 ft. elevation. 
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Know populations of this species are found 
at quite a distance south and north of the 
study site. 
 
The proposed project will not impact this 
plant species. 

Lygodesmia entrada (Entrada rushpink) This species is found in mixed desert shrub 
and juniper communities at 4,400-4,800 ft. 
elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Mentzelia argillosa (Arapien stickleaf) This species is found in salt desert shrub 
and pinyon-juniper communities on the 
Arapien Shale formation at 5,000-6,200 ft. 
elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. The Arapien Shale 
formation is not found in the study areas. 
 
The proposed project will not impact this 
plant species. 

Mentzelia multicaulis var. librina (Book 
Cliffs blazing star) 

This species is found in sagebrush, 
rabbitbrush, and pinyon-juniper 
communities at 6,200 ft. elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
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plant species. 
Penstemon tidestromii (Tidestrom 
beardtongue) 

This species is found in desert shrub, 
sagebrush, and pinyon-juniper 
communities at 5,300-8,200 ft elevation. 
 
The study sites have a very different 
vegetative type. 
 
The proposed project will not impact this 
plant species. 

Penstemon wardii (Ward beardtongue) This species is found in desert shub, 
pinyon-juniper, sagebrush, shadescale and 
greasewood communities on the Arapien 
Shale formation at 5,495-6,810 ft. 
elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Phacelia utahensis (Utah phacelia) This species is found in salt desert shrub 
communites on the Arapien Shale 
Formation at 5,500-5,700 ft. elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Psorothamnus polydenius var. jonesii 
(Jones indigo-bush or glandular indigo-
bush) 

This species is found in salt desert shrub 
communities on Mancos Shale formations 
at 4,820 ft. elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
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are very different. 
 
The proposed project will not impact this 
plant species. 

Silene petersonii (Maguire campion, 
Wasatch limestone catchfly or Peterson 
catchfly) 

This species is found in ponderosa pine, 
rocky mountain juniper, bristlecone pine, 
spruce-fier, and aspen-sagebrush 
communities on open calcareous and 
igneous gravels at 6,955-11,200 ft. 
elevation. 
 
The study sites have no open calcareous 
and igneous gravels. 
 
The proposed project will not impact this 
plant species. 

Sphaeralcea psoraloides (Psoralea 
globemallow) 

This species is found in zuckia ephedra 
communities at 4,000-6,000 ft. elevation. 
 
The study areas are above the elevation 
range for this species.  The vegetative types 
are very different. 
 
The proposed project will not impact this 
plant species. 

Talinum thompsonii (Thompson talinum) This species is found on silicious 
conglomeratic gravels in pinyon-juniper 
and ponderosa pine communities at 7,500 
ft. elevation. 
 
The study sites do not contain any silicious 
conglomeratic gravels. 
 
The proposed project will not impact this 
plant species. 
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Summary 
 

Total estimated disturbance for the 2015 drilling program is 7 acres. Disturbance from 
drilling activity is expected to be less than 1 acre per site for a total of 7 acres. 
Disturbance from access road improvements is estimated to be 3 acres. Currently four of 
the seven drilling locations will not require any additional surface disturbance to improve 
the access road or drill sites. The three remaining sites will be drilled using heliportable 
drill rigs and will not require the construction of access roads. Reclamation of all disturb 
areas will occur during the late fall of 2015. 
 
Drilling activities will necessitate disturbance to the vegetation in the areas.  The amount 
of disturbance will vary with drilling technique.  Some of the plant communities that will 
be impacted have been disturbed before, or are being disturbed at the current time 
whereas others were present in their native condition.  The plant communities where 
drilling is proposed were quantitatively sampled along with reference areas chosen to be 
used for final revegetation success standards.  Additionally, endangered, threatened, 
candidate and sensitive plant species know to occur in Sanpete and Emery counties will 
not be impacted by the proposed drilling action. 
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Appendix 1- Data Summary Tables for Drill Site 1 
	  

Drill Site 1                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 8 0.75 

   
UNDERSTORY   

GRASSES   
Achnatherum nelsonii (Columbia 

Needlegras) 
1.49 11 

Bromus marginatus (Mountain Brome) 1.72 10.25 
Carex (Carex spp.) 7.63 31 

Elymus canadensis (Canada Wildrye) 0.45 4.75 
Elymus trachycaulus (Slender Wheatgrass) 3.08 16.25 

Poa fendleriana (Muttongrass) 0.47 3 
Poa pratensis (Kentucky Bluegrass) 5.77 19.75 

   
FORBS   

Cirsium arvense (Canada Thistle) 3.77 13.25 
Equisetum variegatum (Variegated 

scouringrush) 
4.19 17.25 

Erigeron eatonii (Eaton’s Fleabane) 0.51 1.75 
Fragaria virginiana (Virginia Strawberry) 1.46 13.25 

Geranium richardsonii (Richardson’s 
Geranium) 

0.17 1.75 

Hackelia floribunda (Mayflower Stickseed) 2.12 10.25 
Hymenoxys hoopesii (Orange Sneezeweed) 2.98 15.75 

Lathyrus pauciflorus (Fewflower pea) 0.4 1.25 
Mertensia ciliate (Mountain Bluebell) 5.02 14.75 

Penstemon rydbergii (Rydberg’s 
Penstemon) 

3.8 20.25 

Phacelia sericea (Silky Phacelia) 0.8 5.5 
Potentilla gracilis (Slender Cinquefoil) 2.22 14.75 

Rudbeckia occidentalis (Western 
Coneflower) 

0.09 0.75 

Veratrum califonicum (California False 
Hellebore) 

0.28 0.25 

Vicia americana (American Vetch) 1.98 12.25 
   

TREES/SHRUBS   
Ribes montigenum (Gooseberry Currant) 5.73 14 

Sambucus racemosa (Red Elderberry) 0.14 0.75 
Symphoricarpos oreophilus (Mountain 

Snowberry) 
0.19 0.5 
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Drill Site 1                                2015 

Total Cover and Composition 
 Mean 

Percent 
cover 

TOTAL COVER  
Overstory Cover 8 

Understory Cover 56.46 
Litter 15 

Bareground 26.77 
Rock 1.77 

  
Total Living Cover 64.46 

  
% Composition  

Grasses 36.5 
Forbs 52.8 

Shrubs 10.7 
 
 

Drill Site 1                                2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 20.3 

Ribes montigenum (Gooseberry Currant) 11.6 
Sambucus racemosa (Red Elderberry) 5.8 
Symphoricarpos oreophilus (Mountain 

Snowberry) 
14.5 

  
TOTAL 51.9 
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Appendix 2- Data Summary Tables for Drill Site 1 Reference Site 
 

Drill Site 1 Reference Site                            2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 3 0.75 

   
UNDERSTORY   

GRASSES   
Achnatherum nelsonii (Columbia 

Needlegras) 
0.3 1.75 

Bromus marginatus (Mountain Brome) 7.54 37 
Carex (Carex spp.) 12.86 42.75 

Elymus canadensis (Canada Wildrye) 1.14 4.25 
Elymus trachycaulus (Slender Wheatgrass) 2.06 15.25 

Melica spectabilis (Purple Oniongrass) 0.13 0.75 
Muhlenbergia richardsoni (Mat Muhly) 0.82 6.75 

Poa fendleriana (Muttongrass) 1.94 8 
Poa pratensis (Kentucky Bluegrass) 2.11 9.75 

   
FORBS   

Achillea millefolium (Common Yarrow) 0.03 0.75 
Fragaria virginiana (Virginia Strawberry) 1.86 15.5 

Geranium richardsonii (Richardson’s 
Geranium) 

0.18 1.75 

Hackelia floribunda (Mayflower Stickseed) 4.34 18 
Hymenoxys hoopesii (Orange Sneezeweed) 0.95 4.75 

Mertensia ciliate (Mountain Bluebell) 11.42 35.75 
Penstemon rydbergii (Rydberg’s 

Penstemon) 
2.76 17 

Phacelia sericea (Silky Phacelia) 0.3 2.25 
Potentilla gracilis (Slender Cinquefoil) 3.41 24.75 

Rudbeckia occidentalis (Western 
Coneflower) 

0.52 1.75 

Vicia americana (American Vetch) 0.52 5.75 
   

TREES/SHRUBS   
Ribes montigenum (Gooseberry Currant) 1.77 9 

Sambucus racemosa (Red Elderberry) 0.04 1 
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Drill Site 1 Reference Site                               2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 3 

Understory Cover 57 
Litter 29 

Bareground 14 
Rock 0 

  
Total Living Cover 60 

  
% Composition  

Grasses 50.7 
Forbs 46.1 

Shrubs 3.2 
 
 

Drill Site 1 Reference Site                              2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 8.7 

Ribes montigenum (Gooseberry Currant) 17.4 
Sambucus racemosa (Red Elderberry) 14.5 

  
TOTAL 40.6 
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Appendix 3- Data Summary Tables for Drill Site 2 
	  

Drill Site 2                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 16.2 1.5 

Populus tremuloides (Quaking Aspen) 1.2 1.75 
   

UNDERSTORY   
GRASSES   

Bromus anomalus (Nodding Brome) 2.5 16.5 
Bromus marginatus (Mountain Brome) 3.8 22.5 

Carex (Carex spp.) 2.18 13 
Dactylis glomerata (Orchardgrass) 0.3 0.75 

Elymus canadensis (Canada Wildrye) 8.86 37 
Elymus trachycaulus (Slender Wheatgrass) 0.84 8.25 

Melica spectabilis (Purple Oniongrass) 0.86 0.5 
Phleum pratensis (Timothy) 0.69 37 

Poa pratensis (Kentucky Bluegrass) 0.26 1.5 
   

FORBS   
Achillea millefolium (Common Yarrow) 0.32 4.75 

Delphinium occidentale (Western Larkspur) 0.22 2.25 
Fragaria virginiana (Virginia Strawberry) 0.39 4.75 

Hackelia floribunda (Mayflower Stickseed) 0.34 1.75 
Hymenoxys hoopesii (Orange Sneezeweed) 1.26 10.5 

Lathyrus pauciflorus (Fewflower pea) 2.37 20.25 
Lupinus alpestris (Great Basin Lupine) 3.85 23.5 
Mertensia ciliate (Mountain Bluebell) 4.97 20 

Penstemon cyananthus (Wasatch 
Beardtongue) 

0.5 0.5 

Phacelia sericea (Silky Phacelia) 0.31 1.75 
Rudbeckia occidentalis (Western 

Coneflower) 
0.26 1.25 

Solidago canadensis (Canada Goldenrod) 0.07 0.75 
Taraxacum officinale (Common Dandelion) 0.04 0.75 
Thalictrum fendleri (Fendler’s Medow-rue) 0.97 14.25 

   
TREES/SHRUBS   

Ribes montigenum (Gooseberry Currant) 4.84 19.75 
Sambucus racemosa (Red Elderberry) 0.3 1.5 
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Drill Site 2                               2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 17.4 

Understory Cover 41.3 
Litter 37.4 

Bareground 21.3 
Rock 0 

  
Total Living Cover 58.7 

  
% Composition  

Grasses 49.1 
Forbs 38.4 

Shrubs 12.5 
 
 

Drill Site 2                                2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 29 

Populus tremuloides (Quaking Aspen) 8.7 
Ribes montigenum (Gooseberry Currant) 11.6 

Sambucus racemosa (Red Elderberry) 20.3 
  

TOTAL 69.6 
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Appendix 4- Data Summary Tables for Drill Site 2 Reference Site 
 

Drill Site 2 Reference Site                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 11 1 

Populus tremuloides (Quaking Aspen) 2.4 5.5 
   

UNDERSTORY   
GRASSES   

Bromus anomalus (Nodding Brome) 2 17.25 
Bromus marginatus (Mountain Brome) 2.39 15.5 

Carex (Carex spp.) 5.94 29.75 
Dactylis glomerata (Orchardgrass) 0.86 0.25 

Elymus canadensis (Canada Wildrye) 11.95 46.5 
Elymus trachycaulus (Slender Wheatgrass) 1.2 6.75 

   
FORBS   

Achillea millefolium (Common Yarrow) 0.26 3.75 
Delphinium occidentale (Western Larkspur) 0.04 0.25 
Fragaria virginiana (Virginia Strawberry) 0.56 5 

Hackelia floribunda (Mayflower Stickseed) 0.22 1.75 
Heliomeris multiflora (Showy Goldeneye) 0.3 1.75 
Hymenoxys hoopesii (Orange Sneezeweed) 0.34 1.5 

Lathyrus pauciflorus (Fewflower pea) 6.79 34.75 
Lupinus alpestris (Great Basin Lupine) 2.6 15.25 
Mertensia ciliate (Mountain Bluebell) 4.4 27.5 

Penstemon cyananthus (Wasatch 
Beardtongue) 

0.17 1.5 

Phacelia sericea (Silky Phacelia) 0.27 1.25 
Rudbeckia occidentalis (Western 

Coneflower) 
0.26 1 

Solidago canadensis (Canada Goldenrod) 0.13 0.75 
Taraxacum officinale (Common Dandelion) 0.05 1.5 
Thalictrum fendleri (Fendler’s Medow-rue) 1.39 14.25 

   
TREES/SHRUBS   

Ribes montigenum (Gooseberry Currant) 3.42 14 
Sambucus racemosa (Red Elderberry) 0.89 2.25 
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Drill Site 2 Reference Site                                            2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 13.4 

Understory Cover 46.43 
Litter 32.78 

Bareground 20.79 
Rock 0 

  
Total Living Cover 59.83 

  
% Composition  

Grasses 52.4 
Forbs 38.3 

Shrubs 9.3 
 
 

Drill Site 2 Reference Site                               2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 34.8 

Populus tremuloides (Quaking Aspen) 17.4 
Ribes montigenum (Gooseberry Currant) 20.3 

Sambucus racemosa (Red Elderberry) 23.2 
  

TOTAL 95.7 
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Appendix 5- Data Summary Tables for Drill Site 3 
	  

Drill Site 3                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

UNDERSTORY   
GRASSES   

Achnatherum nelsonii (Columbia 
Needlegras) 

0.23 2.5 

Bromus anomalus (Nodding Brome) 0.77 5.75 
Bromus marginatus (Mountain Brome) 4.72 27.25 

Carex (Carex spp.) 7.69 34.5 
Dactylis glomerata (Orchardgrass) 2.07 10.5 

Elymus canadensis (Canada Wildrye) 14.78 57.75 
Elymus trachycaulus (Slender Wheatgrass) 0.49 2 

Muhlenbergia richardsoni (Mat Muhly) 1.05 6.75 
Phleum alpinum (Alpine Timothy) 0.04 0.5 

   
FORBS   

Achillea millefolium (Common Yarrow) 1.10 16 
Cirsium arvense (Canada Thistle) 0.15 1.5 

Erigeron eatonii (Eaton’s Fleabane) 0.35 3.5 
Fragaria virginiana (Virginia Strawberry) 0.16 2.75 

Geranium richardsonii (Richardson’s 
Geranium) 

0.9 6.75 

Hackelia floribunda (Mayflower Stickseed) 2.09 7.75 
Hymenoxys hoopesii (Orange Sneezeweed) 0.57 6.25 

Lathyrus pauciflorus (Fewflower pea) 1.39 14.25 
Lupinus alpestris (Great Basin Lupine) 1.53 11 
Mertensia ciliate (Mountain Bluebell) 2.17 10 

Phacelia sericea (Silky Phacelia) 2.12 14 
Potentilla gracilis (Slender Cinquefoil) 0.39 4 

Rudbeckia occidentalis (Western 
Coneflower) 

1.22 9.5 

Thalictrum fendleri (Fendler’s Medow-rue) 0.23 2.75 
   

TREES/SHRUBS   
Ribes montigenum (Gooseberry Currant) 0.39 1.75 
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Drill Site 3                                2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 0 

Understory Cover 46.6 
Litter 24.1 

Bareground 28 
Rock 1.3 

  
Total Living Cover 46.6 

  
% Composition  

Grasses 68.3 
Forbs 30.7 

Shrubs 0.8 
 
 

Drill Site 3                                2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  

Ribes montigenum (Gooseberry Currant) 5.8 
  

TOTAL 5.8 
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Appendix 6- Data Summary Tables for Drill Site 3 Reference Site 
 

Drill Site 3 Reference                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 1 0.25 

Populus tremuloides (Quaking Aspen) 17 1.25 
   

UNDERSTORY   
GRASSES   

Achnatherum nelsonii (Columbia 
Needlegras) 

0.71 5.75 

Bromus marginatus (Mountain Brome) 13.54 65.5 
Carex (Carex spp.) 11.57 37.75 

Elymus canadensis (Canada Wildrye) 7.53 32.5 
Elymus trachycaulus (Slender Wheatgrass) 0.56 6.5 

Melica spectabilis (Purple Oniongrass) 0.15 1.75 
Poa pratensis (Kentucky Bluegrass) 1.3 10 

   
FORBS   

Achillea millefolium (Common Yarrow) 0.07 1 
Carduus nutans (Musk Thistle) 0.07 0.5 
Descurainia incana (Mountain 

Tansymstard) 
0.16 3.25 

Erigeron eatonii (Eaton’s Fleabane) 0.28 3 
Fragaria virginiana (Virginia Strawberry) 0.04 0.25 

Hackelia floribunda (Mayflower Stickseed) 3.1 19.25 
Hymenoxys hoopesii (Orange Sneezeweed) 0.35 2.75 

Lathyrus pauciflorus (Fewflower pea) 10.35 66.5 
Mertensia ciliate (Mountain Bluebell) 0.39 1.25 

Phacelia sericea (Silky Phacelia) 0.04 1 
Rudbeckia occidentalis (Western 

Coneflower) 
2.2 13.25 

Thalictrum fendleri (Fendler’s Medow-rue) 0.14 0.75 
   

TREES/SHRUBS   
Ribes montigenum (Gooseberry Currant) 0.11 0.25 

Sambucus racemosa (Red Elderberry) 0.51 3.25 
Symphoricarpos oreophilus (Mountain 

Snowberry) 
0.07 0.25 
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Drill Site 3 Reference Site                               2015 
Total Cover and Composition 

 Mean Percent 
cover 

TOTAL COVER  
Overstory Cover 18 

Understory Cover 61 
Litter 11 

Bareground 28 
Rock 0 

  
Total Living Cover 79 

  
% Composition  

Grasses 58 
Forbs 41.8 

Shrubs 0.2 
 
 

Drill Site 3 Reference Site                              2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 5.8 

Populus tremuloides (Quaking Aspen) 34.8 
Ribes montigenum (Gooseberry Currant) 5.8 

Sambucus racemosa (Red Elderberry) 31.9 
Symphoricarpos oreophilus (Mountain 

Snowberry) 
2.9 

  
TOTAL 81.2 
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Appendix 7- Data Summary Tables for Drill Site 4 
	  

Drill Site 4                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 9 0.25 

   
UNDERSTORY   

GRASSES   
Bromus marginatus (Mountain Brome) 4.57 28.5 

Carex (Carex spp.) 7.3 22.25 
Elymus canadensis (Canada Wildrye) 12.93 56.75 

Elymus trachycaulus (Slender Wheatgrass) 1.68 13.25 
Melica spectabilis (Purple Oniongrass) 0.03 1 
Muhlenbergia richardsoni (Mat Muhly) 0.05 1.25 

Phleum pratensis (Timothy) 0.61 6.25 
   

FORBS   
Achillea millefolium (Common Yarrow) 0.48 8 
Agastache urticifolia (Nettleleaf Giant 

Hyssop) 
0.03 0.75 

Carduus nutans (Musk Thistle) 0.16 1.25 
Delphinium occidentale (Western Larkspur) 0.35 2.5 
Fragaria virginiana (Virginia Strawberry) 0.41 6 

Hackelia floribunda (Mayflower Stickseed) 0.64 8.25 
Hymenoxys hoopesii (Orange Sneezeweed) 1.61 12.75 

Lathyrus pauciflorus (Fewflower pea) 2.54 20.25 
Lupinus alpestris (Great Basin Lupine) 0.67 5.25 
Mertensia ciliate (Mountain Bluebell) 0.01 0.5 

Penstemon cyananthus (Wasatch 
Beardtongue) 

0.04 0.75 

Phacelia sericea (Silky Phacelia) 0.13 2.5 
Rudbeckia occidentalis (Western 

Coneflower) 
2.23 9.5 

Solidago canadensis (Canada Goldenrod) 0.36 2 
Taraxacum officinale (Common Dandelion) 0.47 6.25 
Thalictrum fendleri (Fendler’s Medow-rue) 2.09 26 

Utica dioica (Stinging Nettle) 0.07 1.25 
   

TREES/SHRUBS   
Ribes montigenum (Gooseberry Currant) 1.69 5.5 

Sambucus racemosa (Red Elderberry) 2.9 8.5 
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Drill Site 4                               2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 9 

Understory Cover 44.65 
Litter 33.35 

Bareground 22 
Rock  

  
Total Living Cover 53.65 

  
% Composition  

Grasses 62.2 
Forbs 27.5 

Shrubs 10.3 
 
 

Drill Site 4                                2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 17.4 

Ribes montigenum (Gooseberry Currant) 23.6 
Sambucus racemosa (Red Elderberry) 31.5 

  
TOTAL 72.5 
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Appendix 8- Data Summary Tables for Drill Site 4 Reference Site 
 

Drill Site 4 Reference Site                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 3 0.25 

Populus tremuloides (Quaking Aspen) 6 0.5 
   

UNDERSTORY   
GRASSES   

Achnatherum nelsonii (Columbia 
Needlegras) 

0.04 1 

Bromus marginatus (Mountain Brome) 8.72 50.25 
Carex (Carex spp.) 3.3 13.75 

Elymus canadensis (Canada Wildrye) 9.56 46.25 
Elymus trachycaulus (Slender Wheatgrass) 4.12 30.5 

Melica spectabilis (Purple Oniongrass) 0.27 2.5 
Phleum pratensis (Timothy) 0.23 2 

Poa pratensis (Kentucky Bluegrass) 0.47 3.75 
   

FORBS   
Achillea millefolium (Common Yarrow) 2.27 12.25 
Agastache urticifolia (Nettleleaf Giant 

Hyssop) 
0.11 1.75 

Delphinium occidentale (Western Larkspur) 0.34 2.5 
Erigeron eatonii (Eaton’s Fleabane) 0.02 0.75 

Fragaria virginiana (Virginia Strawberry) 0.21 2.75 
Hackelia floribunda (Mayflower Stickseed) 2.41 13.25 
Hymenoxys hoopesii (Orange Sneezeweed) 2.01 17.25 

Lathyrus pauciflorus (Fewflower pea) 2.58 18.5 
Lupinus alpestris (Great Basin Lupine) 2.21 12 
Mertensia ciliate (Mountain Bluebell) 0.06 1.25 

Penstemon cyananthus (Wasatch 
Beardtongue) 

0.06 0.5 

Phacelia sericea (Silky Phacelia) 0.51 3.75 
Rudbeckia occidentalis (Western 

Coneflower) 
1.54 8.25 

Solidago canadensis (Canada Goldenrod) 0.39 1.25 
Taraxacum officinale (Common Dandelion) 0.07 1.5 
Thalictrum fendleri (Fendler’s Medow-rue) 1.89 23.25 

   
TREES/SHRUBS   

Ribes montigenum (Gooseberry Currant) 2.15 12.25 
Sambucus racemosa (Red Elderberry) 4.37 13.25 
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Drill Site 4 Reference Site                               2015 
Total Cover and Composition 

 Mean Percent 
cover 

TOTAL COVER  
Overstory Cover 9 

Understory Cover 50 
Litter 29 

Bareground 21 
Rock  

  
Total Living Cover 59 

  
% Composition  

Grasses 53.4 
Forbs 33.2 

Shrubs 13.4 
 
 

Drill Site 4 Reference Site                              2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 14.5 

Populus tremuloides (Quaking Aspen) 2.9 
Ribes montigenum (Gooseberry Currant) 36.4 

Sambucus racemosa (Red Elderberry) 52.5 
  

TOTAL 106.3 
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Appendix 9- Data Summary Tables for Drill Site 5 
	  

Drill Site 5                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

UNDERSTORY   
GRASSES   

Achnatherum lettermanii (Letterman’s 
Needlegrass) 

1.10 22.25 

Bromus marginatus (Mountain Brome) 0.1 3.5 
Carex (Carex spp.) 2.26 31.25 

Elymus lanceolatus (Thickspike 
Wheatgrass) 

0.33 8.25 

Poa fendleriana (Muttongrass) 1.1 22.25 
Poa pratensis (Kentucky Bluegrass) 9.58 78 

   
FORBS   

Achillea millefolium (Common Yarrow) 0.18 7 
Antennaria (Pussytoes) 0.05 1 

Carduus nutans (Musk Thistle) 0.03 0.75 
Equisetum arvense (Field Horsetail) 0.03 1 
Erigeron eatonii (Eaton’s Fleabane) 0.03 1 

Hymenoxys hoopesii (Orange Sneezeweed) 0.51 13.25 
Melilotus officinalis (Sweetclover) 0.06 5.75 

Orthocarus tolmiei (Tolmie’s Owl’s-clover) 0.55 14.75 
Penstemon rydbergii (Rydberg’s 

Penstemon) 
0.68 10 

Phlox austromontana (Mountain Phlox) 0.61 9 
Potentilla gracilis (Slender Cinquefoil) 0.21 4.25 

   
TREES/SHRUBS   

Artemisia cana (Silver Sagebrush) 0.1 0.75 
Artemisia tridentata vaseyana (Mountain 

Big Sagebrush) 
32.9 38 

Chrysothamnus viscidiflorus (Yellow 
Rabbitbrush) 

4 1.5 

Dasiphora fruticosa (Shrubby Cinquefoil) 0.7 1.75 
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Drill Site 5                               2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 0 

Understory Cover 54 
Litter 3 

Bareground 37 
Rock 6 

  
Total Living Cover 54 

  
% Composition  

Grasses 25.8 
Forbs 4.4 

Shrubs 69.8 
 
 

Drill Site 5                                2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  

Artemisia cana (Silver Sagebrush) 3.6 
Artemisia tridentata vaseyana (Mountain 

Big Sagebrush) 
473.7 

Chrysothamnus viscidiflorus (Yellow 
Rabbitbrush) 

7.9 

Dasiphora fruticosa (Shrubby Cinquefoil) 9.2 
  

TOTAL 494.4 
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Appendix 10- Data Summary Tables for Drill Site 5 Reference Site 
 

Drill Site 5 Reference Site                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

UNDERSTORY   
GRASSES   

Achnatherum lettermanii (Letterman’s 
Needlegrass) 

1.61 15.25 

Carex (Carex spp.) 8.32 78.25 
Elymus lanceolatus (Thickspike 

Wheatgrass) 
0.34 4.5 

Poa fendleriana (Muttongrass) 0.12 0.75 
Poa pratensis (Kentucky Bluegrass) 10.58 79.5 

   
FORBS   

Achillea millefolium (Common Yarrow) 0.56 13.25 
Antennaria (Pussytoes) 0.2 3.25 

Carduus nutans (Musk Thistle) 0.08 1.75 
Crepis acuminate (TapertipHawksbeard) 0.04 0.75 

Erigeron eatonii (Eaton’s Fleabane) 0.1 1.75 
Fragaria virginiana (Virginia Strawberry) 0.42 8 
Hymenoxys hoopesii (Orange Sneezeweed) 0.12 1.75 

Melilotus officinalis (Sweetclover) 0.01 0.75 
Orthocarus tolmiei (Tolmie’s Owl’s-clover) 0.33 8 

Penstemon rydbergii (Rydberg’s 
Penstemon) 

2.22 22.75 

Phlox austromontana (Mountain Phlox) 0.57 9.25 
Potentilla gracilis (Slender Cinquefoil) 0.56 11.25 

Taraxacum officinale (Common Dandelion) 0.02 1 
   

TREES/SHRUBS   
Artemisia tridentata vaseyana (Mountain 

Big Sagebrush) 
28.6 29.25 

Dasiphora fruticosa (Shrubby Cinquefoil) 1.2 0.75 
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Drill Site 5 Reference Site                               2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 0 

Understory Cover 56 
Litter 5 

Bareground 36 
Rock 3 

  
Total Living Cover 56 

  
% Composition  

Grasses 37.4 
Forbs 9.4 

Shrubs 53.2 
 
 

Drill Site 5 Reference Site                               2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  

Artemisia tridentata vaseyana (Mountain 
Big Sagebrush) 

467.5 

Dasiphora fruticosa (Shrubby Cinquefoil) 26.3 
  

TOTAL 512.8 
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Appendix 11- Data Summary Tables for Drill Site 6 
	  

Drill Site 6                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 3.4 4.25 

Populus tremuloides (Quaking Aspen) 12 2.25 
   

UNDERSTORY   
GRASSES   

Achnatherum nelsonii (Columbia 
Needlegras) 

0.04 0.75 

Achnatherum thurberianum (Thurber’s 
Needlegrss) 

0.08 0.5 

Bromus marginatus (Mountain Brome) 13.35 52.25 
Carex (Carex spp.) 3.47 17.25 

Elymus canadensis (Canada Wildrye) 6.48 33.5 
Elymus trachycaulus (Slender Wheatgrass) 1.57 14.5 

Melica spectabilis (Purple Oniongrass) 0.61 5.5 
Muhlenbergia richardsoni (Mat Muhly) 0.04 0.75 

Poa fendleriana (Muttongrass) 0.04 0.5 
Poa pratensis (Kentucky Bluegrass) 5.13 27 

   
FORBS   

Achillea millefolium (Common Yarrow) 2.57 32 
Carduus nutans (Musk Thistle) 0.14 2.5 

Crepis acuminate (Tapertip Hawksbeard) 0.1 1.5 
Hymenoxys hoopesii (Orange Sneezeweed) 4.89 34.75 

Lathyrus pauciflorus (Fewflower pea) 11.25 52.75 
Potentilla gracilis (Slender Cinquefoil) 0.02 0.75 

Rudbeckia occidentalis (Western 
Coneflower) 

1.68 7.5 

Taraxacum officinale (Common Dandelion) 0.37 7 
Thalictrum fendleri (Fendler’s Medow-rue) 0.17 3.5 

   
TREES/SHRUBS   
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Drill Site 6                               2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 15.4 

Understory Cover 52 
Litter 27 

Bareground 21 
Rock  

  
Total Living Cover 67.4 

  
% Composition  

Grasses 59.3 
Forbs 37.5 

Shrubs 3.2 
 
 

Drill Site 6                                2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 14.5 

Populus tremuloides (Quaking Aspen) 29 
  

TOTAL 43.5 
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Appendix 12- Data Summary Tables for Drill Site 6 Reference Site 
 

Drill Site 6 Reference Site                              2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 0.2 0.75 

Populus tremuloides (Quaking Aspen) 15.4 1 
   

UNDERSTORY   
GRASSES   

Achnatherum nelsonii (Columbia 
Needlegras) 

.1 1.5 

Bromus marginatus (Mountain Brome) 9.12 53.5 
Carex (Carex spp.) 6.91 29.5 

Elymus canadensis (Canada Wildrye) 4.97 28.25 
Elymus trachycaulus (Slender Wheatgrass) 0.8 10.5 

Melica spectabilis (Purple Oniongrass) 0.07 1 
Muhlenbergia richardsoni (Mat Muhly) 0.04 0.25 

Poa pratensis (Kentucky Bluegrass) 7.83 48.5 
   

FORBS   
Achillea millefolium (Common Yarrow) 2.12 29.75 

Carduus nutans (Musk Thistle) 0.04 0.75 
Crepis acuminate (Tapertip Hawksbeard) 0.04 1 

Hymenoxys hoopesii (Orange Sneezeweed) 4.25 32.25 
Lathyrus pauciflorus (Fewflower pea) 12.48 64.5 

Penstemon cyananthus (Wasatch 
Beardtongue) 

0.01 0.5 

Potentilla gracilis (Slender Cinquefoil) 0.04 0.5 
Taraxacum officinale (Common Dandelion) 0.17 5.25 
Thalictrum fendleri (Fendler’s Medow-rue) 0.24 5 

   
TREES/SHRUBS   

Abies lasiocarpa (Subalpine Fir)  0.75 
Artemisia tridentata vaseyana (Mountain 

Big Sagebrush) 
4.73 7 

Populus tremuloides (Quaking Aspen)  1 
 
 
 
 
 
 
 
 
 



	   48	  

 
 

Drill Site 6 Reference Site                               2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 15.6 

Understory Cover 54 
Litter 26 

Bareground 20 
Rock  

  
Total Living Cover 69.6 

  
% Composition  

Grasses 55.3 
Forbs 35.9 

Shrubs 8.8 
 
 

Drill Site 6 Reference Site                               2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 2.9 

Artemisia tridentata vaseyana (Mountain 
Big Sagebrush) 

8.7 

Populus tremuloides (Quaking Aspen) 17.4 
  

TOTAL 17.4 
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Appendix 13- Data Summary Tables for Drill Site 7 
	  

Drill Site 7                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 17.2 3.25 

   
UNDERSTORY   

GRASSES   
Bromus anomalus (Nodding Brome) 1 1.75 

Bromus marginatus (Mountain Brome) 1.1 5 
Carex (Carex spp.) 7.23 29.5 

Elymus canadensis (Canada Wildrye) 20.87 64 
Muhlenbergia richardsoni (Mat Muhly) 0.33 3 

Phleum alpinum (Alpine Timothy) 0.05 0.5 
Phleum pratensis (Timothy) 1.1 5.25 

Poa pratensis (Kentucky Bluegrass) 4.55 15.5 
   

FORBS   
Achillea millefolium (Common Yarrow) 2.62 19.75 

Carduus nutans (Musk Thistle) 0.05 0.75 
Fragaria virginiana (Virginia Strawberry) 0.89 7.25 

Geranium richardsonii (Richardson’s 
Geranium) 

0.25 1.75 

Hackelia floribunda (Mayflower Stickseed) 0.1 1 
Hymenoxys hoopesii (Orange Sneezeweed) 0.52 4.5 

Lathyrus pauciflorus (Fewflower pea) 7.87 36.5 
Lupinus alpestris (Great Basin Lupine) 2.63 9.75 

Penstemon cyananthus (Wasatch 
Beardtongue) 

0.03 0.75 

Phacelia sericea (Silky Phacelia) 0.2 0.25 
Rudbeckia occidentalis (Western 

Coneflower) 
1.05 4.5 

Solidago canadensis (Canada Goldenrod) 0.2 0.75 
Taraxacum officinale (Common Dandelion) 0.98 10.5 
Thalictrum fendleri (Fendler’s Medow-rue) 1.23 10.25 

   
TREES/SHRUBS   

Ribes montigenum (Gooseberry Currant) 0.45 2.5 
Sambucus racemosa (Red Elderberry) 0.7 2 
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Drill Site 7                               2015 
Total Cover and Composition 

 Mean 
Percent 
cover 

TOTAL COVER  
Overstory Cover 17.2 

Understory Cover 56 
Litter 28 

Bareground 16 
Rock  

  
Total Living Cover 73.2 

  
% Composition  

Grasses 64.7 
Forbs 33.3 

Shrubs 2 
 
 

Drill Site 7                                2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 40.6 

Ribes montigenum (Gooseberry Currant) 20.3 
Sambucus racemosa (Red Elderberry) 9.2 

  
TOTAL 70.1 
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Appendix 14- Data Summary Tables for Drill Site 7 Reference Site 
 

Drill Site 7 Reference Site                               2015 
Percent Cover and Percent Frequency by Species 

Species Name (Common Name) Mean 
Percent 
Cover 

Percent 
Frequency 

OVERSTORY   
Abies lasiocarpa (Subalpine Fir) 19 3.5 

   
UNDERSTORY   

GRASSES   
Achnatherum nelsonii (Columbia 

Needlegras) 
0.04 0.75 

Bromus anomalus (Nodding Brome) 1.92 10.25 
Bromus marginatus (Mountain Brome) 1 4.5 

Carex (Carex spp.) 6.8 33.25 
Elymus canadensis (Canada Wildrye) 22.4 75 

Melica spectabilis (Purple Oniongrass) 0.12 1.25 
Phleum pratensis (Timothy) 0.16 1.5 

   
FORBS   

Achillea millefolium (Common Yarrow) 2.11 26 
Fragaria virginiana (Virginia Strawberry) 1.53 14 

Geranium richardsonii (Richardson’s 
Geranium) 

0.29 3 

Hackelia floribunda (Mayflower Stickseed) 0.12 2 
Heliomeris multiflora (Showy Goldeneye) 0.2 1.25 
Hymenoxys hoopesii (Orange Sneezeweed) 0.56 4 

Lathyrus pauciflorus (Fewflower pea) 11.13 53.75 
Lupinus alpestris (Great Basin Lupine) 3.69 17.5 

Phacelia sericea (Silky Phacelia) 0.04 0.25 
Rudbeckia occidentalis (Western 

Coneflower) 
0.36 1.25 

Taraxacum officinale (Common Dandelion) 0.25 4.5 
Thalictrum fendleri (Fendler’s Medow-rue) 1.8 21.25 

   
TREES/SHRUBS   

Abies lasiocarpa (Subalpine Fir)  3.5 
Ribes montigenum (Gooseberry Currant) 1.56 4.75 

Sambucus racemosa (Red Elderberry) 0.44 3.25 
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Drill Site 7 Reference Site                               2015 
Total Cover and Composition 

 Mean Percent 
cover 

TOTAL COVER  
Overstory Cover 19 

Understory Cover 58 
Litter 24 

Bareground 17 
Rock 1 

  
Total Living Cover 77 

  
% Composition  

Grasses 58.5 
Forbs 38.1 

Shrubs 3.4 
 
 

Drill Site 7 Reference Site                               2015 
Woody Species Density 

 Number/Acre 
SPECIES (COMMON NAME)  
Abies lasiocarpa (Subalpine Fir) 43.5 

Ribes montigenum (Gooseberry Currant) 20.3 
Sambucus racemosa (Red Elderberry) 6.3 

  
TOTAL 70.1 
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Appendix	  15-‐	  Photos	  of	  Drill	  Site	  1	  
	  

	  
Drill	  Site	  1	  Belt	  1	  

	  

	  
Drill	  Site	  1	  Belt	  2	  
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Drill	  Site	  1	  Belt	  3	  

	  

	  
Drill	  Site	  1	  Belt	  4	  
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Drill	  Site	  1	  Belt	  5	  
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Appendix	  16-‐	  Photos	  of	  Drill	  Site	  1	  Reference	  Site	  
	  

	  
Drill	  Site	  1	  Reference	  Belt	  1	  

	  

	  
Drill	  Site	  1	  Reference	  Belt	  2	  
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Drill	  Site	  1	  Reference	  Belt	  3	  

	  

	  
Drill	  Site	  1	  Reference	  Belt	  4	  
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Drill	  Site	  1	  Reference	  Belt	  5	  
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Appendix	  17-‐	  Photos	  of	  Drill	  Site	  2	  
	  

	  
Drill	  Site	  2	  Belt	  1	  

	  

	  
Drill	  Site	  2	  Belt	  2	  
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Drill	  Site	  2	  Belt	  3	  

	  

	  
Drill	  Site	  2	  Belt	  4	  
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Drill	  Site	  2	  Belt	  5	  
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Appendix	  18-‐	  Photos	  of	  Drill	  Site	  2	  Reference	  Site	  
	  

	  
Drill	  Site	  2	  Reference	  Belt	  1	  

	  
	  

	  
Drill	  Site	  2	  Reference	  Belt	  2	  
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Drill	  Site	  2	  Reference	  Belt	  3	  

	  

	  
Drill	  Site	  2	  Reference	  Belt	  4	  
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Drill	  Site	  2	  Reference	  Belt	  5	  
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Appendix	  19-‐	  Photos	  of	  Drill	  Site	  3	  

	  

	  
Drill	  Site	  3	  Belt	  1	  

	  

	  
Drill	  Site	  3	  Belt	  2	  
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Drill	  Site	  3	  Belt	  3	  

	  

	  
Drill	  Site	  3	  Belt	  4	  
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Drill	  Site	  3	  Belt	  5	  
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Appendix	  20-‐	  Photos	  of	  Drill	  Site	  3	  Reference	  Site	  
	  

	  
Drill	  Site	  3	  Reference	  Belt	  1	  

	  

	  
Drill	  Site	  3	  Reference	  Belt	  2	  
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Drill	  Site	  3	  Reference	  Belt	  3	  

	  

	  
Drill	  Site	  3	  Reference	  Belt	  4	  
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Drill	  Site	  3	  Reference	  Belt	  5	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



	   71	  

Appendix	  21-‐	  Photos	  of	  Drill	  Site	  4	  
	  

	  
Drill	  Site	  4	  Belt	  1	  

	  

	  
Drill	  Site	  4	  Belt	  2	  
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Drill	  Site	  4	  Belt	  3	  

	  

	  
Drill	  Site	  4	  Belt	  4	  
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Drill	  Site	  4	  Belt	  5	  
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Appendix	  22-‐	  Photos	  of	  Drill	  Site	  4	  Reference	  Site	  
	  

	  
Drill	  Site	  4	  Reference	  Belt	  1	  

	  

	  
Drill	  Site	  4	  Reference	  Belt	  2	  

	  
	  
	  



	   75	  

	  

	  
Drill	  Site	  4	  Reference	  Belt	  3	  

	  

	  
Drill	  Site	  4	  Reference	  Belt	  4	  
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Drill	  Site	  4	  Reference	  Belt	  5	  
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Appendix	  23-‐	  Photos	  of	  Drill	  Site	  5	  
	  

	  
Drill	  Site	  5	  Belt	  1	  

	  

	  
Drill	  Site	  5	  Belt	  2	  
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Drill	  Site	  5	  Belt	  3	  

	  

	  
Drill	  Site	  5	  Belt	  4	  
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Drill	  Site	  5	  Belt	  5	  
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Appendix	  24-‐	  Photos	  of	  Drill	  Site	  5	  Reference	  Site	  
	  

	  
Drill	  Site	  5	  Reference	  Belt	  1	  

	  

	  
Drill	  Site	  5	  Reference	  Belt	  2	  
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Drill	  Site	  5	  Reference	  Belt	  3	  

	  

	  
Drill	  Site	  5	  Reference	  Belt	  4	  
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Drill	  Site	  5	  Reference	  Belt	  5	  
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Appendix	  25-‐	  Photos	  of	  Drill	  Site	  6	  
	  

	  
Drill	  Site	  6	  Belt	  1	  

	  

	  
Drill	  Site	  6	  Belt	  2	  
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Drill	  Site	  6	  Belt	  3	  

	  

	  
Drill	  Site	  6	  Belt	  4	  
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Drill	  Site	  6	  Belt	  5	  
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Appendix	  26-‐	  Photos	  of	  Drill	  Site	  6	  Reference	  Site	  
	  

	  
Drill	  Site	  6	  Reference	  Belt	  1	  

	  

	  
Drill	  Site	  6	  Reference	  Belt	  2	  
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Drill	  Site	  6	  Reference	  Belt	  3	  

	  

	  
Drill	  Site	  6	  Reference	  Belt	  4	  
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Drill	  Site	  6	  Reference	  Belt	  5	  
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Appendix	  27-‐	  Photos	  of	  Drill	  Site	  7	  
	  

	  
Drill	  Site	  7	  Belt	  1	  

	  
	  

	  
Drill	  Site	  7	  Belt	  2	  
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Drill	  Site	  7	  Belt	  3	  

	  

	  
Drill	  Site	  7	  Belt	  4	  
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Drill	  Site	  7	  Belt	  5	  
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Appendix	  28-‐	  Photos	  of	  Drill	  Site	  7	  Reference	  Site	  
	  

	  
Drill	  Site	  7	  Reference	  Belt	  1	  

	  

	  
Drill	  Site	  7	  Reference	  Belt	  2	  
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Drill	  Site	  7	  Reference	  Belt	  3	  

	  

	  
Drill	  Site	  7	  Reference	  Belt	  4	  
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Drill	  Site	  7	  Reference	  Belt	  5	  
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Appendix	  29-‐	  Study	  Area	  Maps	  

	  
Drill	  Site	  1	  and	  Drill	  Site	  1	  Reference	  Site	  

	  

	  
Drill	  Site	  2	  and	  Drill	  Site	  2	  Reference	  Site	  
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Drill	  Site	  3	  and	  Drill	  Site	  3	  Reference	  Site	  

	  

	  
Drill	  Site	  4	  and	  Drill	  Site	  4	  Reference	  Site	  
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Drill	  Site	  5	  and	  Drill	  Site	  5	  Reference	  Site	  

	  

	  
Drill	  Site	  6	  and	  Drill	  Site	  6	  Reference	  Site	  
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Drill	  Site	  7	  and	  Drill	  Site	  7	  Reference	  Site	  
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Appendix 30- UTM Coordinates of Reference Areas 
	  
	  
Drill	  1	  Reference	   0477575	  E	   4391748	  N	  
	  
Drill	  2	  Reference	   0477865	  E	   4391526	  N	  
	  
Drill	  3	  Reference	   0477529	  E	   4391215	  N	  
	  
Drill	  4	  Reference	   0477010	  E	   4389991	  N	  
	  
Drill	  5	  Reference	   0478707	  E	   4388177	  N	  
	  
Drill	  6	  Reference	  	   0479848	  E	   4386360	  N	  
	  
Drill	  7	  Reference	   0479055	  E	   4385515	  N	  
	  
	  



COMMERCIAL TESTING. ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148. TEL: 708-953-9300 FAX: 708-953-9306 

Member of the SGS Group (Societe Generale de Surveillance) 

January 4, 1996 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, B-200, DENVER, CO 80239 

TEL: (303) 373-4n2 
FAX: (303) 373-4791 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

!Is 

ROOF ROCK 

XXXXX 

CTE SKYLINE 

------

December 14, 1995 

Analysis Report No. 

FORMS OF 

As Received 

!Is Pyritic 0.02 
!Is Sulfate <0.01 

Organic (diff) 0.01 

!Is Sulfur 0.04 

Sample identification by 
CTE SKYLINE 

SAMPLE ID:33-11831 

72-325409 

SULFUR 

Dry Basis 

0.02 
( 0.01 

0.01 

0.04 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, IDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING It ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD,ILLINOIS 60148- TEL: 708-953-9300 FAX: 708-953-9306 

Member of the SGS Group (Societe Generale de Surveillance) 

January 4, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample ROOF ROCK 

Sample taken by CTE SKYLINE 

Date received December 14, 1995 

Analysis report no. 

PARAMETER 

Acid Base Account 
Acid Potential 
Neutralization Potential 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, 9-200, DENVER, CO 80239 

TEL: (303) 373-4772 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE ID:33-11831 

72-325409 

RESULTS 

80.6 T/1000 T 
0.6 T/1000 T 

8l. 2 T /1000 T 

Results: Results are reported as indicated. 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Manager, Denver Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING It ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148· TEL: 708-953-9300 FAX: 708-953-9306 

November 2, 1995 

UTAH FUEL COMPANY 
POBOX 719 
HELPER UT 84526 

Kind of sample 

Member of the SGS Group 

reported to us FLOOR ROCK 

Sample taken at Skyline Mine 

Sample taken by Utah Fuel Company 

Date sampled ------

Date received October 31, 1995 

Analysis report no. 

Generale de 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 690. PRICE. UT 84501 

TEL: (801) 637-7925. EXT. 2044 
. FAX: (801) 637-7929 

Sample identification by 
Utah Fuel Company 

CUSTOMER: SKYLINE MINE 
LOWER BENCH 
FLOOR ROCK 
SEAM: LOA 
FOOTAGE:2042.25 - 2042.75 
SAMPLE NET: 5 LBS. 

33-11834 

PROXIMATE ANALYSIS 

As Received 

% Moisture 4.01 
%Ash 86.90 

% Volatile 9.08 
% Fixed Carbon 0.01 

100.00 

Btu/lb xxxxx 
% Sulfur xxxxxx 

% Moisture, Ash-free Volatile = 99.89 
% Dry, Mineral matter free Volatile = xxxxxx 
% Dry, Mineral matter free Fixed Carbon = xxxxxx 
Moisture, Ash-free Btu = xxx xx 
Moisture, Mineral matter free Btu * = xxxxx 
Pounds of S02 per 10A6 Btu @ 100% = xxxxxx 
(Based on as rec'd moisture)* 
% Air Dry Loss = 3. 18 
Pound of Sulfur per 10A6 Btu = xxxxxx 
% Residual moisture = 0.86 

Dr~ Basis 

xxxxx 
90.53 
9.46 
0.01 

100.00 

xxxxx 
xxxxxx 

Respectfully submltled, 
COMMERCIAL TESTING & ENGINEERING CO. 

Manager, Skyline Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. TIDEWATER AND GREAT LAKES PORT:>, AND RIVER LOADING FACILITIES 
F-465A1033/94 
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COMMERCIAL TESTING It ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148. TEL: 708-953-9300 FAX: 708-953-9306 

Member of the SGS Group (Societe Generale de Surveillance) 

January 4, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample FLOOR ROCK 
reported to us 

Sample taken at xxxxx 

Sample taken by CTE SKYLINE 

Date sampled - - -- --

Date received December 14, 1995 

Analysis Report No. 

FORMS OF 

As Received 

% Pyritic 1.18 
% Sulfate < 0.01 

% Organic (diff) 0.40 

% Sulfur 1.59 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, B·200, DENVER, CO 80239 

TEL: (303) 373-4n2 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE ID:33-11834 

72-325408 

SULFUR 

D~ Basis 

1.20 
( 0.01 

0.40 

1. 61 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, T WATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148. TEL: 708-953·9300 FAX: 708-953-9306 

Member of the SGS Group (Societe Generale de Surveillance) 

January 4, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample FLOOR ROCK 

Sample taken by CTE SKYLINE 

Date received December 14, 1995 

Analysis report no. 

PARAMETER 

Acid Base Account 
Acid Potential 
Neutralization Potential 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, B-200, DENVER, CO 80239 

TEL: (303) 373-4n2 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE ID:33-11834 

72-325408 

RESULTS 

-1.5 T/1000 T 
37.5 T/1000 T 
36.0 T/1000 T 

Results: Results are reported as indicated. 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Manager, Denver Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148. TEL: 708-953-9300 FAX: 708-953-9306 

February 12, 1996 

CT&E SKYLINE 
P_O_ BOX 690 
PRICE UT 84501 

Kind of sample ROOF ROCK 
reported to us 

Sample taken at xxxxx 

Sample taken by CTE SKYLINE 

Date sampled ------

Date received February 1, 1996 

Analysis report no. 

Generale de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, 6-200, DENVER, CO 80239 

TEL: (303) 373-4772 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE #: 33-12156 
CORE DRILL HOLE 95-28-01 
ROOF ROCK 
BEGINNING FOOTAGE: 1210.95 

ENDING FOOTAGE: 1211.45 

72 -328481 

FORMS OF SULFUR 
As Received Dry Basis 

lis Pyritic Sulfur 0.84 0.85 
lis Sulfate Sulfur < 0.01 < 0.01 
lis Organic Sulfur (diff) 0.16 0.16 

lis Total Sulfur 1.01 1.02 

APPARENT SPECIFIC GRAVITY 2.21 

Respectfully submitted, 
COM ERCIAL TESTING & ENGINEERING CO. 

~ 
ana er, D nver Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TI WATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE210-B. LOMBARD. ILLINOIS 60148. TEL: 708-953-9300 FAX: 708-953-9306 

-C;INCE 1908 Member of the SGS Group (Societe Generale de Surveillance) 

February 6, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample ROOF ROCK 

Sample taken by CTE SKYLINE 

Date received February 1, 1996 

Analysis report no. 

PARAMETER 

Acid Base Account 
Acid Potential 
Neutralization Potential 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, 8-200, DENVER, CO 80239 

TEL: (303) 373-4772 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE #: 33-12156 
CORE DRILL HOLE 95-28-01 

ROOF ROCK 
BEGINNING FOOTAGE: 1210.95 

ENDING FOOTAGE: 1211.45 

72-328481 

RESULTS 

129.7 T/1000 T 
31.6 T/1000 T 

161.3 T/1000 T 

Results: Results are reported as indicated. 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Manager, Denver Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES 

F-465/072194 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148. TEL: 708-953·9300 FAX: 708-953-9306 

February 12, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

COAL 

XXXXX 

CTE SKYLINE 

------

February 1, 1996 

Analysis report no. 

FORMS OF 
As Received 

lis Pyritic Sulfur 0_05 
lis Sulfate Sulfur < 0_01 
lis Organic Sulfur (diff) 0.39 

lis Total Sulfur 0.45 

APPARENT SPECIFIC GRAVITY 

de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, 8-200, DENVER, CO 80239 

TEL: (303) 373-4772 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE #: 33-12158 
CORE DRILL HOLE 95-28-01 
LOWER COAL 
BEGINNING FOOTAGE: 1215.58 

ENDING FOOTAGE: 1219_70 

72-328483 

SULFUR 
D;:y Basis 

0.05 
< 0.01 

0.40 

0.46 

l.28 

Respectfully submitted, 
COM ERCIAL TESTING & ENGINEERING CO. 

", ... ', ,~. 
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TI WATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 21()"B, LOMBARD, ILLINOIS 60148. TEL: 708-953-9300 FAX: 708-953-9306 

Member of the SGS Group (Societe Generale de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS STREET 

March 6, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample COAL 

Sample taken by CTE SKYLINE 

Date received February 1, 1996 

Sample identification by 
CTE SKYLINE 

SAMPLE #: 33-12160 
CORE DRILL HOLE 95-28-01 
COMP #1 
BEGINNING FOOTAGE: 1211.45 
ENDING FOOTAGE: 1219.70 

Analysis report no. 72 -328485 

TRACE ELEMENTS IN COAL (Dry Coal Basis) 

Antimony <1 ug/g Manganese 12 ug/g 
Arsenic 2 ug/g Mercury 0.16 ug/g 
Barium 15 ug/g Molybdenum <2 ug/g 
Beryllium 0.3 ug/g Nickel 3 ug/g 
Cadmium <0.2 ug/g Selenium 1 ug/g 
Chromium 6 ug/g Silver <0.2 ug/g 
Cobalt <1 ug/g Strontium 43 ug/g 
Copper 5 ug/g Tin <1 ug/g 
Lead 2 ug/g Vanadium 7 ug/g 
Lithium 2 ug/g Zinc 7 ug/g 

Zirconium 7 ug/g 

Respectfully submitted, 
COMMERCIAL TESTING & ENG

V 
CO. 

D~= (}. a ----

SUITE B-200 
DENVER, CO 80239 
TEL: (303) 373-4772 
FAX: (303) 373-4791 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148. TEL: 708-953-9300 FAX: 708-953-9306 

( '>ONCE 0908 Member of the SGS Group (Societe Generale de Surveillance) 

February 6, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample FLOOR ROCK 

Sample taken by CTE SKYLINE 

Date received February 1, 1996 

Analysis report no. 

PARAMETER 

Acid Base Account 
Acid Potential 
Neutralization Potential 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, B-200, DENVER, CO 80239 

TEL: (303) 373-4772 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE #: 33-12159 
CORE DRILL HOLE 95-28-01 

FLOOR ROCK 
BEGINNING FOOTAGE: 1219.70 

ENDING FOOTAGE: 1220.20 

72-328484 

RESULTS 

115.6 T/1000 T 
0.3 T/1000 T 

115.9 T/1000 T 

Results: Results are reported as indicated. 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

L~S'~ 
Manager, Denver Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING at ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148. TEL: 7()8.953-9300 FAX: 7()8.953-9306 

Member of the SGS Group (Societe Generale de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS STREET 

March 7, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample COAL 

Sample taken by CTE SKYLINE 

Date received January 25, 1996 

Sample identification by 
CTE SKYLINE 

SAMPLE #: 33-12154 
CORE DRILL HOLE 95-28-01 
COMP #1 
BEGINNING FOOTAGE: 1341.58 

ENDING FOOTAGE: 1348.00 

Analysis report no. 72 -327704 

TRACE ELEMENTS IN COAL {D;!;J! Coal Basis} 

Antimony <1 ug/g Manganese 15 ug/g 
Arsenic 5 ug/g Mercury 0.12 ug/g 
Barium 75 ug/g Molybdenum <4 ug/g 
Beryllium 0.8 ug/g Nickel 3 ug/g 
Cadmium <0.4 ug/g Selenium 2 ug/g 
Chromium 14 ug/g Silver <0.4 ug/g 
Cobalt 3 ug/g Strontium 72 ug/g 
Copper 8 ug/g Tin <1 ug/g 
Lead 17 ug/g Vanadium 19 ug/g 
Lithium 13 ug/g Zinc 18 ug/g 

Zirconium 20 ug/g 

Respectfully submitted, 
COMMERCIAL TESTING & ENIr:0' 

!l.=ca 

SUITE 8-200 
DENVER, CO 80239 
TEL: (303) 373-4772 
FAX: (303) 373-4791 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 

f-465 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148. TEL: 708-953-9300 FAX: 708-953·9306 

February 12, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample FLOOR ROCK 
reported to us 

Sample taken at xxxxx 

Member of the 

Sample taken by CTE SKYLINE 

Date sampled ---- --

Date received February 1, 1996 

Analysis report no. 

FORMS OF 
As Received 

lis Pyritic Sulfur 0.03 
lis Sulfate Sulfur < 0.01 
lis Organic Sulfur (diff) 0.01 

lis Total Sulfur 0.05 

APPARENT SPECIFIC GRAVITY 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, 8-200, DENVER, CO 80239 

TEL: (303) 373-4772 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE #: 33-12153 
CORE DRILL HOLE 95-28-01 
FLOOR ROCK 
BEGINNING FOOTAGE: 1348.00 

ENDING FOOTAGE: 1348.50 

72-328477 

SULFUR 
Dry Basis 

0.03 
< 0.01 

0.01 

0.05 

2.53 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, IDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148. TEL: 708-953-9300 FAX: 708-953-9306 

'SINCE 1908 Member of the SGS Group (Societe Generale de Surveillance) 

February 6, 1996 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample FLOOR ROCK 

Sample taken by CTE SKYLINE 

Date received February 1, 1996 

Analysis report no. 

PARAMETER 

Acid Base Account 
Acid Potential 
Neutralization Potential 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS, 8-200, DENVER, CO 80239 

TEL: (303) 373-4772 
FAX: (303) 373-4791 

Sample identification by 
CTE SKYLINE 

SAMPLE #: 33-12153 
CORE DRILL HOLE 95-28-01 

FLOOR ROCK 
BEGINNING FOOTAGE: 1348.00 

ENDING FOOTAGE: 1348.50 

72 -328477 

RESULTS 

21.5 T/1000 T 
1. 6 T/1000 T 

23.1 T/1000 T 

Results: Results are reported as indicated. 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Manager, Denver Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 • TEL: 630-953-9300 FAX: 630-953-9306 

~5iG5i Member of the SGS Group (Societe Generale de Surveillance) 

PLEASE ADDRESS All CORRESPONDENCE TO: 
4665 PARIS STREET 

April 29, 1999 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample ROCK 

Sample taken by CTE SKYLINE 

Date received April 9, 1999 

Sample identification by 
CTE SKYLINE 

SAMPLE NO: 33-15747 
SAMPLE 10: ROOF ROCK 

Analysis report no. 72-402729 

FORMS OF SULFUR 
As Rec~ived D~ Basis 

% Pyritic Sulfur 0.13 0.13 
% Sulfate Sulfur < 0.01 < 0.01 
% Organic Sulfur Cdiff) 0.41 0.41 

% Total Sulfur 0.55 0.55 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Denver Laboratory 

SUITE 6-200 
UE:NVER, CO 8023ii1 
TEL: (303) 373-4n2 
FAX: (303) 373-4791 

MEMBER 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIes 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAl OFFICES: 1919 SOUTH HIGHlMD AVE" SUITE 210-B, LOMBARD, ILUNOIS 60148 • TEL: 630-953-9300 FAA: 630-953-9306 

\'lCE 1908'" @SGS Member of the SGS Group (Societe Generale de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
4665 PARIS STREET 

April 29, 1999 

CT&E SKYLINE 
P.O. BOX 690 
PRICE UT 84501 

Kind of sample ROCK 

Sample taken by CTE SKYLINE 

Date received April 9, 1999 

Analysis report no. 

PARAMETER 

Acid Base Account 
Acid Potential 
Neutralization Potential 

Sample identification by 
CTE SKYLINE 

SAMPLE NO: 33-15747 
SAMPLE ID: ROOF ROCK 

72-402729 

RESULTS 
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1.0 Introduction 
The following narrative is submitted pursuant to Federal requirements regulating 
potential impacts to threatened, endangered, candidate and sensitive species and their 
associated habitats.  
 
The Southwest Reserves NEPA Project Area (Project Area) is located near Electric Lake 
at the top of Hunington Canyon. While leasing authority for all Federal coal reserves is 
given to the BLM under the Mineral Leasing Act of 1920, the surface management 
agency for this project is the US Forest Service. The Project Area is located on lands 
administered by the Manti-La Sal National Forest and adjacent privately owned property. 
This survey was required to meet Special Coal Lease Stipulations #2, #3 and #14, as 
outlined in the Record of Decision (ROD) (ROD Attachment 1, pp 2-3) which was based 
on the Final Environmental Impact Statement for the Flat Canyon Coal Lease Tract 
(UTU-77114).  
 

Stipulation #2 states; “If there is reason to believe that Threatened or 
Endangered (T&E) species of plants or animals, or migratory bird species 
of high Federal interest occur in the area, the Lessee shall be required to 
conduct an intensive field inventory of the area to be disturbed and/or 
impacted…”.  
 
Stipulation #3 states; The Lessee shall be required to perform a study to 
secure adequate baseline data to quantify the existing surface resources 
on and adjacent to the lease area…The study shall be adequate to locate, 
quantify, and demonstrate the interrelationship of hydrology, vegetation, 
and wildlife. Baseline data will be established so that future programs of 
observation can be incorporated at regular intervals for comparison.” 
 
 Stipulation #14 states; “In order to protect big-game wintering areas, elk 
calving and deer fawning areas, sage grouse strutting areas, and other 
key wildlife habitat and/or activities, specific surface uses outside the mine 
development areas may be curtailed during specified periods of the year.” 
 

The National Environmental Policy Act (NEPA) requires that federal agencies consider 
the environmental impact of their proposed actions and reasonable alternatives. Under 
NEPA, through the development of an Environmental Impact Statement (EIS), the Forest 
Service has considered the environmental consequences of the proposed leasing of Tract 
(UTU-77114) and determined that the aforementioned stipulations were required to 
ensure environmental compliance with federal, state and forest laws, regulations, plans 
and conservation agreements. Coal exploration in the state of Utah requires consideration 
of wildlife species on the ground surface above associated mining activities. Thus, project 
implementation requires biological surveys to identify the presence or absence, and 
habitat suitability of protected status species prior to project activities. 
 
In an effort to achieve environmental compliance as outlined in the ROD, Skyline Mine 
contracted with Western Land Services (WLS), an environmental consulting firm, to 



 

2 
 

conduct raptor inventory surveys (i.e. northern goshawk protocol surveys) and general 
wildlife surveys in the area to assess species presence/absence and potential habitat.   
 
Pre-field research was completed by WLS wildlife biologists, who utilized GIS data from 
the Utah Division of Wildlife Resources (UDWR), coordinated with US Forest Service 
(USFS) Wildlife Biologists, a Utah Division of Oil, Gas, and Mining (UDOGM) Wildlife 
Biologist, the Utah Natural Heritage Program (UNHP), and researched species ecology, 
life history, known distribution, and habitat requirements.  
 

2.0 Project Description  
The Southwest Reserves Project Area is located in Township 13 South, Range 6 East, in 
Sections 15, 16, 17, 20, 21, 22, 27, 28, 29, 31, 32, 33, 34, and 35; and Township 14 
South, Range 6 East, in Sections 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 14, 15, and 16 (see attached 
Map).  The project lies in Sanpete and Emery Counties. The Project Area was delineated 
in a GIS by outlining the boundaries defined in the ROD. During the month of July 2012, 
protocol surveys for northern goshawk, other nesting raptors, and general wildlife 
inventories were completed. Surveys for other nesting raptor species were completed 
simultaneously with northern goshawk protocol surveys; a subsequent survey was also 
completed based on observations made during the 1st calling station survey.     
 
3.0 Habitat Overview 
The vegetation across the survey area is very diverse and is somewhat consistent 
throughout the survey area. Vegetation is dependent on elevation, slope, and available 
water resources.  Riparian areas are dominated by typical high elevation riparian species.  
The bottoms of some valleys are drier and dominated by mountain big sagebrush and 
silver sagebrush communities.  South and East facing slopes, at higher elevations are 
dominated by quaking aspen communities.  However, there are some areas that are open 
on South and East facing slopes.  These open areas are typically grass and tall forb 
communities.  However, a significant number of the open areas are dominated by false 
hellebore.  The North and West facing slopes are dominated by conifer communities.  
The tree species within the conifer community are mostly dead or dying, and most areas 
have an abundance of deadfall due to beetle infestations.  Because of the deadfall and 
dead trees the forbs and grasses within the conifer communities are very diverse and most 
areas have a solid understory.  The tops of the ridges in the survey area vary with some 
being dominated by shrub communities such as mountain big sagebrush, elderberry or 
chokecherry while others are dominated by grass and tall forb communities.  While some 
of the ridge tops are dominated by cluster tarweed.  For complete list of plant species 
noted to occur within the project area see attached Appendix A, Plant Species Table.  
 
4.0 Methodology 
Northern Goshawk broadcast acoustical surveys were conducted following U.S. 
Department of Agriculture (USDA) Forest Service, 2006, Northern Goshawk Inventory 
and Monitoring Technical Guide pp.3.13-15. Using GIS, survey transects were 
established 250 meters apart through the survey area; which encompassed the entire 
Project Area.  Broadcast calling stations were then established every 200 meters along 
each transect. All surveys were completed by qualified wildlife biologists and technicians 
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with a minimum of 2 years’ experience conducting broadcast acoustical surveys. Upon 
arrival at each broadcast calling station, the surveyor looked and listened before 
broadcasting the pre-recorded alarm calls. Utilizing FoxPro game calls, pre-recorded 
northern goshawk alarm calls were broadcast for approximately 10 seconds followed by 
30 seconds of looking and listening. After turning 120 degrees the sequence was then 
repeated. Once the sequence of 10 seconds of calling and 30 seconds of looking and 
listening was completed 3 times and no response was elicited the surveyor then repeated 
the sequence before moving to the next calling station.  Surveys were timed in 
accordance to the survey requirements outlined in the 2006 Goshawk Technical Guide 
and were based on local knowledge of nesting chronologies in the area. Additionally, 
surveyors searched for foraging raptors between calling stations when vantage points 
were available. In an effort not to duplicate inventories, calling stations east of Electric 
Lake and Upper Huntington Creek and other specific call stations in T13S R6E Sections 
28, 27, 33, and 34 were conducted by USFS Technicians as a part of a separate Forest 
Service Project. Therefore, call stations in these areas were not surveyed as a part of these 
inventories. Seasonal timing of the inventory surveys within the project area was later in 
the nesting season due to limited access to the area as a result of high elevation snow 
pack levels and then restricted access in the area due to the Seely wildfire. Consultation 
with the USFS and UDOGM was conducted concerning survey timing and was within 
the seasonal guidelines as defined in the 2006 technical guide. Prior to conducting the 
survey the nest documented during the 2011 survey were monitored to determine nesting 
status. Of the five nests documented four nest were removed from the database; 2 
misclassified (i.e., large mistletoe structures with dish shaped tops), 2 were suspected 
blown out, and one was occupied by an adult breeding pair of red-tailed hawks. The nest 
had one nestling perched on the nest. The call stations within 0.5 miles of the nest were 
not called in order to eliminate any potential for negative effects to the nestling.  
Call stations near the campground of Mia Shalom were eliminated after the 2011 survey 
due to habitat suitability limits, habitat alterations such as logging, and constant high 
activity levels on the privately owned land. Elimination was only conducted after 
consultation with the USFS biologists after the 2011survey.     
 
5.0 Survey Results 
On July 24, 2012 near call station 32 one unconfirmed observation of a possible northern 
goshawk was documented. The sighting was brief and the biologist was unable to 
positively identify species with certainty. The behavioral observation suggested a non-
vocal northern goshawk response may have occurred. Therefore, on July 26, 2012 a high 
intensity nest search was conducted around the call station and surrounding area where 
the unconfirmed sighting was documented. The nest search included a combination of 
visual nest searches utilizing ocular equipment and attempts to elicit vocal responses by 
playing a combination of northern goshawk alarm and wailing calls. During the course of 
the nest search, no audible or visual responses were documented of northern goshawks 
and no nest sites were detected.   
 
In summary, as previously stated one unconfirmed northern goshawk observations was 
documented but no vocal elicitations were documented during the course of this 
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inventory. Further investigation in the area resulted in no visual or audible observations 
of northern goshawk.   
 
Surveyors documented both visual and audible responses to the alarm calls from red-
tailed hawks (REHA), and common ravens (CORA). Other species encountered during 
the inventory include mule deer, rocky mountain elk, black bear, turkey vulture (TUVU), 
bald eagle (BAEA), dusky blue grouse, dark-eyed junco (slate-colored form), Clark’s 
nutcracker, American robin, black-capped chickadee, mountain chickadee, Lazuli 
bunting, and Townsend’s solitaire. 
 
5.1 Raptor Results 
While conducting northern goshawk calling surveys, red-tailed hawks were noted 
throughout the project area; behavioral observations included both foraging and territorial 
defense. Audible responses by red-tailed hawks varied, as some were elicited from the 
northern goshawk alarm calls while others were noted by surveyors as not in response to 
the call.  
 
Table 1 summarizes each raptor detection by call station, species, number of individuals, 
date, whether the detection was visual or audible, and surveyor notes if available.  
 

Table 1. Data Sheet Summary of Raptor Observations 
Station# Date Auditory Visual Species Notes 
307 7/16/2012 No yes GOEA 2  GOEA observed flying 

NE of calling station 
320 7/17/2012 No yes REHA 2 RTHA observed near nest 
273 7/17/2012 Yes yes REHA 2 REHA observed and 

heard west of calling 
station 

211 7/17/2012 Yes no REHA REHA heard near calling 
station 

96 7/18/2012 Yes no REHA REHA heard near calling 
station 

200 7/18/2012 No yes AMKE AMKE observed near 
calling station 

149 7/18/2012 No yes REHA REHA observed near 
calling station 

177 7/18/2012 Yes no REHA REHA heard west of 
calling station 

179 7/18/2012 Yes no REHA REHA heard east of calling 
station 

90 7/18/2012 Yes no REHA REHA heard near calling 
station 

119 7/18/2012 Yes no REHA REHA heard north of 
calling station 

77 7/18/2012 Yes yes REHA REHA observed and heard 
near calling station 
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54 7/19/2012 No yes REHA 2 REHA observed perched 
west of calling station 

53 7/19/2012 Yes yes REHA 2 REHA observed and 
heard north of calling 
station 

16 7/19/2012 No yes REHA fledgling REHA observed 
near calling station  

463 7/19/2012 No yes REHA Several REHA observed , 
both adult and juveniles 

469 7/19/2012 No yes REHA 2 REHA observed near 
calling station  

426 7/19/2012 Yes no REHA  
435 7/19/2012 No yes Unknown 2 Hawks observed to the 

east of calling station, 
unable to identify 

33 7/20/2012 Yes yes REHA 2 REHA observed and 
heard SW of calling station 

387 7/20/2012 Yes yes REHA 1 adult and 1 fledgling 
REHA observed and heard 
SW of calling station 

298 7/23/2012 Yes no REHA REHA heard east of calling 
station 

330 7/23/2012 Yes yes REHA REHA observed and heard 
near calling station 

273 7/23/2012 No yes REHA REHA Observed to the 
west of calling station 

319 7/23/2012 No yes REHA REHA Observed to the 
south of calling station 

432 7/24/2012 Yes no REHA REHA heard west of 
calling station 

434 7/24/2012 Yes no REHA REHA heard northeast of 
calling station 

479 7/24/2012 No yes REHA REHA Observed to the east 
of calling station 

54 7/24/2012 No yes REHA 2 REHA observed north of 
calling station 

53 7/24/2012 No yes REHA 2 REHA observed east of 
calling station 

48 7/24/2012 No yes NOGO 1 NOGO unconfirmed 
observation (further survey 
efforts to locate nest or 
confirm sighting yielded in 
no nests found and no 
sightings) 

468 7/24/2012 Yes no REHA REHA heard near calling 
station 
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493 7/24/2012 No yes REHA REHA observed near 
calling station 

32 7/24/2012 No yes NOGO 1 NOGO possibly observed 
(further survey efforts to 
locate nest or confirm 
sighting yielded in no nests 
found and no sightings) 

175 7/25/2012 Yes no REHA REHA heard north of 
calling station 

133 7/25/2012 Yes yes REHA REHA observed near 
calling station 

78 7/25/2012 No yes REHA&
GOEA 

REHA&GOEA observed 
near calling station 

135 7/26/2012 No yes REHA REHA observed near 
calling station 

26 7/26/2012 Yes yes REHA REHA observed and heard 
near calling station 

33 7/26/2012 Yes no REHA REHA heard southeast of 
calling station 

21 7/26/2012 No yes Unknown 
Owl 

Owl (unidentified species 
observed near calling 
station) 

4 7/26/2012 No yes REHA 2 REHA observed near 
calling station 

 
As a result of the number of observations of red tailed hawks within the survey area it 
was determined that subsequent surveys for red-tailed hawk nest sites would be 
conducted in areas where sightings and/or vocalization were heard. Initially, survey data 
sheets were reviewed and locations of adult pair or fledgling red-tailed hawk were noted 
on a map which included the location of calling stations. From that, areas were identified 
where likely nest sites may occur based on previously documented response data. The 
areas near the following groups of calling stations were then surveyed on foot and by 
glassing likely nesting habitat. The areas surveyed were located in and around calling 
stations; (33, 34) (53, 54) (469) (426) (389, 388,387,403) (307, 320, and 279,264) (177, 
179,149) (96, 90, and 77). Surveys were conducted on July 19-22, 2012 
 
In addition to the existing active nest that was first detected in 2011, two new active red-
tailed hawk territories were established during these survey efforts; near call stations 33 
and 53 (see attached map).  A UDOGM Raptor Survey Form was completed for each of 
the new active territories and is attached as Appendix C. Survey efforts in other identified 
areas resulted in observing red-tailed hawks on several occasions, but did not result in 
detecting any new nest sites.  
 

5.2 Big Game Results 
Observations of Big Game, mule deer and rocky mountain elk, were noted during 
northern goshawk calling surveys. On July 19th approximately 50 cow and calf elk were 
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observed near calling stations 434, 436 and 455. On July 24th, 12 cow and calf elk were 
observed near calling station 428. On July 25, 10 cow and calf elk were observed near 
calling station 179, with an additional 6 elk observed near station 88. On July 23rd 
approximately 16 mule deer were observed near calling stations 273 and 289.    
 

6.0 Conclusions and Recommendations 
During the inventory of the Project Area, biologists documented audible responses or 
visual detections of raptors on 42 occasions, none of which were from northern 
goshawks. Three actively occupied red-tailed hawk territories were documented during 
surveys.  
 
 The vegetative communities within the Project Area are classified by the Utah Division 
of Wildlife Resources as crucial summer mule deer fawning habitat and crucial summer 
elk calving habitat; during the course of the survey numerous cow-calf and doe-fawn 
observations were documented within the Project Area. This survey meets the wildlife 
components of the aforementioned stipulations (e.g. #2, #3, and #14) as documented in 
the ROD. No T&E species were encountered during the course of this inventory survey.  
 
We recommend in subsequent years coordination with the US Forest Service and Utah 
Division of Oil, Gas, and Mining continues to be conducted prior to inventory initiation 
in order to refine the survey area requirements, ensure nesting data is transferred, and up 
to date protocols are followed.     
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Tree Species 
Scientific Name Common Name 

Abies concolor White fir 
Abies lasiocarpa Subalpine Fir 
Picea engelmannii Engelmann Spruce 
Picea pungens Blue Spruce 
Populus tremuloides Quaking Aspen 
Pseudotsuga menziesii Douglas fir 
 

Shrub Species 
Scientific Name Common Name 

Artemisia cana Silver Sagebrush 
Artemisia tridentata vaseyana Mountain Big Sagebrush 
Potentilla fruticosa Bush Cinquefoil 
Prunus virginiana Chokecherry 
Ribes inerme Whitestem Gooseberry 
Ribes viscosissimum Sticky Currant 
Salix boothii Booth’s Willow 
Salix drumondiana Drummond Willow 
Salix exigua Coyote Willow 
Sambucus racemosa Red Elderberry 
Symphoricarpos oreophilus Mountain Snowberry 
 

Forb Species 
Scientific Name Common Name 

Achelia millefolium Western Yarrow 
Aconitum columbianum Monkshood 
Agoseris glauca Pale Agoseris 
Artemisia ludoviciana Louisiana Sagebrush 
Aquilegia spp.   Columbine 
Aster spp. Aster 
Balsamorhiza sagittata Arrowleaf Balsamroot 
Castilleja spp. Indian Paintbrush 
Crisium spp. Thistle 
Claytonia lanceolata Lanceleaf Springbeauty 
Collomia lincaris Slenderleaf Collomia 
Cynogglossum officinale Houndstongue 
Delphinium occidentale Western Larkspur 
Erigerion eatonii Eaton Fleeabane 
Fritillaria atropurpurea Purplespot Fritillary 
Geranium richardsonii Richardson Geranium 
Gilia spp. Gilia 
Helenium hoopesii Orange Sneezeweed 
Lathyrus pauciflorus Utah Sweetpea 
Ligusticum porteri   Porter Ligusticum 
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Lupinus alpestris Mountain Lupine 
Lupinus argenteus Silvery Lupine 
Madia glomerata Cluster Tarweed 
Mertensia ciliata Mountain Blubells 
Osmorhiza occidentalis Sweetanise 
Penstemon rydbergii Rydberg Penstemon 
Penstemon strictus Rocky Mountain Penstemon 
Phacilia spp. Phacilia 
Potentilla gracilis Beauty Cinquefoil 
Rudbeckia occidentalis Western Coneflower 
Senecio serra Butterweed Groundsel 
Taraxacum officinale Common Dandelion 
Tragopogon dubius Yellow Salsify 
Veratrum californicum False Hellebore 
Vicia americana American Vetch 
Viguiera multiflora Showy Goleneye 
Wyethia amplexicaulis Mulears Wyethia 
 

Grasses and Grasslike Plants 
Scientific Name Common Name 

Agropyron scibneri Scribner Wheatgrass 
Agropyron smithii Western Wheatgrass 
Agropyron trachycaulum Slender Wheatgrass 
Agrostis exarata Spike Bentgrass 
Bromus anomalus Nodding Brome 
Bromus carinatus Mountain Brome 
Calamagrostis canadensis Bluejoint Reedgrass 
Calamagrostis stricta Slimstem Reedgrass 
Carex spp. Sedge 
Dactylis glomerata Orchardgrass 
Deschampsia cespitosa Tufted Hairgrass 
Eleocharis spp. Spikerush 
Festuca idahoensis Idaho Fescue 
Festuca ovina Sheep Fescue 
Juncus spp. Rush 
Koelaria marcrantha Prairie Junegrass 
Melica bulbosa Oniongrass 
Muhlenbergia richardsonis Mat Muhly 
Phleum alpinum Alpine Timothy 
Phleum pretense Timothy 
Poa fendleriana Mutton Bluegrass 
Poa pratensis Kentucky Bluegrass 
Stipa columbiana Subalpine Needlegrass 
Stipa lettermani Letterman Needlegrass 
Stipa nelsonii Nelson’s Nedlegrass 
Trisetum spicatum Spike Trisetum 
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Southwest Reserves NEPA Project 
 

1.0 Introduction 
The following narrative is submitted pursuant to Federal requirements regulating 
potential impacts to threatened, endangered, candidate and sensitive species and their 
associated habitats.  
 
The Southwest Reserves NEPA Project Area (Project Area) is located near Electric Lake 
at the top of Fairview Canyon. While leasing authority for all Federal coal reserves is 
given to the BLM under the Mineral Leasing Act of 1920, the surface management 
agency for this project is the US Forest Service. The Project Area is located on lands 
administered by the Manti-La Sal National Forest and adjacent privately owned property. 
This survey was required to meet Special Coal Lease Stipulations #2, #3 and #14, as 
outlined in the Record of Decision (ROD) (ROD Attachment 1, pp 2-3) which was based 
on the Final Environmental Impact Statement for the Flat Canyon Coal Lease Tract 
(UTU-77114).  
 

Stipulation #2 states; “If there is reason to believe that Threatened or 
Endangered (T&E) species of plants or animals, or migratory bird species 
of high Federal interest occur in the area, the Lessee shall be required to 
conduct an intensive field inventory of the area to be disturbed and/or 
impacted…”.  
 
Stipulation #3 states; The Lessee shall be required to perform a study to 
secure adequate baseline data to quantify the existing surface resources 
on and adjacent to the lease area…The study shall be adequate to locate, 
quantify, and demonstrate the interrelationship of hydrology, vegetation, 
and wildlife. Baseline data will be established so that future programs of 
observation can be incorporated at regular intervals for comparison.” 
 
 Stipulation #14 states; “In order to protect big-game wintering areas, elk 
calving and deer fawning areas, sage grouse strutting areas, and other 
key wildlife habitat and/or activities, specific surface uses outside the mine 
development areas may be curtailed during specified periods of the year.” 
 

The National Environmental Policy Act (NEPA) requires that federal agencies consider 
the environmental impact of their proposed actions and reasonable alternatives. Under 
NEPA, through the development of an Environmental Impact Statement (EIS), the Forest 
Service has considered the environmental consequences of the proposed leasing of Tract 
(UTU-77114) and determined that the aforementioned stipulations were required to 
ensure environmental compliance with federal, state and forest laws, regulations, plans 
and conservation agreements. Coal exploration in the state of Utah requires consideration 
of wildlife species on the ground surface above associated mining activities. Thus, project 
implementation requires biological surveys to identify the presence or absence, and 
habitat suitability of protected status species prior to project activities. 
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In an effort to achieve environmental compliance as outlined in the ROD, Skyline Mine 
contracted with Western Land Services (WLS), an environmental consulting firm, to 



 

conduct raptor inventory surveys (i.e. northern goshawk protocol surveys) and general 
wildlife surveys in the area to assess species presence/absence and potential habitat.   
 
Pre-field research was completed by WLS wildlife biologists, who utilized GIS data from 
the Utah Division of Wildlife Resources (UDWR), coordinated with US Forest Service 
(USFS) Wildlife Biologists, and researched species ecology, life history, known 
distribution, and habitat requirements.  
 
2.0 Project Description  
The Southwest Reserves Project Area is located in Township 13 South, Range 6 East, in 
Sections 15, 16, 17, 20, 21, 22, 27, 28, 29, 31, 32, 33, 34, and 35; and Township 14 
South, Range 6 East, in Sections 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 14, 15, and 16 (see attached 
Map).  The project lies in Sanpete and Emery Counties. The Project Area was delineated 
in a GIS by outlining the boundaries defined in the ROD. During the month of July 2011, 
protocol surveys for northern goshawk, other nesting raptors, and general wildlife 
inventories were completed. Surveys for nesting raptors were completed simultaneously 
with the northern goshawk protocol surveys.   
 
3.0 Habitat Overview 
Habitat in the inventory analysis area is characterized by aspen, mixed conifer, conifer, 
and sagebrush communities. Primary plant species include quaking aspen (Populus 
tremuloides), Douglas-fir (Pseudotsuga menziesii var. glauca), sub-alpine fir (Abies 
lasiocarpa), snowberry (Symphoricarpos albus), antelope bitterbrush (Purshia 
tridentate), and sagebrush (Artemisia sp.) with intermixed native and non-native 
graminoid species.  
 
4.0 Methodology 
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Northern Goshawk broadcast acoustical surveys were conducted following U.S. 
Department of Agriculture (USDA) Forest Service, 2006, Northern Goshawk Inventory 
and Monitoring Technical Guide pp.3.13-15. Using GIS, survey transects were 
established 250 meters apart through the survey area; which encompassed the entire 
Project Area.  Broadcast calling stations were then established every 200 meters along 
each transect. All surveys were completed by qualified wildlife biologists and technicians 
with a minimum of 2 years experience conducting broadcast acoustical surveys. Upon 
arrival at each broadcast calling station, the surveyor looked and listened before 
broadcasting the pre-recorded alarm calls. Utilizing FoxPro game calls, pre-recorded 
northern goshawk alarm calls were broadcast for approximately 10 seconds followed by 
30 seconds of looking and listening. After turning 120 degrees the sequence was then 
repeated. Once the sequence of 10 seconds of calling and 30 seconds of looking and 
listening was completed 3 times and no response was elicited the surveyor then repeated 
the sequence before moving to the next calling station.  Surveys were timed in 
accordance to the survey requirements outlined in the 2006 Goshawk Technical Guide 
and were based on local knowledge of nesting chronologies in the area. Additionally, 
surveyors searched for foraging raptors between calling stations when vantage points 
were available. In an effort not to duplicate inventories, calling stations east of Electric 



 

Lake and Upper Huntington Creek and specific call stations in T13S R6E Sections 28, 
27, 33, and 34 were conducted by USFS Technicians as a part of a separate Forest 
Service Project.  
 
5.0 Survey Results 
In summary, no northern goshawk observations or vocal elicitations were documented 
during the course of this inventory. Surveyors documented both visual and audible 
responses to the alarm calls from red-tailed hawks (REHA), and common ravens 
(CORA). Other species encountered during the inventory include mule deer, rocky 
mountain elk, black bear, turkey vulture (TUVU), bald eagle (BAEA), blue grouse, dark-
eyed junco (slate-colored form), Clark’s nutcracker, American robin, black-capped 
chickadee, mountain chickadee, Lazuli bunting, and Townsend’s solitaire. 
 
5.1 Raptor Results 
Based on observations made during the course of the inventory four active red-tailed 
hawk territories were established; near call stations 96, 253, 321, and 383 (see attached 
map). Due to the aggressive behavior of the individuals only cursory nest searches were 
conducted in order to reduce potential impacts to the nest sites. In addition one inactive 
nest was documented near call station 425 and is classified as an historic territory. Table 
1 summarizes each raptor detection by call station, species, number of individuals, date, 
whether the detection was visual or audible, and surveyor notes if available.  
 

Table 1. Data Sheet Summary of Raptor Observations 

3 
 

Call 
Station 

Species Number Date A/V Notes 

3 REHA 1 7/28/2011 A  
6 REHA 1 7/28/2011 A  
13 UNIDENT 2 7/14/2011 V Looked like possible SWHA 

or Dark Morph REHA 
21 REHA 1 7/14/2011 V Not responding to Call 
22 REHA 1 7/14/2011 A Possible Nest close by 
37 REHA 1 7/14/2011 V Perched Across Canyon 
48 REHA 1 7/28/2011 V  
49 REHA 1 7/28/2011 A  
50 REHA 1 7/14/2011 V Perched Across Canyon 
62 REHA 1 7/27/2011 V  
81 REHA 1 7/27/2011 V  
93 REHA 1 7/27/2011 A  
*96 REHA 2 7/27/2011 AV Territory Defense 
104 REHA 2 7/27/2011 AV Territory Defense on BAEA 
119 REHA 1 7/26/2011 V  
120 REHA 1 7/13/2011 V Flew and Perched  
141 TUVU 2 7/27/11 V  
190 REHA 1 7/27/2011 AV  



 

192 REHA 1 7/27/2011 A  
247 REHA 1 7/9/2011 AV  
249 REHA 1 7/11/2011 A Not responding to Call 
253 SWHA 1 7/11/2011 AV Viewed from a distance. May 

be dark morph REHA 
*253 REHA 1 7/26/2011 AV Possible nest in area, alarm 

calls, circling and landing 
frequently 

298 REHA 4 7/26/2011 AV Nest Site [Could not called 
due to] REHA calling and 
circling 

299 REHA 3 7/26/2011 AV Nest Site [Could not called 
due to] REHA calling and 
circling 

307 REHA 1 7/27/2011 A  
320 REHA 2 7/26/2011 AV Nest Site REHA calling and 

circling 
*321 REHA 1 7/26/2011 AV Nest Site REHA calling and 

circling 
345 REHA 1 7/25/2011 V Not responding to Call 
358 REHA 1 7/25/2011 AV Possible Nest 
*383 REHA 1 7/25/2011 AV  
385 REHA 1 7/25/2011 A  
425 Nest 1 7/12/2011 V (Inactive) Nest Between 

waypoints 425 and 424 
430 REHA 1 7/25/2011 AV Soaring 
476 UNIDENT 1 7/21/2011 V Speckled roosting in Pine 
479 REHA 1 7/21/2011 A Not responding to Call 
490 REHA 1 7/8/2011 V  
494 REHA 1 7/21/2011 V  
500 REHA 1 7/21/2011 V Not responding to Call 
504 REHA 1 7/21/2011 V Not responding to Call 
513 REHA 1 7/21/2011 V Not responding to Call 
545 REHA 1 7/7/2011 V  
559 REHA 1 7/8/2011 AV  

*Call stations near the REHA territories that were established based on field 
observations. 
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Red-tailed hawks were noted throughout the project area; behavioral observations 
included both foraging and territorial defense. Audible responses by red-tailed hawks 
varied, as some were elicited from the northern goshawk alarm calls while others were 
noted by surveyors as not in response to the call. Other stations such as 298 and 299 
could not be called due to an adult REHA that followed the surveyors from call station 



 

321. In general activity levels were higher on the southern half of the project area in 
comparison to activity on the northern half.  
 
 
5.2 Big Game Results 
The Project Area contains both mule deer fawning and elk calving habitat. To achieve 
compliance with Stipulation #14 surveyors also documented mule deer and elk 
observations. Table 2 summarizes big game species encountered during the course of the 
inventory by call station, species, number of individuals, date, whether the detection was 
visual or audible, and the surveyor’s notes. 
 
   

Table 2 Data Sheet Summary of Big Game Observations.  
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Call Station  Species   Number  Date  A/V  Notes  
8 MD  1 7/25/2011 V Doe 
20 MD 2 7/28/2011 V 2 Doe 
31 MD 3 7/14/2011 V 2 Doe, 1 Fawn 
43 MD 2 7/28/2011 V Doe, 1 Buck-3pt 
45 MD 4 7/28/2011 V 3 Doe, 1 Buck-2pt 
56 MD 1 7/27/2011 V 
64 MD 2 7/27/2011 V Doe 
65 MD 1 7/27/2011 V 2 pt 
72 MD 1 7/27/2011 V Fawn 
79 MD 1 7/27/2011 V Good Luck 
115 MD 1 7/11/2011 V Doe and Fawn 
126 MD 2 7/13/2011 V 2 Doe 
135 MD 3 7/27/2011 V 2 Doe, 1 Fawn 
142 MD 1 7/26/2011 V Big Buck 28-30 inch 4 pt 
145 MD  1 7/9/2011 V Doe 
154 MD 1 7/9/2011 V Doe 
160 MD 1 7/27/2011 V Doe 
181 MD 1 7/11/2011 V Doe 
188 MD 2 7/26/2011 V 2 Bucks- (2 points) 
192 Elk 12 7/13/2011 V Cows and Calves 
210 MD 1 7/13/2011 V Doe 
213 MD 2 7/26/2011 V 2 Bucks 
214 MD 1 7/26/2011 V Doe 
238 MD 1 7/27/2011 V Doe 
252 MD 1 7/11/2011 V Doe 
296 MD 1 7/11/2011 V Doe 
319 MD 2 7/9/2011 V Doe 
325 Elk 25 7/12/2011 V 25 Cows and Calves 
332 MD 1 7/9/2011 V Doe 
352 MD 1 7/25/2011 V Doe 
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356 MD 1 7/12/2011 V Fawn 
356 MD 1 7/25/2011 V Doe 
384 MD 2 7/25/2011 V Doe 
388 MD 3 7/25/2011 V 3 Doe 
414 MD 2 7/25/2011 V 2 Doe 
449 MD 1 7/12/2011 V Doe 
452 MD 2 7/26/2011 V 
495 MD 1 7/21/2011 V 1 Buck 26 inch 4pt. 
497 MD 3 7/21/2011 V 3 Doe 
524 MD 2 7/21/2011 V 2 Doe 
526 MD 1 7/21/2011 V Doe 
527 MD 1 7/21/2011 V Doe 
533 MD 1 7/21/2011 V Doe 
538 MD 1 7/21/2011 V Doe 
544 MD 1 7/21/2011 V Doe 
545 MD 3 7/21/2011 V 3 Doe 
564 MD 1 7/21/2011 V Doe 
565 MD 2 7/20/2011 V 2 Doe 
605 MD 1 7/7/2011 V Doe 
614 MD 1 7/20/2011 V Doe 
616 MD 2 7/20/2011 V 2 Doe 
619 MD 1 7/20/2011 V Small Fawn 

MD=Mule Deer 

 
6.0 Conclusions and Recommendations 
During the inventory of the Project Area, biologists documented audible responses or 
visual detections of raptors on 43 occasions, none of which were from northern 
goshawks. The vegetative communities within the Project Area are classified by the Utah 
Division of Wildlife Resources as crucial summer mule deer fawning habitat and crucial 
summer elk calving habitat; during the course of the survey 52 big game observations 
were documented within the Project Area.  
 
We recommend in subsequent years coordination with the US Forest Service continues to 
be conducted prior to inventory initiation in order to refine the survey area requirements, 
ensure nesting data is transferred, and up to date protocols are followed.     
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Joint Lead Agencies: 
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ABSTRACT: 

Stan Perks, Mining Engineer 
Bureau of Land Management 
Utah State Office 
324 South State Street, Suite 301 
Salt Lake City, Utah 84111 
(801) 539-4038 

This Final Environmental Impact Statement (FEIS) was written in response to an application to lease the Flat 
Canyon Coal Lease Tract by Canyon Fuel Company, LLC. The purpose of the application is to potentially add 
adjacent recoverable coal reserves to the pennit area for the Skyline Mine and extend the mine life for an estimated 
9-12 years. The proposed action is to offer the tract for competitive leasing with special coal lease stipulations 
needed to protect natural resources. The FEIS evaluates the potential effects of leasing the tract by BLM and the 
potential effects of mining, based on a reasonably foreseeable development scenario (RFDS). The RFDS projects 
underground coal mining within the tract and adjacent private lands, including some minor surface developments 
consisting of two ventilation shafts and 10 coal exploration drill holes (development drilling). Based on the 
analysis, the responsible agency officials must decide whether or not to offer the tract for competitive leasing and, if 
offered, what special stipulations to include iiHne lease for protection of the coal resource and other natural 
resources on the Manti-La Sal National Forest. 



TABLE OF CONTENTS 

S-I.0 FEIS SUMMARY ........................................................................................ S-1 
S-I.1 INTRODUCTION ........................................................................................................... S-1 
S-I.2 PROPOSED ACTION .................................................................................................... S-1 
S-I.3 PURPOSE AND NEED .................................................................................................. S-2 
S-I.4 DECISIONS TO BE MADE, AUTHORITIES, AND PERMITS ........................ ; ......... S-3 
S-I.5 REASONABLY FORESEEABLE DEVELOPMENT ......................................... : ......... S-4 
S-I.6 ISSUES ........................................................................................................................... S-8 

S-I.6.1 Physical Changes to the Environment Caused by Mining ............................. S-8 
S-I.6.2 Issues .............................................................................................................. S-9 

S-I.7 ALTERNATIVES ANALYZED .................................................................................. S-13 
S-1.8 AFFECTED ENVIRONMENT AND EFFECTS OF IMPLEMENTATION ............... S-15 

1.0 INTRODUCTION ....................................................................................... 1-1 
1.1 PROPOSED ACTION .................................................................................................... 1-1 
1.2 PURPOSE AND NEED .................................................................................................. 1-2 
1.3 DECISIONS TO BE MADE, AUTHORITIES, AND PERMITS .................................. 1-3 
1.4 INCORPORATION BY REFERENCE ............................................................... -:., ...... 1-5 
1.5 SCOPE OF THE PROJECT ............................................................................................ 1-5 
1.6 LEASING PROCESS ..................................................................................................... 1-5 
1.7 CURRENT AND PAST MINING .................................................................................. 1-6 
1.8 REASONABLY FORESEEABLE DEVELOPMENT ................................................... 1-7 
1.9 CONFORMANCE WITH LAND USE PLANS ........................................................... 1-10 
1.10 DATA ADEQUACY STANDARDS ........................................................................... 1-12 
1.11 UNSUITABILITY ASSESSMENT .............................................................................. 1-12 

2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES ........... 2-1 
2.1 PUBLIC INVOLVEMENTIPROJECT SCOPING ......................................................... 2-1 
2.2 LEASINGIMINING OUTCOMES AND PHYSICAL EFFECTS ................................. 2-2 
2.3 ISSUES ADDRESSED IN DETAIL .............................................................................. 2-3 
2.4 ISSUES IDENTIFIED BUT NOT CARRIED THROUGH THE .......................... , ........ 2-8 

ANALYSIS 
2.5 ALTERNATIVES ANALYZED .................................................................................. 2-11 
2.6 ALTERNATIVES CONSIDERED BUT DISMISSED FROM .................................... 2-13 

FURTHER ANALYSIS 
2.7 PAST, PRESENT, REASONABLY FORESEEABLE FUTURE ACTIONS .............. 2-14 
2.8 SUMMARY COMPARISON OF ALTERNATIVES RELATIVE TOTHE 

OUTCOMES AND PHYSICAL EFFECTS OF LEASINGIMINING ......................... 2-14 
2.9 SUMMARY COMPARISON OF ALTERNATIVES RELATIVE .............................. 2-18 

TO RESOURCE CATEGORIESIISSUES 

3.0 AFFECTED ENVIRONMENT .............................................................. 3-1 
3.1 DESCRIPTION OF THE AFFECTED ENVIRONMENT ............................................. 3-1 

3.1.1 Physiography ................................................................................................. 3-1 
3.1.2 Geology .......................................................................................................... 3-2 
3.1.3 Coal Reserves, Mining, Subsidence, and Seismicity ..................................... 3-3 
3.1.4 Facilities/Structures ....................................................................................... 3-6 
3.1.5 Surface Water ................................................................................................ 3-9 
3.1.6 Ground Water .............................................................................................. 3-18 
3.1.7 . Vegetation .................................................................................................... 3-25. 

FLAT CANYON COAL LEASE TRACT FEIS 



TABLE OF CONTENTS 

3.1.8 Wildlife .......................................................... ; ............................................. 3-28 
3.1.9 Recreation .................................................................................................... 3-36 
3.1.10 Visual Quality .............................................................................................. 3-37 
3.1.11 Transportation .............................................................................................. 3~39 
3.1.12 Cultural and Historic Resources .................................................................. 3-40 
3.1.13 Paleontological Resources ........................................................................... 3-41 
3.1.14 Socio-Economics ......................................................................................... 3-42 

4.0 EFFECTS OF IMPLEMENTATION ............................................ 4.1 
4.1 EFFECTS OF IMPLEMENTATION ............................................................................. 4-1 

4.1.1 Mining/Coal Reserves ....................................................................................... 4-1 
4.1.1.1 Alternative A ............................................................................... 4-2 
4.1.1.2 Alternatives Band B' .................................................................. 4-2 
4.1.1.3 Alternative C .............................................................................. 4-3 

4.1.2 TopographylPhysiography, Geology (Includes Direct ...................................... 4-5 
Surface Disturbance, Subsidence, and Seismicity) ............................................... . 
4.1.2.1 Alternative A ............................................................................... 4-5 
4.1.2.2 Alternatives Band B' .......... ; ...................................................... 4-6 
4.1.2.3 Alternative C ............................................................................. 4-14 

4.1.3 Facilities ....................................................................................................... 4-14 
4.1.3.1 Alternative A ............................................................................. 4-14 
4.1.3.2 Alternatives Band B' ................................................................ 4-15 
4.1.3.3 Alternative C ............................................................................. 4-21 

4.1.4 Surface Water .................................................................................................. 4-23 
4.1.4.1 Alternative A ............................................................................. 4-23 
4.1.4.2 Alternatives Band B' ................................................................ 4-28 
4.1.4.3 Alternative C ............................................................................. 4-36 

4.1.5 Ground Water .................................................................................................. 4-38 
4.1.5.1 Alternative A ............................................................................. 4-38 
4.1.5.2 Alternatives Band B' ................................................................ 4-38 
4.1.5.3 Alternative C ............................................................................. 4-44 

4.1.6 Vegetation ....................................................................................................... 4-45 
4.1.6.1 Alternative A ............................................................................. 4-45 
4.1.6.2 Alternatives Band B' ................................................................ 4-46 
4.1.6.3 Alternative C ............................................................................. 4-49 

4.1.7 Wildlife ....................................................................................................... 4-49 
4.1.7.1 Alternative A ............................................................................. 4-50 
4.1.7.2 Alternatives Band B' ................................................................ 4-50 
4.1.7.3 Alternative C ............................................................................. 4-58 

4.1.8 Recreation ...................................................................................................... 4-55 
4.1.8.1 Alternative A ............................................................................. 4-58 
4.1.8.2 AlternativesB andB' ................................................................ 4-58 
4.1.8.3 Alternative C ............................................................................. 4-63 

4.1.9 Visual Quality ................................................................................................ 4-64 
4.1.9.1 Alternative A ............................................................................. 4-64 
4.1.9.2 Alternatives Band B' ................................................................ 4-64 
4.1.9.3 Alternative C ............................................................................. 4-66 

4.1.10 Transportation ................................................................................................ 4-67 
4.1.10.1 Alternative A ............................................................................. 4-67 
4.1.10.2 Alternatives Band B' ................................................................ 4-67 
4.1.10.3 Alternative C ............................................................................. 4-69 

11 FLAT CANYON COAL LEASE TRACT FEIS 



TABLE OF CONTENTS 

4.1.11 Cultural and Historic Resources ..................................................................... 4-70 
4.1.11.1 Alternative A ............................................................................. 4-70 
4.1.11.2 Alternatives Band B' ................................................................ 4-70 
4.1.11.3 Alternative C ............................................................................. 4-71 

4.1.12 Paleontological Resources ............................................................................. 4-71 
4.1.12.1 Alternative A .................................................................. · ........... 4-71 
4.1.12.2 Alternatives Band B' ................................................................ 4-72 
4.1.12.3 Alternative C ............................................................................. 4-73 

4.1.13 Socio-Economics ........................................................................................... 4-73 
4.1.13.1 Alternative A ............................................................................. 4-73 
4.1.13.2 Alternatives Band B' ................................................................ 4-75 
4.1.13.3 Alternative C ............................................................................. 4-76 

5.0 CONSULTATION AND COORDINATION ................................ 5-1 

6.0 LIST OF PRE PARERS AND REVIEWERS ............................... 6-1 

7.0 BIBLI OGRAPHY ........................................................................................ 7-1 

8.0 GLOSSARY ....................................................................................... 8-1 

FLAT CANYON COAL LEASE TRACT FE IS ll1 



TABLE OF CONTENTS 

A. APPENDICES 

APPENDIX A PAST, PRESENT, AND REASONABLY ................................. A-I 
FORESEEABLE FUTURE ACTIONS 

APPENDIXB BLM COAL LEASE FORM 3400-12 ......................................... B-l 

APPENDIXC SPECIAL COAL LEASE STIPULATIONS ............................... C-l 

APPENDIXD DESCRIPTION OF EXPECTED MINING AND .................... D-l 
SUBSIDENCE 

APPENDIXE COMPARISON OF SKYLINE MINE DISCHARGE ................ E-l 
WATER QUALITY TO STATE OF UTAH 
BENEFICIAL USE STANDARDS (UAC R317-2) 

APPENDIXF FLAT CANYON COAL LEASE TRACT (UTU-77114) .......... F-l 
UNSUITABILITY ASSESSMENT 

List of Tables 

Table 2.1 

Table 2.2 
Table 3.1 
Table 3.2 
Table 4.1 

Table 4.2 

Table 4.3 

Table 4.4 

Table 4.5 

Comparison of Alternatives, Direct Physical Changes ................................................ 2-15 
Due to Mining 
Comparison of Alternatives, Effects by ResourcelIssue ............................................... 2-19 
Acres of Vegetative Community Types ........................................................................ 3-26 
Estimated Acres of Riparian Community Types ........................................................... 3-27 
Predicted Subsidence and Relative Degree of Effect .................................................... 4-12 
in Comparison to Skyline Mine 
Attenuation of Mining-Induced Seismic Vibration with ............................................... 4-16 
Distance with Magnitude 3.3 and 3.45 Events 
(after McGarr, 1981) 

Stream Channel Responses to Current and Projected Increases in Mine Water ........... .4-26 
Discharge 
Eccles Creek - Water Quality Combining Eccles Creek Upstream of Skyline ............ .4-29 
Mine and Mine Discharges 
Electric Lake - Water Quality Combining Inflow from Upper Huntington ................. .4-32 
Creek and the James Canyon Wells 

List of Figures 

Figure 1.1 
Figure 1.2 
Figure 1.3 
Figure 1.4 

iv 

Project Location Map ................................................................................ End of Chapter 1 
Flat Canyon Tract and Project Area Location Map ................................... End of Chapter 1 
Upper Seam Mining Zone ......................................................................... End of Chapter 1 
Lower Seam Mining Zone ......................................................................... End of Chapter 1 

FLAT CANYON COAL LEASE TRACT FEIS 



TABLE OF CONTENTS 

Figure 3.1 
Figure 3.2 
Figure 3.3 
Figure 3.3a 
Figure 3.4 
Figure 3.5 
Figure 4.1 
Figure 4.2 
Figure 4.3 
Figure 4.4 
Figure 4.5 

Figure 4.6 
Figure 4.7 
Figure 4.8 
Figure 4.9 

Geology Map ............................................................................................. End of Chapter 3 
Generalized Columnar Section, Flat Canyon Tract.. ................................. End of Chapter 3 
Watershed Boundaries and Perennial Stream Reaches ............................. End of Chapter 3 
Watershed and Water Discharge Points .................................................... End of Chapter 3 
Location and Hydrologic Monitoring Points ............................................. End of Chapter 3 
Vegetation Types ...................................................................................... End of Chapter 3 
Upper Seam Mining Scenario, Alternative B ............................................ End of Chapter 4 
Lower Seam Mining Scenario, Alternative B ........................................... End of Chapter 4 
Upper Seam Mining Scenario, Alternative C ............................................ End of Chapter 4 
Lower Seam Mining Scenario, Alternative C ........................................... End of Chapter 4 
Plot of Cumulative Seismic Number of Events Verses ............................ End of Chapter 4 
Event Magnitude, Skyline Mine 
Subsidence Impact Sensitivity, Alternative B ........................................... End of Chapter 4 
Subsidence Prediction Points, Alternative B ............................................. End of Chapter 4 
Subsidence Impact Sensitivity, Alternative C ........................................... End of Chapter 4 
Dam Subsidence Zones ............................................................................. End of Chapter 4 

FLAT CANYON COAL LEASE TRACT FEIS v 



S-1.0 FEIS SUMMARY 

S-1.1 INTRODUCTION 

This Final Environmental Impact Statement (PElS) considers the environmental, social, and 
economic effects of offering the Flat Canyon Coal Lease Tract (UTU-77114) for leasing by the 
United States Department of the Interior, Bureau of Land Management (BLM)~' with consent by 
the United States Department of Agriculture, Forest Service, specifically the Manti-La Sal 
National Forest (FS). This analysis is tiered directly to the Final Environmental Impact 
Statement, Manti-La Sal National Forest, 1986 and Record of Decision and Summary, 
November 5, 1986 as amended. The BLM and FS jointly conducted the environmental analysis 
for the Flat Canyon Coal Lease Tract and prepared the FEIS. The United States Department of 
the Interior, Office of Surface Mining Reclamation and Enforcement (OSM) participated as a 
cooperating agency. The FEIS specifically addresses the consequences of implementing four 
alternatives, including the Proposed Action and "No Action" Alternative that involves taking no 
further action to evaluate or offer the tract for leasing. The analysis was initiated by the agencies 
in response to an application to lease the Flat Canyon Tract by Canyon Fuel Company, LLC, 
submitted to the BLM, Utah State Office. 

Decisions to be made, authorizing actions, and a description of the Federal coal leasing process 
are further discussed in Sections 1.3 and 1.4. 

S-1.2 PROPOSED ACTION 

The proposed action is for BLM to offer the Flat Canyon Coal Lease Tract (UTU-77114) for 
competitive leasing in response to Canyon Fuel's application for leasing under the Lease-on
Application process contained in Federal Regulations 43 CFR 3425. The Forest Service would 
consent to leasing by BLM. The Tract would be offered with BLM's standard terms and 
conditions contained on Lease Form 3400-12 and special coal lease stipulations identified by 
BLM and the Forest Service for the protection of natural resources consistent with applicable 
laws, Forest Service and BLM policies, and the Land and Resource Management Plan, Manti-La 
Sal National Forest. In order to meet Canyon Fuel's need to move into the tract with 
underground workings in late 2001 or early 2002, the proposed lease sale would need to take 
place as soon as possible. 

The tract was delineated by an Interagency Tract Delineation Team to assure that it is reasonable 
and meets requirements of the responsible agencies. The Flat Canyon Tract encompasses 
2,692.16 acres of Federal coal reserves of the Wasatch Plateau Coal Field on National Forest 
System lands within the Manti-La Sal National Forest in Sanpete County, Utah. This area is 
described in the FEIS as the "Tract Area" as follows (pElS, End of Chapter 1, Figures 1.1 and 
1.2): 

T. 13 S., R. 6 E., SLM, 

Section 21, lots 1-4, E1I2E1I2; 
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Section 28, lots 1-8, S 1I2NW1/4, SWII4; 
Section 33, E1/2, E1I2W1I2, NW1I4NW1/4, SWII4SWII4; 

T. 14 S., R. 6 E., SLM, 

Section 4, lots 1-4, S1I2N1I2, S1I2; 
Section 5, lots 1-4, S1I2N1I2, S1I2. 

Additional non-Federal lands with non-Federal coal (both in private ownership) adjacent to the 
Federal coal lease tract, referred to as the "Private Lands (approximately 1,100 acres)," could be 
mined as a result of this lease action. They are described below: 

T. 13 S., R. 6 E., SLM, 

Section 29, EII2SEII4, SEII4NEII4, SII2NEII4NEII4; 
Section 32, E1I2E1I2. 

T. 14 S., R. 6 E., SLM, 

Section 3 (portion as shown on Figure 1-2) 
Section 8, N1I2N1I2; 
Section 9, N1I2N1I2; 
Section 10 (portion shown on Figure 1-2). 

The Tract area and adjacent private lands are collectively referred to in this FEIS as the "Project 
Area". Therefore, the total area analyzed is approximately 3,792 acres. 

S-I.3 PURPOSE AND NEED 

The purpose of offering the tract for competitive leasing is to provide an opportunity to develop 
mineable Federal coal reserves by underground methods. This coal is needed for the generation 
of electricity, other industrial uses, and to provide economic returns to the National, State and 
local economies, and to prevent bypassing mineable coal reserves adjacent to an existing mine 
that may otherwise not be mined. 

The purpose of Canyon Fuel's application is to obtain the right to mine known Federal coal 
reserves in the Flat Canyon Tract, immediately to the west ofthe current permit area for their 
Skyline Mine. If leased, Canyon Fuel would extend their underground coal workings to the west 
into the Flat Canyon Tract and beyond into private (fee) coal reserves. Two coal seams could be 
mined over the majority of the project area (Flat Canyon Tract and adjacent non-Federal lands). 
Recoverable coal reserves in the tract and adjacent area are estimated at approximately 36 
million tons. At an annual production rate of 3 to 4 million tons, the proposal could extend the 
life of the Skyline Mine by 9-12 years. 
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A review of the Forest Plan showed that the proposed lease tract area is available for further 
consideration for coal leasing through application of the Unsuitability Criteria (43 CFR 3464) 
and an appropriate environmental analysis (Letter to the Utah State Director ofBLM from the 
Forest Supervisor, Manti-La Sal National Forest 2820-4, January 21,2000). 

If the tract is not leased within the approximate proposed time frame, it is likely that the 
mineable Federal coal reserves in the tract would be bypassed and not mined in the foreseeable 
future. 

S-1.4 DECISIONS TO BE MADE, AUTHORITIES, AND PERMITS 

The USDI, Bureau of Land Management (BLM) is the leasing authority for all Federal coal 
reserves under the Mineral Leasing Act of 1920, as amended .. The BLM Utah State Director 
must decide: 

• whether or not to offer the Flat Canyon Tract for competitive leasing. 

• what terms, conditions, and stipulations are needed on the lease to ensure compliance 
with the Mineral Leasing Act of 1920, as amended. 

The USDA, Forest Service is the Surface Management Agency. The Forest Supervisor, Manti
La Sal National Forest, must decide: 

• whether or not to consent to leasing by BLM, under authority of the Mineral Leasing Act 
of 1920, as amended by the Federal Coal Leasing Amendments Act of 1975. 

• what special coal lease stipulations are needed for the protection of non-mineral 
resources. 

If consent to leasing is given, the Forest Supervisor is also consenting to underground mining 
and subsidence of the land surface consistent with the lease stipulations imposed for the 
protection of National Forest resources. 

Before any mining can take place on a Federal coal lease, a mine permit must be obtained by the 
lessee or operator. 

The Surface Mining Control and Reclamation Act of 1977, as amended (SMCRA) gives the 
Office of Surface Mining Reclamation and Enforcement (OSM) primary responsibility to 
administer programs that regulate surface coal mining operations and the surface effects of 
underground coal mining operations in the United States. Pursuant to Section 503 ofSMCRA, 
the Utah Division of Oil, Gas, and Mining (DOGM) developed, and the Secretary of the Interior 
approved, Utah's permanent regulatory program authorizing Utah DOOM to regulate surface 
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coal mining operations and the surface effects of underground coal mining on private and State 
lands within the State of Utah. In March 1987, pursuant to Section 523(c) ofSMCRA, Utah 
DOOM entered into a cooperative agreement with the Secretary of the Interior authorizing Utah 
DOOM to regulate surface coal mining operations and the surface effects of underground coal 
mining on Federal lands within the State. . 

Pursuant to the cooperative agreement, Federal coal lease holders in Utah must submit a permit 
application package (PAP) to OSM and Utah DOOM for proposed mining and reclamation 
operations on Federal lands in the State. Utah DOOM reviews the PAP to ensure that it complies 
with the approved Utah State permanent program and other statutes. If it does comply, Utah 
DOOM issues the applicant a permit to conduct coal mining operations. OSM and other Federal 
agencies review the PAP to ensure that it contains the necessary information for compliance with 
the coal lease, the Mineral Leasing Act of 1920, as amended (MLA), the National Environmental 
Policy Act of 1969, as amended (NEPA), and other applicable Federal laws and their attendant 
regulations. OSM recommends to the Assistant Secretary of the Interior, Land and Minerals 
Management: (1) approval of the MLA mining plan, (2) approval of the MLA mining plan with 
conditions, or (3) disapproval of the MLA mining plan. Before making a recommendation on 
the mining plan, OSM obtains input from certain other Federal agencies, including the surface 
management agency. 

The BLM is responsible for monitoring and enforcement of lease terms, conditions, and special 
stipulations, including required mitigations. The Forest Service cooperates with BLM by 
conducting field inspections of lease areas and operations. 

Utah DOOM enforces the performance standards and permit requirements during the mine's 
operation and has primary authority in environmental emergencies. OSM retains oversight 
responsibility of this enforcement. The surface management agency has authority in emergency 
situations in which Utah DOOM or OSM inspectors cannot act before environmental harm or 
damage occurs. UDOOM conducts frequent inspections of operations for compliance. The 
Forest Service cooperates with them regarding enforcement. 

Resource monitoring, including subsidence, water monitoring, and vegetation monitoring is 
conducted by the lessee/operator in compliance with the mine permit and other permits issued for 
operations. The regulatory agencies take periodic samples to verify the lessee/operator 
monitoring data. 

S-1.5 REASONABLY FORESEEABLE DEVELOPMENT 

The Reasonably Foreseeable DevelopmentlMining Scenario (RFDS) has been developed by the 
BLM in consultation with Canyon Fuel and Norwest Mine Services, Inc. NorWest Mine 
Services, Inc. prepared the scenario, predicted the location and amount of mining-induced 
subsidence and seismicity, conducted an analysis ofthe physical effects of mining to the 
geology, topography, and facilities/structures in and adjacent to the project area, and prepared 
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Technical Reports under the direction of the agencies. The NorWest Technical Reports are 
referenced throughout the FEIS. The following is a summarized description of the Reasonably 
Foreseeable Mining Scenario. A detailed description of the predicted development of the 
proposed tract area and adjacent private lands and mineral estates are contained in the Technical 
Reports prepared by Norwest Mine Services, Inc. (Project File). 

The RFDS is conceptual in nature and was developed for the purpose of determining the effects 
of leasing and subsequent mining. It presents the most likely mining scenario based on current 
information available from the Skyline Mine, but it is recognized that changes to locations of 
main entry systems and panels could be necessary based on actual conditions encountered 
underground. In order to adequately evaluate potential effects, with the knowledge that some 
aspects could change, the RFDS and effects analysis assume that the scenario with the most 
surface effect could occur. 

The geologic conditions predicted in the Tract indicate that mining conditions would be 
relatively similar to those that have been experienced in the Skyline Mines, except that the 
reserves become progressively deeper towards the West. All mining would be done by 
underground methods with surface disturbance being limited to ancillary facilities. No surface 
mining methods would be used and the existing portal and support facilities in Eccles Canyon 
would be used. The RFDS for future mining in the Tract has been developed on the assumption 
that longwall mining would be carried out on a similar basis to that successfully employed at 
Skyline. Several northeast-southwest trending faults occur within the project area. The vertical 
offset of each fault is not specifically known at this time but it is conceivable that the offset could 
be large enough to influence the mining scenario. Due to the uncertainties, the RFDS was 
developed assuming that they would not change the mining scenario, but their existence and 
potential to influence mining is recognized. 

The main underground mining access to the Tract is planned in the Lower O'Connor B Seam by 
the westerly extension of the current main development entries in the Skyline Mme (pElS, End 
of Chapter 1, Figure 1.2). 

For Maximum Economic Recovery (MER), it has been assumed that a Main Development 
Corridor would be located below or under the west canyon slope of Upper Huntington Creek, as 
this would afford protection of this perennial drainage from subsidence, while allowing efficient 
recovery. A corridor about 1,600 feet wide has been identified where the mains would be 
located that allows for a sufficient number of entries and pillars with adequate dimensions to 
ensure long-term stability. 

The main development system would be connected to ventilation shaft(s). Sub-mains would also 
be needed for access to production areas. ,Mining of the majority of the project area would 
generally be at greater depths than in the current permit area, varying from about 1,000 feet to 
over 2,000 feet. 
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Access to the Flat Canyon and Lower O'Connor' A' Seams would be from underground, by 
developing rock entries at a slope to access mains in the lower seam. The lower main 
development entries and pillars would be driven underneath those in the upper seam and pillars 
would be vertically aligned to minimize adverse stress interactions and optimize coal recovery. 

Production is planned by longwall methods similar to those currently being used in the Skyline 
Mine. It is expected that panels would be about 800 feet wide and their length would vary from 
about 3,000 to 15,000 feet, depending upon selected mine layout and both geological and 
operational constraints. 

The most likely orientation of longwall panels would be approximately E-W, which has been 
shown to be successful at Skyline. Previous mining experience has also shown that an 
orientation approximately N-S could also be acceptable. Other geological and operational 
constraints, such as the location and offset of faults, may influence the final choice of panel 
orientation. Protection of surface structures and resources could also provide additional 
constraints on the location, orientation, and sequence of longwall extraction. 

Mine production is planned from a single longwall section, in conjunction with production from 
continuous miners driving development entries. Additional production may come from room
and-pillar extraction, although a depth limitation of 1,800 feet for this method has been assumed. 
There are two mineable seams over the majority ofthe area and the upper coal bed (Lower 0' 
Connor B Seam) would be mined first, followed by the lower coal bed (Flat Canyon Seam). The 
areas that could be potentially mined in the Lower O'Connor B Seam (Upper Seam Mining 
Zone) are shown on Figure 1.3 in the FE IS at the end of Chapter 1. The potential mining area for 
the Flat Canyon Seam (Lower Seam Mining Zone) is shown on Figure 1.4. 

The BLM has identified in the Tract Delineation Report longwall mining reserves of about 36 
million tons. At an estimated annual production rate of three to four million tons, this could 
extend the life of the Skyline Mine by nine to twelve years. 

Reasonable equipment constraints for the definition of the minimum and maximum extraction 
heights for full extraction longwall mining have been assumed for evaluation of impacts due to 
subsidence. For the upper seam, an operational height range from 7.5 to 12.5 feet is reasonable 
(BLM). The lower seam is thinner and longwall equipment with a height range from 6 ft. to 10 
ft. is reasonable (BLM). These are not definitive height restrictions and it is possible that 
longwall mining of the two seams, based upon variations in geologic conditions and proper 
equipment selection, extraction heights could range from 6 to 13 feet (BLM). 

For the prediction of subsidence, it has been assumed that a three-entry gate road system would 
be used between longwall panels with a combination of yield and rigid pillars. This is 
considered to be a conservative assumption, as other options might include two or three entry 
gate roads with yield pillars that would be expected to produce lower differential subsidence. 

S-6 FLAT CANYON COAL LEASE TRACT FEIS 



S-1.0 FEIS SUMMARY 

Areas not amenable to longwall mining, due to their shape, size, coal thickness or surface 
protection requirements, have been evaluated on the assumption that they would be mined by 
room and pillar using full or partial extraction methods. 

Access to the Flat Canyon Tract can be obtained through the coal in the western part of the 
Skyline Mine permit area, utilizing full support room-and-pillar first mining. This would allow 
for the coal within the Flat Canyon Tract to be more easily accessed and for a higher percentage 
ofthe coal to be extracted (mainslsubmains and barrier pillars would be within the present active 
leases). It would also allow coal from a fee lease that adjoins the southern portion of the tract to 
be potentially mined past the western boundary of Electric Lake. The access under Huntington 
Canyon would be with full-support room-and-pillar first mining. 

The coal thins to the north, south, and west of the Flat Canyon Tract. The existing Skyline Mine 
is on the east; therefore, there are no additional tracts that can be leased from this location as a 
logical extension of the mine. 

The mineable coal seams do not crop out or come in contact with the surface within the tract. 
The only alternative access to the coal reserves from the ground surface would be by 
construction of a shaft. The only potential site for a new mine and shaft lies on fairly level 
ground between Electric Lake and Boulger Reservoir. The shaft would have to be 1,200 feet 
deep. Surface support facilities, including a loadout, would have to be constructed. The coal 
would have to be trucked out. State Route 264 is not designed for coal-hauling trucks. The 
roads would have to be reconstructed. There is no electricity, so an electric powerline of 46 
KV A would need to be built. The total cost of such a facility could exceed 100 million dollars 
(NorWest,2000). The economic viability of a new mine being constructed to extract a 
maximum of36 million tons of coal is highly improbable. 

In order to meet Federal requirements for proper ventilation, one or two ventilation shafts 
(exhaust) would be necessary. A primary ventilation shaft would be located in Swens Canyon 
(Figure 1.2). A secondary ventilation shaft could be needed. It could be located in the upper 
Boulger Canyon area (Figure 1.2). Each shaft or vent hole would be 5-8 feet in diameter. Due to 
the blowing (positive) ventilation system at the mine, no fans would be needed and air would be 
exhausted from the shafts. An evase protected by a fence would be the only facilities at the 
surface location. A short access road of less than 1,000 feet would be constructed to each site for 
the drill rig. Each pad would disturb approximately less than 1 acre and each access road would 
disturb approximately 0.46 acre. The total disturbance for both vents would then be 2.9 acres. 
The roads would be reclaimed by providing necessary drainage to prevent erosion and facilitate 
establishment of vegetation, then closed to continued use for the life of the mine. The vents 
would be inspected twice a month on foot. The roads would be reopened for access to the shafts 
to plug and reclaim them. The access roads would then be closed and completely recontoured 
and reclaimed upon abandonment. 

Water encountered underground in the project area would either continue to be discharged at the 
mine water discharge point at the mine in Eccles Canyon or diverted to a new discharge point 
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below the high water line of Electric Lake. Changing the point of diversion would require 
reclassification of Huntington Creek by the State of Utah and issuance of a new Utah Point 
Discharge Elimination System (UPDES) permit. Authority to allow this lies with the State of 
Utah. The BLM and Forest Service must be consulted for comment, but the Federal Agencies do 
not have direct authority to approve or disapprove this action. 

The potential exists for up to 10 exploration drill holes to be drilled during the life of the tract. 
The total disturbance for each site is estimated at 0.92 acres (l00 ft. x 200 ft. pad and 1,000 ft. x 
20 ft. road disturbance per exploration site). Multiplied by 10 sites the total disturbance would 
be 9.2 acres. 

S-1.6 ISSUES 

The issues addressed in the analysis were identified through project scoping. They drive data 
collection and the subsequent analysis process. The issues that were determined to be significant 
form the foundation by which alternatives to the proposed action were developed. Other issues, 
not determined to be significant, are no less important but did not drive identification of 
alternatives to the proposed action. Both significant and non-significant issues are addressed in 
detail in the analysis. 

S-1.6.1 Physical Changes to the Environment Caused by Mining 

Leasing and subsequent mining would cause physical changes to the environment that are not 
issues in themselves but would cause most of the effects to resources and must be understood 
before the issues become clear to the reader. These changes and how they are measured 
(Measures) and discussed in the analysis are shown below: 

• Construction of surface facilities needed to mine the project area would disturb the 
ground surface and cause human activities in the area. 

Measures: Activity levels, Area of disturbance (acres) by activity, 
Duration of activities/disturbance. 

• Mining of the underground coal reserves can cause subsidence, seismicity, and cracking 
of the ground surface. 

Measures: Location and amount of subsidence expected (measured in 
feet), Maximum Credible Mining-Induced Seismic Event by 
range of magnitude and probability (Richter, % probability), 
The amount of energy transferred through rock at distance 
from the seismic event locations, Location and severity of 
cracks (primarily based on monitoring at Skyline Mine), 
Connection between surface and underground cracks relative 
to depth of cover, Angle-of Draw, Tension and compression 
zones, Perception of seismic events by people. 
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• Water is encountered in the underground workings and discharged to the surface 
environment into receiving water bodies (streams/lakes). 

Measures: Amount of water discharged, location of discharge, quality of 
water. 

• Mining equipment and materials are used and consumed in the mining process and are 
incorporated into the underground mine workings as permanent additions to the 
underground environment. 

Measures: Type of materials, Estimated amount, Purpose of the 
materials. 

8-1.6.2 Issues 

The affects analysis addresses each issue. It was necessary to determine how the issues would be 
measured and compared relative to the alternatives. For this purpose, evaluation criteria were 
developed. The issues are listed and described in this section and the evaluation criteria are 
identified and discussed below the issue statements. The issues are grouped by functional area 
and significant issue statements are underlined. 

Structures and Facilities 

• Mining-induced subsidence and seismicity could damage the Boulger Dam (including the 
fish ladder) and Reservoir (Significant Issue). 

Evaluation Criteria: Type and risk of damage (Damage description, Probability), 
Cost of repair, Public safety hazard, Time needed for 
repairslDuration of lost use, Cost of lost use. 

• Mining-induced subsidence could damage State Highway 264 (Significant Issuetand 
Forest Roads (Non-Significant Issue). 

Evaluation Criteria: Type and risk of damage (Damage description, Probability), 
Cost of repair, Public safety hazard, Time needed for 
repairslDuration of lost use, Cost of lost use. 

• Extension of the mine life would increase the length of time that mining related traffic 
volumes would occur on State Highways (Non-Significant Issue). 

Evaluation Criteria: Length of extended use, Approx. traffic volumes. 

• Mining-induced subsidence and seismicity could damage facilities at the Flat Canyon 
Campground (Significant Issue). 

Evaluation Criteria: Type and risk of damage (Damage description, Probability), 
Cost of repair, Public safety hazard, Time needed for 
repairslDuration of lost use, Cost of lost use. 
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• Mining-induced subsidence could damage recreation cabins and/or camp facilities and 
roads on adjacent private lands that are mined as a result of leasing the Flat Canyon Tract 
(Non-Significant Issue). 

Evaluation Criteria: Type and risk of damage (Damage description, Probability), 
Cost of repair, Public safety hazard, Time needed for 
repairs/Duration of lost use, Cost of lost use. 

Surface and Ground Water 

Surface Water 

• Prolonged and increased discharge of mine water into Eccles Creek could change water 
quality in Eccles Creek, other downstream drainages, and Scofield Reservoir. This could 
affect agricultural, domestic, and industrial water supplies as well as ecosystems (Non
Significant Issue). 

Evaluation Criteria: Potential changes in water quality by affected parameters and 
duration. 

• A new mine water discharge point at the north end of Electric Lake would involve 
changing all or some of the discharge from Eccles Creek in the Price River Watershed to 
the Huntington Canyon Watershed. This could decrease flow in the Price River 
Watershed and increase flow in the Huntington Canyon Watershed (Significant Issue). 

Evaluation Criteria: Change in mine water discharge to each watershed (gpm, 
acre-feet), Expected change in flow duration and base flows 
in Eccles, Muddy, and Huntington Creeks (gpm, acre-feet, 
%), Expected change to inflow and discharge (%, acre-feet) 
to/from Scofield Reservoir and Electric Lake. 

• Changing some or all of the mine water discharge from Eccles Creek to Electric Lake 
could change water quality in the receiving streams/water bodies (Significant Issue). 

S-1O 

Evaluation Criteria: Water quality of the discharge water vs. water quality 
standards associated with the most restrictive of the 
designated beneficial uses of the receiving waters 
(meets/does not meet), Change in receiving stream water 
quality (parameters with and without limits specific to 
beneficial use standards including TDS, phosphorous, metals, 
TMDL, and drinking water standards) addressed in part by 
estimating volume of discharge water as percentage of 
resulting total flows and determining whether discharge 
water is being diluted or receiving waters are being 
"contaminated", Change in lake chemistry, including water 
column and lake bed sediments. 
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• Subsidence of perennial streams and the Boulger DamJReservoir could intercept 
flowing/impounded water and divert it underground, changing the hydrology (Significant 
Issue). ' 

Evaluation Criteria: Changes in flow by quantity and duration, Probability, 

Ground Water 

• Subsidence could change the flow of springs and seeps, affecting the flow of springs and 
their receiving streams. This could affect agricultural, domestic, and industrial water 
supplies as well as ecosystems (Non-Significant Issue). 

Evaluation Criteria: Changes in flow and duration, Probability 

• Interception of ground water in underground mine workings and subsequent discharge to 
Eccles Creek (Existing NPDES Permit) could cause diversions of surface and ground 
water from the Huntington Canyon Drainage to the Price River Drainage. This could 
affect agricultural, domestic, and industrial water supplies as well as ecosystems 
(Significant Issue). 

Evaluation Criteria: Potential diversions, Estimates of amount of water 
encountered/discharged, Amount and location of discharge to 
surface waters. 

• Equipment and materials spilled, used, and/or abandoned in underground mine workings 
could change ground water quality and any connected surface water sources. This could 
affect agricultural, domestic, and industrial water supplies as well as ecosystems (Non
Significant Issue). 

Vegetation 

Evaluation Criteria: Description of potential changes in quality by affected 
parameter and duration. 

• Subsidence and other mining-caused changes to surface and ground water could affect 
vegetation, especially riparian vegetation/wetlands (Significant Issue). 

Evaluation Criteria: Riparian vegetation, wetlands, and other species and area 
(acres) affected, Changes in species diversity and wetland 
quality. 

• Construction of a pipeline and/or roads in or across riparian areas and/or wetlands could 
destroy vegetation and related habitat and increase downstream sediment (Non
Significant Issue). 

Evaluation Criteria: Area disturbed, Duration of loss (vegetation and habitat), 
Estimate of sediment production. 
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Wildlife 

• Exploration drilling, construction of mine vent holes, and reclamation activities could 
temporarily disrupt use of summer habitat by terrestrial species (Non-Significant Issue). 

Evaluation Criteria: Effects, Area affected (acres), Duration of effects and 
avoidance by affected species. 

• Any changes in stream gradient/morphology, water flow, and quality in perennial 
drainages, Boulger Reservoir, or riparian vegetation/wetlands could affect habitat for 
terrestrial and aquatic species. Includes changes in morphology due to flow changes and 
subsidence (Significant Issue). 

Evaluation Criteria: Changes to habitat, productivity, and populations, Length of 
stream habitat affected (miles), Duration of effects. 

• Changes to flow in drainages and points of mine water discharge would affect aquatic 
wildlife species and habitat (Significant Issue). 

Recreation 

Evaluation Criteria: Water quality of discharge water vs. aquatic life standards and 
other published sensitivity data for both acute and chronic 
levels, Possible increases in contaminants to Electric Lake and 
changes to habitat quality. 

• Damage to recreation facilities and temporary closures (Boulger DarnlReservoir, Flat 
Canyon Campground, Roads) could cause, displacement of recreation use to other areas, 
and/or loss of use during repairs/replacement and closure (Significant Issue). 

Evaluation Criteria: Duration of loss or displacement of recreation opportunity, 
Recreation capacity lost or displaced (Recreation Visitor Days 
or RVDs), Revenue lost by Concessionaire. 

• Subsidence could cause surface disruption and seismic events that could cause safety 
hazards and disrupt the recreation experience (Non-Significant Issue). 

Evaluation Criteria: Safety hazard. 

• Traffic and heavy equipment operation related to exploration drilling and 
drilling/construction of mine vent holes could temporarily disrupt dispersed recreation 
(Non-Significant Issue). 

Evaluation Criteria: Recreation Visitor Days (RVDs) affected, Duration of 
displaced use, Quality of recreation experience perceived by 
visitors. 
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Visual Quality 

• Equipment and ground disturbance related to drilling exploration holes, construction of 
ventilation shafts, and reclamation would temporarily (construction phase) decrease 
visual quality (Non-Significant Issue). 

Evaluation Criteria: Changes in scenic quality with duration, Does or does not 
meet Visual Quality Objectives. 

• Ventilation shaft facilities, access roads, and any visible emissions (water vapor) would 
decrease visual quality for the life of the facilities (Non-Significant Issue). 

Evaluation Criteria: Visibility, Changes in scenic quality with duration, Does or 
does not meet Visual Quality Objectives. 

Transportation 

• Extension of the mine life would increase the length of time that mining-related 
traffic volumes would occur on State Highways (non-significant Issue). 
Evaluation Criteria: Length of extended use, Approx. traffic volumes. 

Cultural Resources 

• Construction of surface facilities and mining-induced subsidence could damage 
cultural resources. 
Evaluation Criteria: Types of sites, Potential for damage. 

Paleontological Resources 

• Underground mining, subsidence, and construction of surface facilities could 
damage paleontological resources. 
Evaluation Criteria: Types of resources, Potential for damage. 

Socio-economics 

• Leasing of the tract would extend the life of the Skyline Mine, provide an important 
energy resource, and result in social and economic benefits. If the mine closes, 
there could be a loss of jobs and socioeconomic benefits (Significant Issue). 
Evaluation Criteria: Coal produced (tons), Skyline Mine life (years), Employment 

(person/years), RoyaltieslBonus Bids. 

S-1.7 ALTERNATIVES ANALYZED 

Alternatives were developed to address the significant issues associated with the project and to 
meet the requirements of NEP A. The alternatives addressed cover both ends of the spectrum 
regarding the possibilities for leasing/mining. Alternative A (No Action) presents the effects of 
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not leasing the Tract. Alternative B, at the other end of the spectrum is a leasing scenario with 
no special stipulations, representing the full-mining scenario where mining would be conducted 
to maximize efficiency and coal recovery without specific measures to protect surface resources. 
Alternative B' (B Prime) is a derivative ofB that would result in the same mining scenario 
without restrictions to prevent subsidence of sensitive resource areas, but differs in that it 
includes Special Coal Lease Stipulations (SCLS) that would require specific monitoring and 
mitigations in the event that specific effects occur. Alternative C lies in between, representing a 
leasing scenario where SCLSs would be included in the lease and subsidence of sensitive 
resources and facilities/structures would not be allowed regardless of the potential level of 
effects to them. To provide information to the public and decision makers, so that combinations 
of these alternatives can be considered, each of the sensitive resources and structures/facilities 
are addressed individually in the analysis. All of the following alternatives are considered in the 
EIS. 

ALTERNATIVE A, NO ACTION - The no action alternative provides a baseline for 
estimating the effects ofthe action alternatives. Under this alternative the lease tract would not 
be offered for leasing and there would be no mining. 

ALTERNATIVE B, OFFER THE TRACT FOR LEASING AS 
DELINEATEDIWITHOUT SPECIAL LEASE STIPULATIONS - Under this alternative the 
tract would be offered for competitive leasing, as delineated by the Tract Delineation Team, with 
BLM standard lease terms and conditions only, as displayed in Appendix B. No special coal 
lease stipulations would be included in the lease to be offered. Longwall (full-extraction) mining 
would be allowed throughout the tract resulting in subsidence of perennial drainages, Boulger 
Dam and Reservoir, Flat Canyon Campground, State Route 264 (other than along Upper 
Huntington Creek), and structures on private lands within the project area. It would be analyzed 
as the basis for comparison with other action alternatives that would include special stipulations 
needed to protect non-mineral resources and uses. 

This alternative does not specifically meet Forest Plan requirements because it does not include 
any ofthe 17 Special Coal Lease Stipulations (SCLSs) prescribed for coal leases on National 
Forest System lands, on an as needed basis (Forest Plan, 1986, as amended, General Direction, 
Page 111-35 and Appendix B, Pages B-2 through B-4). Special stipulations were not included for 
the purpose of disclosing the effects of not including them 

ALTERNATIVE B' (B PRIME), OFFER THE TRACT AS DELINEATED WITH 
SPECIAL COAL LEASE STIPULATIONS BUT WITHOUT RESTRICTIONS ON 
MINING THAT WOULD CAUSE SUBSIDENCE OF SENSITIVE SURFACE 
RESOURCES - Under this alternative, the tract would be offered for competitive leasing, as 
delineated, with BLM standard lease terms and conditions and special stipulations to protect non
mineral resources and uses. Special coal lease stipulations for this alternative are included in 
Appendix C. The mining scenario would be the same as Alternative B, without restrictions on 
subsiding sensitive resources, but would include lease stipulations that require mitigation of 
effects. In some cases, the opportunity exists to include similar requirement in the mine permit 
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during the mining plan review and permitting process. For the purposes if this analysis, it is 
assumed that similar measures not specifically required by law or regulation would not be 
applied. 

This Alternative B' would be consistent with Forest Plan direction (Forest Plan, 1986, as 
amended, General Direction, Page III-35 and Appendix B, Pages B-2 through B-4). 

ALTERNATIVE C, OFFER THE TRACT FOR LEASING AS DELINEATEDIWITH 
SPECIAL LEASE STIPULATIONS (Do Not Allow Subsidence of Perennial Drainages, 
Boulger Dam and Reservoir, or Flat Canyon Campground) - Under this alternative, the tract 
would be offered for competitive leasing, as delineated, with BLM standard lease terms and 
conditions and special stipulations to protect non-mineral resources and uses. Special coal lease 
stipulations for this alternative are included in Appendix C. Subsidence of perennial drainages, 
Boulger Dam and Reservoir, State Route 264, and Flat Canyon Campground would not be 
allowed. Subsidence of structures on private lands within the project area could occur, if the 
lessee/operator obtains permission from private coal estate owner(s), under agreement with the 
private surface estate owner(s). 

This alternative would be consistent with Forest Plan direction (Forest Plan, 1986, as amended, 
General Direction, Page III-35 and Appendix B, Pages B-2 through B-4). 

OTHER ACTION ALTERNATIVES - Alternatives Band C define the least and most 
restrictive action alternatives regarding leasing/mining and resource protection. Other 
alternatives can be considered in the decisions, as needed, to address significant social and 
environmental issues or opportunities. In formulating other alternatives for consideration in the 
EIS, the Forest Service and BLM can look at the tract boundary and potential restrictions on 
underground mining and surface occupancy needed to protect non-mineral resources and uses. 
Sensitive resource areas were specifically and individually evaluated under Alternatives B and C 
such that the effects can be adequately considered and disclosed if a decision that combines 
aspects of the evaluated alternatives is selected. If selected, this alternative would contain 
Special Coal Lease Stipulations (SCLSs) consistent with Forest Plan direction and would not 
require Forest Plan amendments. 

S-I.8 AFFECTED ENVIRONMENT AND EFFECTS OF 
IMPLEMENTATION 

The effects of mining would involve surface disturbance related to the construction and 
operation of exploration drill holes, two ventilation shafts, the associated access roads, and 
surface subsidence caused by extraction of the underground coal seams. If leased, the life of the 
Skyline Mine would be increased by as much as 12 years, extending the effects of the existing 
mining operation by approximately the same length of time. 
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Table 2.1 (Chapter 2 of the FEIS), Comparison of Alternatives, Mining Outcomes and Direct 
Physical Effects of Leasing/Mining, is a table that displays the outcomes of mining and the 
physical changes to the environment likely to occur from leasing and mining as anticipated in the 
Reasonably Foreseeable Development Scenario for each alternative. These changes are not in 
themselves identified as issues, but would cause changes to resources and the socioeconomic 
setting and, therefore, form the basis for the identified issues. This information sets the stage for 
Table 2.2 (Chapter 2 ofthe FElS), Comparison of Alternatives, Effects by Resource/Issue that 
summarizes the effects to other resources. This table is a summary of the effects by each 
alternative and resource/issue. 
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This Final Environmental Impact Statement (FEIS) considers the environmental, social, and 
economic effects of offering the Flat Canyon Coal Lease Tract (UTU-77114) for leasing by the 
United States Department of the Interior, Bureau of Land Management (BLM), with consent by 
the United States Department of Agriculture, Forest Service, specifically the Manti-La Sal 
National Forest (FS). This analysis is tiered directly to the Final Environmental Impact 
Statement, Manti-La Sal National Forest, 1986 and Record of Decision and Summary, 
November 5, 1986 as amended. The BLM and FS jointly conducted the environmental analysis 
for the Flat Canyon Coal Lease Tract and prepared the FEIS. The United States Department of 
the Interior, Office of Surface Mining Reclamation and Enforcement (OSM) participated as a 
cooperating agency. The FEIS specifically addresses the consequences of implementing four 
alternatives, including the Proposed Action and "No Action" Alternative that involves taking no 
further action to evaluate or offer the tract for leasing. The analysis was initiated by the agencies 
in response to an application to lease the Flat Canyon Tract by Canyon Fuel Company, LLC, 
submitted to the BLM, Utah State Office. 

Decisions to be made, authorizing actions, and a description of the Federal coal leasing process 
are further discussed in Sections 1.3 and 1.4. 

1.1 PROPOSED ACTION 

The proposed action is for BLM to offer the Flat Canyon Coal Lease Tract (UTU -77114) for 
competitive leasing in response to Canyon Fuel's application for leasing under the Lease-on
Application process contained in Federal Regulations 43 CFR 3425. The Forest Service would 
consent to leasing by BLM. The Tract would be offered with BLM's standard terms and 
conditions contained on Lease Form 3400-12 and special coal lease stipulations identified by 
BLM and the Forest Service for the protection of natural resources consistent with applicable 
laws, Forest Service and BLM policies, and the Land and Resource Management Plan, Manti-La 
Sal National Forest. In order to meet Canyon Fuel's need to move into the tract with 
underground workings in late 2001 or early 2002, the proposed lease sale would need to take 
place as soon as possible. 

The tract was delineated by an Interagency Tract Delineation Team to assure that it is reasonable 
and meets requirements of the responsible agencies. The Flat Canyon Tract encompasses 
2,692.16 acres of Federal coal reserves ofthe Wasatch Plateau Coal Field on National Forest 
System lands within the Manti-La Sal National Forest in Sanpete County, Utah. This area is 
described in the FEIS as the "Tract Area" as follows (Figures 1.1 and 1.2): 

T. 13 S., R. 6 E., SLM, 

Section 21, lots 1-4, E1I2E1I2; 
Section 28, lots 1-8, S1I2NW1I4, SWII4; 
Section 33, E1I2, E1I2W1/2, NW1I4NW1I4, SW1I4SW1I4; 
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T. 14 S., R. 6 E., SLM, 

Section 4, lots 1-4, S1/2N1I2, S1I2; 
Section 5, lots 1-4, S1/2N1I2, S1I2. 

Additional non-Federal lands with non-Federal coal (both in private ownership) adjacent to the 
Federal coal lease tract, referred to as the "Private Lands (approximately 1,100 acres)," could be 
mined as a result of this lease action. They are described below: 

T. 13 S., R. 6 E., SLM, 

Section 29, E1I2SE1I4, SE1I4NE1I4, S1I2NE1I4NE1/4; 
Section 32, E1I2E1I2. 

T. 14 S., R. 6 E., SLM, 

Section 3 (portion as shown on Figure 1-2) 
Section 8, N1I2N1I2; 
Section 9, N1I2N1I2; 
Section 10 (portion shown on Figure 1-2). 

The Tract area and adjacent private lands are collectively referred to in this FEIS as the "Project 
Area". Therefore, the total area analyzed is approximately 3,792 acres. 

1.2 PURPOSE AND NEED 

The purpose of offering the tract for competitive leasing is to provide an opportunity to develop 
mineable Federal coal reserves by underground methods. This coal is needed for the generation 
of electricity, other industrial uses, and to provide economic returns to the National, State and 
local economies, and to prevent bypassing mineable coal reserves adjacent to an existing mine 
that may otherwise not be mined. 

The purpose of Canyon Fuel's application is to obtain the right to mine known Federal coal 
reserves in the Flat Canyon Tract, immediately to the west of the current permit area for their 
Skyline Mine. If leased, Canyon Fuel would extend their underground coal workings to the west 
into the Flat Canyon Tract and beyond into private (fee) coal reserves. Two coal seams could be 
mined over the majority of the project area (Flat Canyon Tract and adjacent non-Federal lands). 
Recoverable coal reserves in the tract and adjacent area are estimated at approximately 36 
million tons. At an annual production rate of 3 to 4 million tons, the proposal could extend the 
life of the Skyline Mine by 9-12 years. 

1-2 FLAT CANYON COAL LEASE TRACT FEIS 



1.0 INTRODUCTION 

A review of the Forest Plan showed that the proposed lease tract area is available for further 
consideration for coal leasing through application of the Unsuitability Criteria (43 CFR 3464) 
and an appropriate environmental analysis (Letter to the Utah State Director ofBLM from the 
Forest Supervisor, Manti-La Sal National Forest 2820-4, January 21,2000). 

If the tract is not leased within the approximate proposed time frame, it is likely that the 
mineable Federal coal reserves in the tract would be bypassed and not mined in the foreseeable 
future. 

1.3 DECISIONS TO BE MADE, AUTHORITIES, AND PERMITS 

The USDI, Bureau of Land Management (BLM) is the leasing authority for all Federal coal 
reserves under the Mineral Leasing Act of 1920, as amended. The BLM Utah State Director 
must decide: 

• whether or not to offer the Flat Canyon Tract for competitive leasing. 

• what terms, conditions, and stipulations are needed on the lease to ensure compliance 
with the Mineral Leasing Act of 1920, as amended. 

The USDA, Forest Service is the Surface Management Agency. The Forest Supervisor, Manti
La Sal National Forest, must decide: 

• whether or not to consent to leasing by BLM, under authority ofthe Mineral Leasing Act 
of 1920, as amended by the Federal Coal Leasing Amendments Act of 1975. 

• what special coal lease stipulations are needed for the protection of non-mineral 
resources. 

If consent to leasing is given, the Forest Supervisor is also consenting to underground mining 
and subsidence of the land surface consistent with the lease stipulations imposed for the 
protection of National Forest resources. However, the permitting agencies must consult with the 
Forest Service prior to issuing permits. 

Before any mining or surface disturbing activities, such as coal exploration drilling, can take 
place on a Federal coal lease, the lessee or operator must obtain approval of their Permit 
Application Package and obtain a permit to mine. Ifnot already adequately considered under the 
environmental analysis for leasing, additional environmental an;llyses would be completed. as the 
basis for the decisions of the responsible Federal agencies and consent/concurrence of the 
surface management agency, in this case the Forest Service. 
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The Surface Mining Control and Reclamation Act of 1977, as amended (SMCRA) gives the 
Office of Surface Mining Reclamation and Enforcement (OSM) primary responsibility to 
administer programs that regulate surface coal mining operations and the surface effects of 
underground coal mining operations in the United States. Pursuant to Section 503 of SMCRA, 
the Utah Division of Oil, Gas, and Mining (DOGM) developed, and the Secretary of the Interior 
approved, Utah's permanent regulatory program authorizing Utah DOGM to regulate surface 
coal mining operations and the surface effects of underground coal mining on private and State 
lands within the State of Utah. In March 1987, pursuant to Section 523(c) ofSMCRA, Utah 
DOGM entered into a cooperative agreement with the Secretary of the Interior authorizing Utah 
DOGM to regulate surface coal mining operations and the surface effects of underground coal 
mining on Federal lands within the State. 

Pursuant to the cooperative agreement, Federal coal lease holders in Utah must submit a permit 
application package (PAP) to OSM and Utah DOGM for proposed mining and reclamation 
operations on Federal lands in the State. Utah DOGM reviews the PAP to ensure that it complies 
with the approved Utah State permanent program and other statutes. If it does comply, Utah 
DOGM issues the applicant a permit to conduct coal mining operations. OSM and other Federal 
agencies review the PAP to ensure that it contains the necessary information for compliance with 
the coal lease, the Mineral Leasing Act of 1920, as amended (MLA), the National Environmental 
Policy Act of 1969, as amended (NEPA), and other applicable Federal laws and their attendant 
regulations. OSM recommends to the Assistant Secretary of the Interior, Land and Minerals 
Management: (1) approval of the MLA mining plan, (2) approval of the MLA mining plan with 
conditions, or (3) disapproval ofthe MLA mining plan. Before making a recommendation on 
the mining plan, OSM obtains input from certain other Federal agencies, including the surface 
management agency. 

The BLM is responsible for monitoring and enforcement of lease terms, conditions, and special 
stipulations, including required mitigations. The Forest Service cooperates with BLM by 
conducting field inspections of lease areas and operations. 

Utah DOGM enforces the performance standards and permit requirements during the mine's 
operation and has primary authority in environmental emergencies. OSM retains oversight 
responsibility of this enforcement. The surface management agency has authority in emergency 
situations in which Utah DOGM or OSM inspectors cannot act before environmental hann or 
damage occurs. UDOGM conducts frequent inspections of operations for compliance. The 
Forest Service cooperates with them regarding enforcement. 

Resource monitoring, including subsidence, water monitoring, and vegetation monitoring is 
conducted by the lessee/operator in compliance with the mine permit and other permits issued for 
operations. The regulatory agencies take periodic samples to verify the lessee/{)perator 
monitoring data. 
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1.4 INCORPORA TION BY REFERENCE 

To decrease the size of this document and degree of redundancy to the contents of other 
documents, some material tiers to or incorporates other materials by reference. Material 
specially cited or otherwise used in preparation of this document is hereby incorporated by 
reference. 

Information in this document tiers to the direction contained in the Forest Plan, as amended and 
its Record of Decision (1986). Information in the Forest Plan Final Environmental hnpact 
Statement is hereby incorporated by reference. 

The Technical Reports prepared by NorWest Mine Services, Inc. (NorWest, 2000 and 
amendment (NorWest, 2000a) for this analysis under direction of the Forest Service and Bureau 
of Land Management are hereby incorporated by reference. 

The entirety of the supporting project record on file at the Forest Supervisor's Office, Manti-La 
Sal National Forest, 599 West Price River Drive, Price, Utah, 84501 is hereby incorporated 
without further reference. 

1.5 SCOPE OF THE PROJECT 

The scope of the project refers to the geographic boundaries of the proposal, including any 
connected or cumulative actions. The scope of actions addressed in this document is limited to 
the specific proposal to lease the Flat Canyon Federal Coal Lease Tract. 

This document does not constitute a general management plan for the area. It discloses and 
evaluates potential effects that could be caused by the site-specific issues associated with the 
proposed leasing action and reasonably foreseeable mining of the project area and includes all 
lands that may reasonably be affected from implementation ofthe alternatives. 

1.6 LEASING PROCESS 

The coal leasing process, lease administration, and enforcement are described in Federal 
Regulations 43 CFR 3400. The Flat Canyon Tract would be processed under the leasing 
procedures contained in 43 CFR 3425, Leasing-on-Application. 

Under this process, evaluation of a coal lease tract for potential leasing is initiated by an 
application to lease by the coal industry. The BLM initiates evaluation of the application by 
prioritizing applications on record based on the date submitted, market conditions, and need by 
the proponents to obtain additional reserves to allow continued mining from adjacent mines. 
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The tract boundaries to be considered for leasing by the BLM are determined by a Tract 
Delineation Team consisting of representatives of the BLM, the surface management agency, 
and the State. In this case the surface management agency is the Forest Service. The team 
considers the proponent's application and other factors such as adjacent coal reserves, 
accessibility to reserves, geologic conditions, and environmental factors in the delineation 
process to ensure that the tract is in the public's interest. 

Once the tract is delineated, the BLM and Surface Management Agency review market 
conditions, current land and resource management plans, and management direction for leasing 
and mining. This review is conducted to determine if the proposed lease area is available for 
further consideration for leasing 

After it is determined that the tract is available for further consideration for leasing and 
consistent with general management direction, an environmental analysis is conducted. Prior to 
starting the analysis, adequate information regarding coal reserves and the environment must be 
compiled to meet data adequacy requirements set by the Uinta-Southwestern Utah Coal Region. 
Usually the proponent collects and compiles this data and submits it to the BLM and the surface 
management agency. Once data adequacy is met, the data are supplemented by agency 
inventories and an environmental analysis is conducted. 

An environmental analysis must be completed consistent with requirements ofthe National 
Environmental Policy Act of 1969. A coal lease suitability analysis, required under Federal 
Regulations at 43 CFR 3461, is conducted and documented. In this case, the BLM and Forest 
Service jointly prepare an Environmental Impact Statement and suitability analysis. The Office 
of Surface Mining Reclamation and Enforcement participates as a cooperating agency. 

If cleared for leasing, the BLM will hold a competitive lease sale at the BLM Utah State Office 
in Salt Lake City in accordance with requirements and procedures set forth in Federal 
Regulations 43 CFR 3420. 

No mining may occur on a lease until the lessee/operator submits a complete and technically 
adequate Permit Application Package/Mining and Reclamation Plan and a permit to mine is 
issued. 

1.7 CURRENT AND PAST MINING 

Canyon Fuel is mining the area to the east of the tract, and east of Upper Huntington Creek and 
Electric Lake by underground methods, using state-of-the 'art longwall mining technology. ThIS 
area contains five Federal coal leases that are included in the current approved permit area for 
Canyon Fuel's Skyline Mine. Figures 1.1 and 3.1 show the permit area. The underground 
workings in the permit area at the Skyline Mine are accessed through portal facilities located in 
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Eccles Canyon, approximately 2.5 miles east of the northern portion of the Flat Canyon Tract. 
The main portals are located in Eccles Canyon and North Fork of Eccles Canyon. A ventilation 
breakout is located in the South Fork of Eccles Canyon. An overland conveyor system transfers 
coal from the portal facilities on National Forest System lands to coal storage and loadout 
facilities (truck and train) at the mouth of Eccles Canyon below the Forest boundary on privately 
owned lands, a distance of approximately 2.5 miles along State Route 264 (paved highway). The 
Skyline Mine currently produces about 3-4 million tons of coal per year. A more detailed 
discussion of past and current mining at the Skyline Mine is contained in Chapter 3. 

1.8 REASONABLY FORESEEABLE DEVELOPMENT 

The Reasonably Foreseeable DevelopmentlMining Scenario (RFDS) has been developed by the 
BLM in consultation with Canyon Fuel and Norwest Mine Services, Inc. NorWest Mine 
Services, Inc. prepared the scenario, predicted the location and amount of mining-induced 
subsidence and seismicity, conducted an analysis ofthe physical effects of mining to the 
geology, topography, and facilities/structures in and adjacent to the project area, and prepared 
Technical Reports under the direction ofthe agencies. The NorWest Technical Reports are 
referenced throughout the FEIS. The following is a summarized description of the Reasonably 
Foreseeable Mining Scenario. A detailed description of the predicted development of the 
proposed tract area and adjacent private lands and mineral estates are contained in the Technical 
Reports prepared by Norwest Mine Services, Inc. (project File). 

The RFDS is conceptual in nature and was developed for the purpose of determining the effects 
of leasing and subsequent mining. It presents the most likely mining scenario based on current 
information available from the Skyline Mine, but it is recognized that changes to locations of 
main entry systems and panels could be necessary based on actual conditions encountered 
underground. In order to adequately evaluate potential effects, with the knowledge that some 
aspects could change, the RFDS and effects analysis assume that the scenario with the most 
surface effect could occur. 

The geologic conditions predicted in the Tract indicate that mining conditions would be 
relatively similar to those that have been experienced in the Skyline Mines, except that the 
reserves become progressively deeper towards the West. All mining would be done by 
underground methods with surface disturbance being limited to ancillary facilities. No surface 
mining methods would be used and the existing portal and support facilities in Eccles Canyon 
would be used. The RFDS for future mining in the Tract has been developed on the assumption 
that longwall mining would be carried out on a similar basis to that successfully employed at 
Skyline. Several northeast-southwest trending faults occur within the project area. The vertical 
offset of each fault is not specifically known at this time but it is conceivable that the offset could 
be large enough to influence the mining scenario. Due to the uncertainties, the RFDS was 
developed assuming that they would not change the mining scenario, but their existence and 
potential to influence mining is recognized. 
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The main underground mining access to the Tract is planned in the Lower O'Connor B Seam by 
the westerly extension ofthe current main development entries in the Skyline Mine. To provide 
sufficient capacity for ventilation, access, escape, and haulage, it is probable that all of the six 
entries in the existing mains would be developed into the new area (Figure 1.2). 

For Maximum Economic Recovery (MER), it has been assumed that a Main Development 
Corridor would be located below or under the west canyon slope of Upper Huntington Creek, as 
this would afford protection of this perennial drainage from subsidence, while allowing efficient 
recovery. A corridor about 1,600 feet wide has been identified where the mains would be 
located that allows for a sufficient number of entries and pillars with adequate dimensions to 
ensure long-term stability. 

The main development system would be connected to ventilation shaft(s). Sub-mains would also 
be needed for access to production areas. Mining of the majority of the project area would 
generally be at greater depths than in the current permit area, varying from about 1,000 feet to 
over 2,000 feet. 

Access to the Flat Canyon and Lower O'Connor' A' Seams would be from underground, by 
developing rock entries at a slope to access mains in the lower seam. The lower main 
development entries and pillars would be driven underneath those in the upper seam and pillars 
would be vertically aligned to minimize adverse stress interactions and optimize coal recovery. 

Production is planned by longwall methods similar to those currently being used in the Skyline 
Mine. It is expected that panels would be about 800 feet wide and their length would vary from 
about 3,000 to 15,000 feet, depending upon selected mine layout and both geological and 
operational constraints. 

The most likely orientation of longwall panels would be approximately E-W, which has been 
shown to be successful at Skyline. Previous mining experience has also shown that an 
orientation approximately N-S could also be acceptable. Other geological and operational 
constraints, such as the location and offset of faults, may influence the final choice of panel 
orientation. Protection of surface structures and resources could also provide additional 
constraints on the location, orientation, and sequence of longwall extraction. 

Mine production is planned from a single longwall section, in conjunction with production from 
continuous miners driving development entries. Additional production may come from room
and-pillar extraction, although a depth limitation of 1,800 feet for this method has been assumed. 
There are two mineable seams over the majority of the area and the upper coal bed (Lower 0' 
Connor B Seam) would be mined first, followed by the lower coal bed (Flat Canyon Seam). The 
areas that could be potentially mined in the Lower O'Connor B Seam (Upper Seam Mining 
Zone) are shown on Figure 1.3. The potential mining area for the Flat Canyon Seam (Lower 
Seam Mining Zone) is shown on Figure 1.4. 
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The BLM has identified in the Tract Delineation Report longwall mining reserves of about 36 
million tons. At an estimated annual production rate of three to four million tons, this would 
extend the life of the Skyline Mine from nine to twelve years. 

Reasonable equipment constraints for the definition of the minimum and maximum extraction 
heights for full extraction longwall mining have been assumed for evaluation of impacts due to 
subsidence. For the upper seam, an operational height range from 7.5 to 12.5 feet is reasonable 
(BLM). The lower seam is thinner and longwall equipment with a height range from 6 ft. to 10 
ft. is reasonable (BLM). These are not definitive height restrictions and it is possible that 
longwall mining of the two seams, based upon variations in geologic conditions and proper 
equipment selection, extraction heights could range from 6 to 13 feet (BLM). 

For the prediction of subsidence, it has been assumed that a three-entry gate road system would 
be used between longwall panels with a combination of yield and rigid pillars. This is 
considered to be a conservative assumption, as other options might include two or three entry 
gate roads with yield pillars that would be expected to produce lower differential subsidence. 

Areas not amenable to longwall mining, due to their shape, size, coal thickness or surface 
protection requirements, have been evaluated on the assumption that they would be mined by 
room and pillar using full or partial extraction methods. 

Access to the Flat Canyon Tract can be obtained through the coal in the western part of the 
Skyline Mine permit area, utilizing full support room-and-pillar first mining. This would allow 
for the coal within the Flat Canyon Tract to be more easily accessed and for a higher percentage 
of the coal to be extracted (mains/submains and barrier pillars would be within the present active 
leases). It would also allow coal from a fee lease that adjoins the southern portion of the tract to 
be potentially mined past the western boundary of Electric Lake. The access under Huntington 
Canyon would be with full-support room-and-pillar first mining. 

The coal thins to the north, south, and west of the Flat Canyon Tract. The existing Skyline Mine 
is on the east; therefore, there are no additional tracts that can be leased from this location as a 
logical extension of the mine. 

The mineable coal seams do not crop out or come in contact with the surface within the tract. 
The only alternative access to the coal reserves from the ground surface would be by 
construction of a shaft. The only potential site for a new mine and shaft lies on fairly level 
ground between Electric Lake and Boulger Reservoir. The shaft would have to be 1,200 feet 
deep. Surface support facilities, including a loadout, would have to be constructed. The coal 
would have to be trucked out. State Route 264 is not designed for coal-hauling trucks. The 
roads would have to be reconstructed. There is no electricity, so an electric powerline of 46 
KV A would need to be built. The total cost of such a facility could exceed 100 million dollars 
(NorWest, 2000). The economic viability of a new mine being constructed to extract a 
maximum of 36 million tons of coal is highly improbable. 
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In order to meet Federal requirements for proper ventilation, one or two ventilation shafts 
(exhaust) could be necessary. A primary ventilation shaft could be located in Swens Canyon 
(Figure 1.2). A secondary ventilation shaft could be needed. It could be located in the upper 
Boulger Canyon area (Figure 1.2). Each shaft or vent hole would be 5-8 feet in diameter. Due to 
the blowing (positive) ventilation system at the mine, no fans would be needed and air would be 
exhausted from the shafts. An evase protected by a fence would be the only facilities at the 
surface location. A short access road ofless than 1,000 feet would be constructed to each site for 
the drill rig. Each pad would disturb approximately less than 1 acre and each access road would 
disturb approximately 0.46 acre. The total disturbance for both vents would then be 2.9 acres. 
The roads would be reclaimed by providing necessary drainage to prevent erosion and facilitate 
establishment of vegetation, then closed to continued use for the life of the mine. The vents 
would be inspected twice a month on foot. The roads would be reopened for access to the shafts 
to plug and reclaim them. The access roads would then be closed and completely recontoured 
and reclaimed upon abandonment. 

No additional mine facilities would be needed in Eccles Canyon to mine the project area. Water 
encountered underground in the project area would either continue to be discharged at the mine 
water discharge point at the mine in Eccles Canyon or diverted to a new discharge point below 
the high water line of Electric Lake. Changing the point of diversion would require 
reclassification of Huntington Creek by the State of Utah and issuance of a new Utah Point 
Discharge Elimination System (UPDES) permit. Authority to allow this lies with the State of 
Utah. The BLM and Forest Service must be consulted for comment, but the Federal Agencies do 
not have direct authority to approve or disapprove this action. 

The potential exists for up to 10 exploration drill holes to be drilled during the life of the tract. 
The total disturbance for each site is estimated at 0.92 acres (l00 ft. x 200 ft. pad and 1,000 ft. x 
20 ft. road disturbance per exploration site). Multiplied by 10 sites the total disturbance would 
be 9.2 acres. ' 

1.9 CONFORMANCE WITH LAND USE PLANS 

1.9.1 Availability 

The Forest Plan consistency review was completed and documented in a letter from the Forest 
Supervisor, Manti-La Sal National Forest, to the Utah State Director ofBLM, dated January 21, 
2000 (Project File). It was determined that the tract is available for further consideration for coal 
leasing under the Land and Resource Management Plan, Manti-La Sal National Forest, 1986 
(Forest Plan) and the Record of Decision for the Forest Plan and Final Environmental Impact 
Statement, dated November 5, 1986. 

The tract lies with the Huntington Canyon-Gentry Mountain Coal Multiple-Use Evaluation Area 
evaluated in the Manti-La Sal National Forest Land and Resource Management Plan, 1986 

1-10 FLAT CANYON COAL LEASE TRACT FEIS 



1.0 INTRODUCTION 

(Forest Plan). Issues and concerns that must be evaluated for tracts in this area include water 
quality, traffic, visual quality, and recreation thresholds. The Forest Plan states that the area is 
available for further lease action consideration. Further lease actions utilizing Huntington 
Canyon for transportation and mine development, other than supplying existing operations, 
would be delayed until it is determined that unacceptable impacts to existing resources would not 
occur. 

The Flat Canyon Tract has been proposed for leasing by Canyon Fuel to provide additional coal 
reserves for the Skyline Mine that can be accessed from underground workings in the adjacent 
Skyline Mine Permit area. 

1.9.2 Forest Plan Emphasis and Direction 

The tract includes RNG (Range), DRS (Developed Recreation Sites), TBR (Timber), and WPE 
(Watershed Protection/Improvement) Forest Plan Management Units. 

RNG Management Unit 

Emphasis is on production of forage and cover for domestic livestock and wildlife. Direction 
states that appropriate mitigation measures must be used to assure continued livestock access and 
use. Those authorized to conduct development would be required to replace losses through 
appropriate mitigations, where site-specific development adversely affects long-term production 
or management. 

DRS Management Unit 

Management emphasis for DRS units is on developed recreation. The Flat Canyon Tract 
includes the Flat Canyon Campground DRS Management Unit. Mineral leasing is allowed 
where it is determined that stipulated methods of development and extraction would not 
adversely affect recreation values to any significant degree. 

TBR Management Unit 

Emphasis is on management for the production and use of wood-fiber for a variety of wood 
products. There is no specific direction for mineral activities in TBR Management Units. 
General policy requires mineral operators to pay the fair market value of merchantable timber 
removed or destroyed for mineral activities, and reclamation measures include planting to 
replace timber. 

WPEManagement Unit 

Emphasis is on watershed protection/improvement. This includes areas where watershed 
treatments have occurred and other resource use is limited to protect the watershed investments. 
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Other uses can occur so long as the use or its rehabilitation does not degrade the watershed 
treatment. 

Land Uses 

The Boulger Canyon dam, reservoir, and associated dispersed recreation area and Flat Canyon 
Campground lie within the tract. The lease must contain stipulations to protect or mitigate 
impacts to these facilities and provide for public safety. 

1.10 Data Adequacy Standards 

It has been determined that there is sufficient coal and environmental resource data to meet 
Uinta-Southwestern Utah Coal Region Data Adequacy Standards (Canyon Fuel Company, LLC 
Data Adequacy Submittal and Supplement, Third-Party Contractor Technical Reports). 

1.11 Unsuitability Assessment 

The unsuitability assessment and consultations required under 43 CFR 3461) have been 
completed. The unsuitability assessment is contained in Appendix F. Consultation letters and 
responses are contained in the project file. No areas of the project area were determined to be 
unsuitable for leasing. 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

Chapter 2 describes the scoping process used to obtain public and agency comments regarding 
issues, the comments received, and the issues and alternatives identified during the scoping 
process. 

2.1 PUBLIC INVOLVEMENT/PROJECT SCOPING 

Public involvement is an important part-of the environmental analysis process. The public 
involvement plan describes the methods and techniques that were used to involve the public in 
the analysis. It allows the public to participate actively in the analysis and to communicate their 
concerns regarding the proposed action. In addition, involvement oflocal, State, and other 
Federal agencies helps the responsible officials to anticipate the effects and benefits that could 
occur from the project and to make necessary plans and changes in public policy. 

The FS and BLM initiated scoping (30 day comment period) by publication of a Notice of Intent 
to Prepare an EIS in the Federal Register on March 17,2000. A legal notice informing the 

. public of the intent to evaluate the Flat Canyon Coal Lease Tract, prepare an EIS, and requesting 
issues and concerns, were published in the Sun Advocate Newspaper (publication of record) and 
the Emery County Progress (supplemental publication) on March 14,2000. The legal notice was 
also published in the Mt. Pleasant Pyramid on March 15, 2000. A letter was sent to 100 
agencies, individuals, and organizations on March 13,2000 briefly explaining the proposed 
action and requesting comments regarding issues and concerns. The comment period ended at 
the close of business on April 18, 2000. The project was listed on the Forest Internet website and 
Quarterly Schedule of Proposed Actions. In addition, the proposed project was explained to 
local resource user organizations at the quarterly water users meetings and Emery County Public 
Lands Council meetings. 

A letter was sent to the owners of private lands within and adjacent to the project area on 
October 30,2000 informing them of the project and requesting comments followed by phone 
calls. -Only one letter of response was received from the LDS Church asking for some additional 
information that was provided by telephone. The conversations with landowners divulged that 
they generally wanted to see the Federal and private lands mined. Some were concerned about 
potential damages to buildings from subsidence but felt that any necessary repairs would be 
made by the mining operator. At least two of the landowners were concerned about potential 
effects to springs within and adjacent to their property. One landowner was concerned about 
potential lowering of the private roads that cross Flat Canyon due to subsidence and that it would 
be difficult to relocate them because of the wetlands issue. 

Nine letters and two phone calls were received in response to scoping. The Interdisciplinary 
Team (IDT) evaluated comments and identified the proposed issues based on the comments and 
concerns identified by participating agencies. The issues were approved by the agency 
responsible officials on June 8, 2000. 
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The Draft EIS was released for a 45-day public review in May 2001. The 45-day review period 
started on May 19,2001, the day after the Environmental Protection Agency published the 
Notice of Availability in the Federal Register (Vol. 66, No. 97lFriday, May 18, 2001/Notices). 
The comment period ended at close of business on the 45th day, July 2,2001. On May 8,2001, 
copies of the DEIS were sent to individuals, agencies, and companies who responded to scoping, 
all agencies with direct interest or authority regarding the proposed action, and anyone who 
requested a copy for review prior to the date of the letter. Additional copies were provided to 
those requesting a copy for review after the letter was sent. Notices of Availability were 
published in the Sun Advocate Newspaper (publication of record) and the Emery County 
Progress (supplemental publication) on May 15,2001. The Notice of Availability was also 
published in the Mt. Pleasant Pyramid. on May 16, 2001. Approximately 120 copies of the 
DEIS were distributed as described above. Comments and responses regarding the adequacy of 
the DEIS are contained in Chapter 5 of the FEIS. 

2.2 LEASINGIMINING OUTCOMES AND PHYSICAL EFFECTS 

Leasing and subsequent mining would cause physical changes to the environment that would 
result in effects to resources. These changes and how they are measured (Measures) and 
discussed in the analysis are shown below: 

2-2 

- Leasing of the Flat Canyon Tract would extend mining into additional areas, 
increase the life of mining operations at the Skyline Mine, and increase the amount 
of coal mined. 
Measures: Mining method, Time of extended mining at Skyline Mine 

(years) Amount of coal mined (tons). 

- Construction of surface facilities needed to mine the project area would disturb the 
ground surface and cause human activities in the area. 
Measures: Activity levels, Area of disturbance (acres) by activity, 

Duration of activities/disturbance. 

-Mining of the underground coal reserves can cause subsidence, seismicity, and 
cracking of the ground surface. 
Measures: Location and amount of subsidence expected (measured in 

feet), Maximum Credible Mining-Induced Seismic Event by 
range of magnitude and probability (Richter, % probability), 
The amount of energy transferred through rock at distance 
from the seismic event locations, Location and severity of 
cracks (primarily based on monitoring at Skyline Mine), 
Connection between surface and underground cracks relative 
to depth of cover, Angle-of Draw, Tension and compression 
zones, Perception of seismic events by people. 
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• Water is encountered in the underground workings and discharged to the surface 
environment into receiving water bodies (streams/lakes). 
Measures: Amount of water discharged, location of discharge, quality of 

water. 

• Mining equipment and materials are used and consumed in the mining process and 
are incorporated into the underground mine workings as permanent additions to the 
underground environment. 
Measures: Type of materials, Estimated amount, Purpose of the 

materials. 

2.3 ISSUES ADDRESSED IN DETAIL 

The issues addressed in the analysis were identified through project scoping. They drive data 
collection and the subsequent analysis process. The issues that were determined to be significant 

. form the foundation by which alternatives to the proposed action were developed. Other issues, 
not determined to be significant, are no less important but did not drive identification of 
alternatives to the proposed action. Both significant and non-significant issues are addressed in 
detail in the analysis. 

The affects analysis addresses each issue. It was necessary to determine how the issues would be 
measured and compared relative to the alternatives. For this purpose, evaluation criteria were 
developed. The issues are listed and described in this section and the evaluation criteria are 
identified and discussed below the issue statementS. The issues are grouped by functional area 
and significant issue statements are underlined. 

2.3.1 Structures and Facilities 

• Mining-induced subsidence and seismicity could damage the Boulger Dam 
(including the fish ladder) and Reservoir (Significant Issue). 
Evaluation Criteria: Type and risk of damage (Damage description, Probability), 

Cost of repair, Public safety hazard, Time needed for 
repairslDuration of lost use, Cost of lost use. 

• Mining-induced subsidence could damage State Highway 264 (Significant Issue) 
and Forest Roads (Non-Significant Issue). 
Evaluation Criteria: Type and risk of damage (Damage description, Probability), 

Cost of repair, Public safety hazard, Time needed for 
repairslDuration of lost use, Cost of lost use. 

• Extension of the mine life would increase the length of time that mining related 
traffic volumes would occur on State Highways (Non-Significant Issue). 
Evaluation Criteria: Length of extended use, Approx. traffic volumes. 
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• Mining-induced subsidence and seismicity could damage facilities at the Flat 
Canyon Campground (Significant Issue). 
Evaluation Criteria: Type and risk of damage (Damage description, Probability), 

Cost of repair, Public safety hazard, Time needed for 
repairs/Duration of lost use, Cost of lost use. 

• Mining-induced subsidence could damage recreation cabins and/or camp facilities 
and roads on adjacent private lands that are mined as a result of leasing the Flat 
Canyon Tract (Non-Significant Issue). 
Evaluation Criteria: Type and risk of damage (Damage description, Probability), 

Cost of repair, Public safety hazard, Time needed for 
repairs/Duration of lost use, Cost of lost use. 

2.3.2 Surface and Ground Water 

2-4 

Surface Water 

• Prolonged and increased discharge of mine water into Eccles Creek could change 
water quality in Eccles Creek, other downstream drainages, and Scofield Reservoir. 
This could affect agricultural, domestic, and industrial water supplies as well as 
ecosystems (Non-Significant Issue). 
Evaluation Criteria: Potential changes in water quality by affected parameters and 

duration. 

• A new mine water discharge point at the north end of Electric Lake would involve 
changing all or some of the discharge from Eccles Creek in the Price River 
Watershed to the Huntington Canyon Watershed. This could decrease flow in the 
Price River Watershed and increase flow in the Huntington Canyon Watershed 
(Significant Issue). 
Evaluation Criteria: Change in mine water discharge to each watershed (gpm, 

acre-feet), Expected change in flow duration and base flows 
in Eccles, Muddy, and Huntington Creeks (gpm, acre-feet, 
%), Expected change to inflow and discharge (%, acre-feet) 
to/from Scofield Reservoir and Electric Lake. 

• Changing some or all of the mine water discharge from Eccles Creek to Electric 
Lake could change water quality in the receiving streams/water bodies (Significant 
Issue). 
Evaluation Criteria: Water quality ofthe discharge water vs. water quality 

standards associated with the most restrictive of the 
designated beneficial uses of the receiving waters 
(meets/does not meet), Change in receiving stream water 
quality (parameters with and without limits specific to 
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beneficial use standards including TDS, phosphorous, metals, 
TMD L, and drinking water standards) addressed in part by 
estimating volume of discharge water as percentage of 
resulting total flows and determining whether discharge 
water is being diluted or receiving waters are being . 
"contaminated", Change in lake chemistry, including water 
column and lake bed sediments. 

• Subsidence of perennial streams and the Boulger DamlReservoir could intercept 
flowing/impounded water and divert it underground, changing the hydrology 
(Significant Issue). 
Evaluation Criteria : Changes in flow by quantity and duration, Probability, 

Ground Water 

• Subsidence could change the flow of springs and seeps, affecting the flow of 
springs and their receiving streams. This could affect agricultural, domestic, and 
industrial water supplies as well as ecosystems (Non-Significant Issue). 
Evaluation Criteria: Changes in flow and duration, Probability 

• Interception of ground water in underground mine workings and subsequent 
discharge to Eccles Creek (Existing NPDES Permit) could cause diversions of 
surface and ground water from the Huntington Canyon Drainage to the Price River 
Drainage. This could affect agricultural, domestic, and industrial water supplies as 
well as ecosystems (Significant Issue). 
Evaluation Criteria: Potential diversions, Estimates of amount of water 

encountered/discharged, Amount and location of discharge to 
surface waters. 

• Equipment and materials spilled, used, and/or abandoned in underground mine 
workings could change ground water quality and any connected surface water 
sources. This could affect agricultural, domestic, and industrial water supplies as 
well as ecosystems (Non-Significant Issue). 
Evaluation Criteria: Description of potential changes in quality by affected 

parameter and duration. 

2.3.3 Vegetation 

• Subsidence and other mining-caused changes to surface and ground water could 
affect vegetation, especially riparian vegetation/wetlands (Significant Issue). 
Evaluation Criteria: Riparian vegetation, wetlands, and other species and area 

(acres) affected, Changes in species diversity and wetland 
quality. 
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• Construction of a pipeline and/or roads in or across riparian areas and/or wetlands 
could destroy vegetation and related habitat and increase downstream sediment 
(Non-Significant Issue). 
Evaluation Criteria: Area disturbed, Duration of loss (vegetation and habitat), 

Estimate of sediment production. 

2.3.4 Wildlife 

• Exploration drilling, construction of mine vent holes, and reclamation activities 
could temporarily disrupt use of summer habitat by terrestrial species (Non
Significant Issue). 
Evaluation Criteria: Effects, Area affected (acres), Duration of effects and 

avoidance by affected species. 

• Any changes in stream gradient/morphology, water flow, and quality in perennial 
drainages, Boulger Reservoir, or riparian vegetation/wetlands could affect habitat 
for terrestrial and aquatic species. Includes changes in morphology due to flow 
changes and subsidence (Significant Issue). 
Evaluation Criteria: Changes to habitat, productivity, and populations, Length of 

stream habitat affected (miles), Duration of effects. 

• Changes to flow in drainages and points of mine water discharge would affect 
aquatic wildlife species and habitat (Significant Issue). 
Evaluation Criteria: Water quality of discharge water vs. aquatic life standards and 

other published sensitivity data for both acute and chronic 
levels, Possible increases in contaminants to Electric Lake and 
changes to habitat quality. 

2.3.5 Recreation 

• Damage to recreation facilities and temporary closures (Boulger DarnlReservoir, 
Flat Canyon Campground, Roads) could cause, displacement of recreation use to 
other areas, and/or loss of use during repairs/replacement and closure (Significant 
Issue). 
Evaluation Criteria: Duration ofloss or displacement of recreation opportunity, 

Recreation capacity lost or displaced (Recreation Visitor Days 
or RVDs), Revenue lost by Concessionaire. 

• Subsidence could cause surface disruption and seismic events that could cause 
safety hazards and disrupt the recreation experience (Non-Significant Issue). 
Evaluation Criteria: Safety hazard. 
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• Traffic and heavy equipment operation related to exploration drilling and 
drilling/construction of mine vent holes could temporarily disrupt dispersed 
recreation (Non-Significant Issue). 
Evaluation Criteria: Recreation Visitor Days (RVDs) affected, Duration of 

displaced use, Quality of recreation experience perceived by 
visitors. 

2.3.6 Visual Quality 

• Equipment and ground disturbance related to drilling exploration holes, 
construction of ventilation shafts, and reclamation would temporarily (construction 
phase) decrease visual quality (Non-Significant Issue). 
Evaluation Criteria: Changes in scenic quality with duration, Does or does not 

meet Visual Quality Objectives. 

• Ventilation shaft facilities, access roads, and any visible emissions (water vapor) 
would decrease visual quality for the life of the facilities (Non-Significant Issue). 
Evaluation Criteria: Visibility, Changes in scenic quality with duration, Does or 

doe~ not meet Visual Quality Objectives. 

2.3.7 Transportation 

• Extension of the mine life would increase the length of time that mining-related 
traffic volumes would occur on State Highways (non-significant Issue). 
Evaluation Criteria: Length of extended use, Approx. traffic volumes. 

2.3.8 Cultural and Historic Resources 

• Construction of surface facilities and mining-induced subsidence could damage 
cultural resources. 
Evaluation Criteria: Types of sites, Potential for damage. 

2.3.9 Paleontological Resources 

• Underground mining, subsidence, and construction of surface facilities could 
damage paleontological resources. 
Evaluation Criteria: Types of resources, Potential for damage. 

2.3.10 Socio-economics 

• Leasing of the tract would extend the life of the Skyline Mine, provide an important 
energy resource, and result in social and economic benefits. If the mine closes, 
there could be a loss of jobs and socioeconomic benefits (Significant Issue). 
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Evaluation Criteria: Coal produced (tons), Skyline Mine life (years), Employment 
(person/years), RoyaltieslBonus Bids. 

2.4 ISSUES IDENTIFIED BUT NOT CARRIED THROUGH THE 
ANALYSIS 

The issues discussed below were considered but not identified as issues to be discussed in detail 
or carried through the analysis: 

RoadlesslU nroaded Areas 

. Range 

• There are no inventoried roadless areas or contiguous unroaded areas of 1,000 acres 
or more in the vicinity of the project area . 

• Mining-induced subsidence and construction of surface facilities could damage 
range improvements and facilities. Construction of surface facilities could interfere 
with livestock trailing or grazing. 

The Flat Canyon Tract includes portions of the Swens Canyon, Boulger Canyon, 
Eccles Canyon, and Bear Canyon Sheep and Goat Allotments. The allotments are 
used in conjunction with adjacent non-Federal lands. The allotments are managed 
under the deferred rotation system. Sheep are allowed to graze at different times 
during the summer season, depending on the place of each allotment for a given 
year in the rotation. The allotments combined support approximately 2,000 animal 
unit months (AUMs) per year. No range improvements were identified in the Flat 
Canyon Tract that could be damaged by subsidence and no effects to forage are 
anticipated. The amount and duration of construction and operation of vent holes 
and exploration holes is negligible relative to the grazing area and is not considered 
to have measurable effects. 

Survey Markers 

2-8 

• Mining-induced subsidence and construction of surface facilities could damage 
survey markers and monuments 

It is general practice in leases, mine plans, and permits to require identification, 
monitoring, and repair/replacement of survey markers if they are damaged. 
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Lands and Special Uses (FacilitieslWithdrawals) 

• Mining-induced subsidence and seismicity could damage the dam at Beaver Dams 
Reservoir and Electric Lake. 

Neither dam would be mined-under or subsided. Beaver Dams Reservoir lies 
approximately 1.3 miles to the east of the project area. Electric Lake Dam lies 
approximately 2.0 miles south of the project area. The Maximum Credible Event 
(MCE) of Richter 3.45 would not produce ground shaking or vibration sufficient to 
cause damage to these facilities, considering their distance from the project area. 
The dams could withstand vibrations of up to O.lg without damage and the MCE 
would produce vibrations less than O.lg at distances greater than 5,500 feet
(NorWest,2000a). Neither ofthese facilities would sustain damage even if the 
MCE occurred at the closest point within the project area. 

• Coalleasinglmining could conflict with a Bureau of Reclamation Withdrawal in 
Sections 4 and 5, T. 14 S., R. 6 E., in the proposed lease area. 

Consultation with the Bureau of Reclamation has determined that there would be no 
conflicts since there are no plans to develop this area. 

Noxious Weeds (Vegetation) 

• Surface disturbing activities could cause the introduction or spread of noxious 
weeds. 

Noxious weeds occur in the project area. Under all action alternatives, approval of 
surface disturbing operations would include requirements to prevent the 
introduction and spread of noxious weeds. In addition, reclamation standards 
require eradication of noxious weeds if they occur in the disturbed areas. 

The general comments received during scoping that did not result in an issue statement involved 
issues that are beyond the scope of the analysis as follows: 

Comment (EPA): "The DEIS should disclose that researchers have found coal combustion to 
be a significant source of C02 a greenhouse gas which contributes to global 
warming." 

Response: It is recognized that combustion of coal for electrical power 
generation at coal-fired power generation plants will result in release of 
greenhouse gasses, including C02, methane, and nitrous oxide. 
Information obtaineci from PacifiCorp (personal communication with Tom 
Wiscomb, October 2001). PacifiCorp's data shows that the following 
Emission Factors: 
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Carbon Dioxide 
Methane 
Nitrous Oxide 
Hydrofluouocarbons 
P erfluorocarbons 
Sulfur Hexafluoride 

4,810 Ibs. C02/ton coal 
0.04 Ibs. CH4/ton coal 
0.08 Ibs. N20/ton coal 
No emission factor available 
No emission factor available 
None 

In regard to global climate change, scientists have debated the potential 
effects for the last decade and studies with conflicting conclusions continue 
to be published. According to the US Environmental Protection Agency 
(http://www.epa.gov/globalwarmingluncertainties.html) it is known that 
human activities are adding greenhouse gasses to the atmosphere, and that 
these gasses tend to warm the earth. However it is not known to what 
degree human-generated greenhouse gasses are responsible for the global 
warming trend. This is because other factors, natural and human, affect the 
earth's temperature. Scientific understanding of factors such as natural 
climatic variations, changes in the sun's energy, and the cooling effects of 
pollutant aerosols are not well understood. There is scientific uncertainty 
regarding how much warming would occur, how fast warming would occur 
and what the potential adverse and beneficial effects would be. It is beyond 
the scope of this document to predict what potential effects burning of the 
coal from the project area for generation of electricity would have on the 
global climate. The local coal fired power plants will continue to burn coal 
at the current or increased rate regardless where the coal comes from. If not 
mined from the project area, coal would be imported from other areas with 
potentially greater effects due to burning of lower quality coals. 

Comment (UEC): "Finally, UEC is concerned about the impact fossil fuels such as coal are 
having on the climate. We are also troubled by the fact that coal is a major 
contributor to environmental problems such as acid rain which has been a 
major concern in the eastern United States for some time. Opening up 
additional public lands to coal production discourages development of 
cleaner alternatives to coal as a source of energy and is, in our opinion, bad 
public policy." 

Response: The quality of the coal in the Flat Canyon Tract is low in ash 
and sulfur (i.e. compliance coal). These coals are desirable for 
power plants because they produce very few particulates, 
relatively little sulfur dioxide, and decrease the potential for 
acid rain relative to other coals. Coal in the tract contains less 
than 0.5 percent sulfur. It is reasonably foreseeable that the 
coal would be burned to produce electricity at power plants in 
Utah and western Nevada. Emissions at these plants are 
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reduced by scrubber technology and are regulated through air 
quality standards. If Flat Canyon Tract coal is not mined and 
burned, coal from other sources with higher potential for 
producing pollutants would most likely be purchased and 
burned in these or other plants. The issues of climate changes 
and global warming from combustion of fossil fuels are 
considered beyond the scope of this analysis. 

Comment (VEC): "The UEC asks the Forest Service and BLM to take into consideration 
current and future demand for coal when making its decision regarding this 
lease. Is demand for this fossil fuel keeping up with supply or is supply 
currently struggling to keep up with demand? If a careful examination of 
current and likely economic conditions and energy demands indicate the 
expansion of this mine is not necessary at this time there is no need to move 
ahead with the lease." 

Response: Canyon Fuel Company, LLC has demonstrated that there is 
current and foreseeable future demand for coal to justify 
consideration of the Flat Canyon Tract at this time. Their 
mining sequence demonstrates that it is most logical and 
economic to extend existing underground workings into the 
tract at this time while developing coal reserves in the southern 
portion of the existing permit area. If not mined in the current 
sequence of mining, the coal would most likely be bypassed 
and rendered inaccessible considering current mining 
technology and safety requirements. If the coal is not leased 
and developed from underground workings in the Skyline 
Mine, it is not likely that it would ever be recovered due to the 
lack of economic access to the minable reserves from adjacent 
areas. 

Effects to air Quality from Operations at the Skyline Mine Portal and Loadout Facilities 

Emissions at the Skyline Mine facilities currently meet air quality standards and the Permit-to
Construct issued by the Utah Department of Air Quality. The proposed action would not lead to 
additional emissions but would extend the life of operations. It is not expected that operations 
would lead to any violations of the Clean Air Act. 

2.5 ALTERNATIVES ANALYZED 

Alternatives were developed to address the significant issues associated with the project and to 
meet the requirements of NEP A. The alternatives address-ed cover both ends of the spectrum 
regarding the possibilities for leasing/mining. Alternative A (No Action) presents the effects of 
not leasing the Tract. Alternative B, at the other end of the spectrum is a leasing scenario with 
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no special stipulations, representing the full-mining scenario where mining would be conducted 
to maximize efficiency and coal recovery without specific measures to protect surface resources. 
Alternative B' (B Prime) is a derivative of B that would result in the same mining scenario 
without restrictions to prevent subsidence of sensitive resource areas, but differs in that it 
includes Special Coal Lease Stipulations (SCLS) that would require specific monitoring and 
mitigations in the event that specific effects occur. Alternative C lies in between, representing a 
leasing scenario where SCLSs would be included in the lease and subsidence of sensitive 
resources and facilities/structures would not be allowed regardless of the potential level of 
effects to them. To provide information to the public and decision makers, so that combinations 
of these alternatives can be considered, each of the sensitive resources and structures/facilities 
are addressed individually in the analysis. All of the following alternatives will be considered in 
the EIS. 

ALTERNA TIVE A, NO ACTION - The no action alternative provides a baseline for 
estimating the effects of the action alternatives. Under this alternative the lease tract would not 
be offered for leasing and there would be no mining. 

ALTERNA TIVE B, OFFER THE TRACT FOR LEASING AS 
DELINEATEDIWITHOUT SPECIAL LEASE STIPULATIONS - Under this alternative the 
'tract would be offered for competitive leasing, as delineated by the Tract Delineation Team, with 
BLM standard lease terms and conditions only, as displayed in Appendix B. No special coal 
lease stipulations would be included in the lease to be offered. Longwall (full-extraction) mining 
would be allowed throughout the tract resulting in subsidence of perennial drainages, Boulger 
Dam and Reservoir, Flat Canyon Campground, State Route 264 (other than along Upper 
Huntington Creek), and structures on private lands within the project area. It would be analyzed 
as the basis for comparison with other action alternatives that would include special stipulations 
needed to protect non-mineral resources and uses. 

This alternative does not specifically meet Forest Plan requirements because it does not include 
any of the 17 Special Coal Lease Stipulations (SCLSs) prescribed for coal leases on National 
Forest System lands, on an as needed basis (Forest Plan, 1986, as amended, General Direction, 
Page III-35 and Appendix B, Pages B-2 through B-4). Special stipulations were not included for 
the purpose of disclosing the effects of not including them 

ALTERNATIVE B' (B PRIME), OFFER THE TRACT AS DELINEATED WITH 
SPECIAL COAL LEASE STIPULATIONS BUT WITHOUT RESTRICTIONS ON 
MINING THAT WOULD CAUSE SUBSIDENCE OF SENSITIVE SURFACE 
RESOURCES - Under this alternative, the tract would be offered for competitive leasing, as 
delineated, with BLM standard lease terms and conditions and special stipulations to protect non
mineral resources and uses. Special coal lease stipulations for this alternative are included in 
Appendix C. The mining scenario would be the same as Alternative B, without restrictions on 
subsiding sensitive resources, but would include lease stipulations that require mitigation of 
effects. In some cases, the opportunity exists to include similar requirement in the mine permit 
during the mining plan review and permitting process. For the purposes if this analysis, it is 
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assumed that similar measures not specifically required by law or regulation would not be 
applied. 

This Alternative B' would be c<.:msistent with Forest Plan direction (Forest Plan, 1986, as 
amended, General Direction, Page 1II-35 and Appendix B, Pages B-2 through B-4). 

ALTERNA TIVE C, OFFER THE TRACT FOR LEASING AS DELINEATEDIWITH 
SPECIAL LEASE STIPULATIONS (Do Not Allow Subsidence of Perennial Drainages, 
Boulger Dam and Reservoir, or Flat Canyon Campground) - Under this alternative, the tract 
would be offered for competitive leasing, as delineated, with BLM standard lease terms and 
conditions and special stipulations to protect non-mineral resources and uses. Special coal lease 
stipulations for this alternative are included in Appendix C. Subsidence of perennial drainages, 
Boulger Dam and Reservoir, State Route 264, and Flat Canyon Campground would not be 
allowed. Subsidence of structures on private lands within the project area could occur, if the 
lessee/operator obtains permission from private coal estate owner(s), under agreement with the 

. private surface estate owner(s). This alternative would be consistent with Forest Plan direction 
(Forest Plan, 1986, as amended, General Direction, Page III-35 and Appendix B, Pages B-2 
through B-4). 

OTHER ACTION ALTERNATIVES - Alternatives B and C define the least and most 
restrictive action alternatives regarding leasing/mining and resource protection. Other 
alternatives can be considered in the decisions, as needed, to address significant social and 
environmental issues or opportunities. In formulating other alternatives for consideration in the 
EIS, th~ Forest Service and BLM can look at the tract boundary and potential restrictions on 
underground mining and surface occupancy needed to protect non-mineral resources and uses. 
Sensitive resource areas were specifically and individually evaluated under Alternatives B and C 
such that the effects can be adequately considered and disclosed ifthe decisions involve a 
combination of the evaluated alternatives. 

If selected, this alternative would contain Special Coal Lease Stipulations (SCLSs) consistent 
with Forest Plan direction and would not require Forest Plan amendments. 

2.6 AL TERNATIVES CONSIDERED BUT DISMISSED FROM 
FURTHER ANALYSIS 

Alternative tract boundaries were considered but changing tract boundaries would not address 
any specific issues or change the overall affects of mining. A full spectrum of alternatives was 
addressed in the analysis allowing the responsible officials to stlect one of the alternatives 
analyzed in detail or an additional alternative incorporating specific elements of those analyzed. 
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2.7 PAST, PRESENT, REASONABLY FORESEEABLE FUTURE 
ACTIONS 

CEQ regulations (40 CFR 1508.7) define cumulative impact as "the impact on the environment 
which results from the incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (Federal of non-Federal) or 
person undertakes such actions. Cumulative impacts can result from individually minor but 
collectively significant actions taking place over a period of time." 

Past, present, and reasonably foreseeable future actions in the project area have been developed 
in support of the EIS. The action, year of occurrence, and estimates of residual, current, or 
anticipated effects are presented in tables provided in Appendix A. Actions are grouped by 
resource. The sum of the effects of these actions, in addition to the anticipated direct and 
indirect effects of the proposed action, will form the basis for the cumulative effects analysis. 

2.8 SUMMARY COMPARISON OF ALTERNATIVES RELATIVE TO 
THE OUTCOMES .AND PHYSICAL EFFECTS OF 
LEASINGIMINING 

Table 2.1, Comparison of Alternatives, Mining Outcomes and Direct Physical Effects of 
Leasing/Mining, is a table that displays the outcomes of mining and the physical changes to the 
environment likely to occur from leasing and mining as anticipated in the Reasonably 
Foreseeable Development Scenario for each alternative. These changes are not in themselves 
identified as issues, but would cause changes to resources and the socioeconomic setting and, 
therefore, form the basis for the identified issues. This information sets the stage for the next 
section in this Chapter, Summary Comparison of Alternatives Relative to the Issues . 

• 
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Table 2.1. Comparison of Alternatives, Direct Physical Changes Due to Mining 

PHYSICAL ... ALTERNATIVES 
CHANGE Alternative A Alternatives Band B' Alternative C 

MINING 
General No mining of Federal or Two seam.s mined with limited room-and-pillar Two seams mined (mainly longwall, some partial 

non-Federal coal in project mining. extraction room-and pillar mining below perennial 
area. drainages) and other protected structures). 

36 million tons recoverable. 18 to 20 million toITs recoverable. 
Extend mine life 9 to 12 years .. Extend mine life by 5 to 7 years. 

The potential of receiving bids on the tract is 
reduced. 

Mine Discharge No change. Possibility of changing the mine water discharge Same as Alternatives Band B' 
Water location from Eccles Creek to Electric Lake. 

Discharge recently Discharge could increase from 2,600 gpm to a Same as Alternatives Band B' 
increased from 500 gpm to maximum of 4,000 gpm. 
2,600 gpm. 

Vent Shafts No effect Two air vent shafts with temporary access roads. Same as Alternative Band B' 
Temporary disturbance of2.9 acres (2.0 acres for 
pads and 0.92 acres for access roads). Possibility of 
pumping mine water discharge from Swens Canyon 
Shaft to Electric Lake requiring new buried pipeline 
from shaft along Swens Canyon Road and SR-264. 

Exploration Holes No effect About 10 additional boreholes with temporary Same as Alternatives Band B' 
surface disturbance of9.2 acres (4.6 acres for pads 
and 4.6 acres for access roads) 
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--- --- - - -----

PHYSICAL ALTERNATIVES 
CHANGE Alternative A . Alternatives Band B' Alternative C 

SUBSIDENCE -
Longwall and No effect Longwall subsidence of 2 to 14 ft, generally with Same as Alternatives Band B' in areas where 
Room-and-Pillar flexure of ground surface producing localized slope longwall extraction is allowed and no impact in areas 
Mining (other than changes of up to 3% and tension fractures in zones of with full-support mining. Area of differential 
full-support high differential subsidence expected to be less than subsidence would be increased as compared to 
mains). 1 % of the mined area. Alternatives Band B' because full-extraction mining 

would be split into three blocks separated by 
subsidence protection zones. 

Full-support mains Same as Alternatives Band Full-support mains would be driven across/under Same as Alternatives Band B' . 
B' since mains under Upper Upper Huntington Creek to access the Flat Canyon 
Huntington Creek could still Tract project area then south under the west slope of 
be driven to access coal Upper Huntington Canyon to set up longwall panels. 
reserves in existing permit 
area. Full-support mains are designed to be stable and Same as Alternatives Band B'. 

prevent caving and subsidence. Geotechnical 
design/models show safety factors in excess of 1.74 
(1.0 considered stable). Empirical data from existing 
mines shows mains to be stable for at least 70 years 
and predictions indicate that they would be stable 
over 200 years. 

Same as Alternatives Band B'. 
In unlikely event that pillars fail, they would fail 
over hundreds to thousands of years. Maximum .. 
subsidence, if pillars fail over large area, would be 
4.7 ft. considering two seams of stacked mains. 

---
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PHYSICAL ALTERNATIVES 
CHANGE Alternative A Alternatives Band B' Alternative C 
Natural Slopes Subsidence in existing No accelerated slope instability expected. Same as Alternatives Band B' . 

permit area has not caused 
slope instability or 
movement of naturally 
unstable areas. 

SEISMICITY 
General No mining-induced seismic Longwall mining induced seismicity expected with Same as Alternatives Band B'. 

events generated from increased potential at depths below 1500 ft. 
mining in project area. Maximum Credible Event (MCE) of Richter 3.45. 
Seismic events from mining Frequency of events over extended mine life 
in adjacent area would expected to be about one event with magnitude 
continue. Maximum greater than 2 every 5 days. 
Credible Event (MCE) of 
Richter 3.45 at a rate of one Human response to ground vibrations from 
event with magnitude seismicity is expected to result in events being 
greater than 2 every 5 days. distinctly felt by campers, forest visitors and cabin 

dwellers about once every 5 days within 3,500 ft. of 
longwall mining areas. 

Natural Slopes Same as Alternatives Band No effect. Vibration levels are too low for potential Same as Alternatives Band B'. 
B' impact to slope stability. Confirmed by no evidence 

of slope failure due t~asu:niJ"\in~~~Skyline Mjne. 
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2.9 SUMMARY COMPARISON OF ALTERNATIVES RELATIVE TO 
RESOURCES CATEGORIES/ISSUES 

This section presents a summary of effects related to resources categories/issues, most of which 
would result from the physical changes to the environment from mining that are expected to 
occur under the Reasonably Foreseeable Development Scenario if the Flat Canyon Tract is 
leased. The physical effects and outcomes of mining are discussed above in Section 2.7 and 
presented in Table 2.1. Table 2.2 displays the effects of implementing each of the three 
alternatives analyzed. The effects are subdivided by resource groups, addressing each issue and 
general aspect of each alternative needed to be able to show the differences. It is a tabular 
presentation of the information presented in Chapter 4, Effects of Implementation. 
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Table 2.2 Comparison of Alternatives, Effects by Resource/Issue 

I RESOURCE/ I ALTERN ATIVES 
ISSUE A B I B' C 

FACILITIES 
Boulger Dam 
and 
Reservoir 
(Subsidence 
Pt. 6) 

Subsidence No effect Subsidence of up to 13 feet with Subsidence of up to 13 feet with No effect from subsidence 
damage high to very high differential high to very high differential 

subsidence. Dam could fail with subsidence. Dam would be 
downstream effects and potential intentionally breached to prevent 
hazard. downstream effects and hazard. 

Seismicity Based on the MCE, the dam would Same as Alternative B, except Same as Alternative B'. 
damage experience greater than O.lg if the downstream effects and associated 

i event occurs within 5,500 ft., and hazard would be eliminated by 
could fail with downstream effects taking the dam out of service prior 
and potential hazards. to mining. 

Lost use Dam would be out of service for up Dam would be taken out of service Same as Alternative B', except the dam 
to 12 years. Damage estimated at for up to 12 years, then repaired and could be out of service for 5 to 8 years. 
about $390,000. improved by the lessee/operator at a 

cost of about $390,000. 

, 
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I RESOURCE! I ALTERNATIVES 
I ISSUE A B I B' C 

HighwaySR 
I 

264 
(Subsidence 
Pts. 5 and 6) 

Subsidence No effect Longwall mining subsidence of2 to Subsidence and damage to the road No effect. No longwall mining within 
damage 14 ft., with the possibility of minor are the same as Alternative B. the subsidence angle-of-draw. 

cracking of surface in some isolated SCLS #13 would require Projected full support pillars would not 
areas. Two major culverts could be monitoring and repair by cause subsidence. No cracks expected. 
damaged. Damage estimated at lessee/operator. Total cost 
$52,000. estimated at $52,000. Repairs 

could include filling cracks and 
regrading in some areas with 
resurfacing of road and replacement 
of culverts, but without long-term 
effects. 

Safety hazard No effect Safety hazard exists without close Safety hazard effectively avoided No effect 
monitoring and immediate repairs. by monitoring and immediate 

repairs. 

Seismicity No effects from mining-induced No effects from mining-induced No effects from mining-induced 
damage seismicity. seismicity. seismicity. 

2-20 FLAT CANYON COAL LEASE TRACT FEIS 



2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

1 RESOURCE! I ------ ... ALTERNATIVES . -I 
ISSUE A B .1 B' C 

Unpaved 
Roads 
(FS and pvt.) 

Subsidence 
damage 

Safety hazard 

Seismicity 
damage 

No effect Small cracks 2 inches or less 
expected in tensile zones. Larger 
cracks are possible but not likely. 

Minor safety risk to motorists. 

No effect from seismicity. 

FLAt CANYON COAL LEASE TRACT FEIS 

Subsidence and damage same as 
Alternative B. 

Same as Alternative B' . 

Monitoring required. Some repair I Same as Alternative B' . 
work required in tensile zones to fill 
cracks and maintain slopes and 
drainage with temporary safety 
measures required. Cost of repair 
estimated at less than $10,000. 

No effect from seismicity. I No effect from seismicity. 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCEiT -- -- ALTERNATIVES 
ISSUE A B I B' C 

Flat Canyon 
Campground 
(Subsidence 
Pts. 5, 6, and 
8) 

Subsidence No effect Longwall mining subsidence of 2 to Same as Alternative B except that No effect. Protected with no subsidence 
damage 14 ft. with very low to moderate SCLS # 13 would require of the structures allowed. No 

differential subsidence. Minor monitoring and repair by the possibility of cracks or subsidence 
cracking of surface expected in some lessee/operator. Repair costs are damage to facilities provided pillar 

! 

areas. Water tank, water pipelines, estimated at $150,000. dimensions are adequate. 
tables, toilets, septic tank/drain field, 
spring collection system, and 
retaining wall could be damaged. 
Minor cracking of roads could occur. 
Damage costs are estimated at 
$150,000 by the Forest Service. 

Seismicity Longwall mining induced seismicity Same as Alternative B, except that Same as Alternative B'. 
damage has the potential to vibrate structures lessee/operator would be required to 

once every 5 days at a Peak Particle monitor and repair damage. 
Velocity (PPV) of over 1 in/sec 
within a range 00,500 ft. from 
mining areas. Some minor cosmetic 
damage may result with a very low 
possibility of structural damage to 
buildings for infrequent larger 
events. No damage to the water 
system is expected. 

Some effects to recreation use at this 
facility are expected. See Some effects to recreation use at No effect 
Recreation. this facility are expected. See 

Recreation. 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

-- --------

I I RESOURCE/ I ALTERNATIVES 
ISSUE A B I B' C 

Flat Canyon 
Cabins 
(Subsidence 
Pt. 5) 

Subsidence No effect Longwall mining subsidence of2 to Same as Alternative B. Cabins, Most cabins protected due to no 
damage 4 ft., with very low to low land surface, and coal estates are in longwall mining allowed for protection 

differential subsidence. Potential for private ownership. It is assumed of perennial drainage. Two cabins north 
tensile strain and induced slope that monitoring and repairs would of canyon may be subject to tensile 
changes with the possibility of be agreed upon by coal operator and strains at edge of stacked pillars with 
cracks. Lost use offacilities during owners as required under state law. some mitigation required. Repair 
active subsidence. Cost of repairs requirements are same as Alternatives 
could reach $360,000. B'. 

Seismicity No effect Longwall mining induced seismicity Same as Alternative B. Same as Alternatives Band B'. 
damage has the potential to vibrate structures 

once every 5 days. Some minor 
cosmetic damage may result with a 
very low possibility of structural 
damage to buildings for infrequent 
larger events. No damage to the 
water systems is expected. 

---- -----------
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCE! I 
------------ ---- ---- --- ---

ALTERNATIVES 

I A I B I B' I C ISSUE 

Swens 
Canyon 
Cabins 
(Subsidence 
Pt. 3) 

Subsidence No effect Longwall mining subsidence of 4 to Same as Alternative B. Cabins, Similar to Alternative B, but could be 
Damage lOft. with very low to high land surface, and coal estates are in located above pillars giving rise to 

differential subsidence. Pillars at private ownership. It is assumed greater tensile zone and greater potential 
edge of longwall area could result in that monitoring and repairs would for damage. 
higher tensile strains with the be agreed upon by coal operator and 
possibility of damage and lost use owners as required under state law. 
during active subsidence, Estimated 
repair cost included with Flat 
Canyon cabins above. 

Seismicity Same as discussion for Flat Canyon Same as discussion for Flat Canyon Same as Alternatives Band B'. 
damage cabins. cabins. 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCEJI ALTERNATIVES 
ISSUE A 8 I 8' C 

Hunt Dam 
and 
Reservoir 

Subsidence No effect No effect from subsidence. Closest Same as Alternative B. Same as Alternatives Band B'. 
damage mining and subsidence would be 

over 1,000 ft. distance. 

Seismicity No effect. Mining-induced seismicity could Same as Alternative B. Same as Alternatives Band B'. 
damage Nearest mining is damage the dam. If the MCE of 

more than 5,500 magnitude 3.45 occurs within 5,500 
ft. away. ft. the dam would experience greater 

than 0.1 g. It could potentially be 
taken out of service during active 
mining within 5,500 ft. resulting in a 
loss of use. If damaged, repairs 
would be required. Cost could reach 
$390,000. It is assumed that an 
agreement would be reached 
between the lessee/operator and 
private landowner to prevent 
downstream effects and make 
repairs. 

--- - -_ .. _ .. _- - ---
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

f RESOURCE! I ------- -------

AL TERNA TIVES 
ISSUE A B I B' I C 
SURFACE 
WATER 
Prolonged Discharge If Electric Lake UPDES Pennit Same as Alternative B. Same as Alternatives Band B' except 
and increased increased from obtained, discharge to Eccles Creek that mine water discharge could occur 
mine water less than 1,000 would continue at approx. 10,000 for a shorter time (extended mine life of ! 

discharge to gpm to 10,000- gpm. No change from Alternative 5 to 7 years). 
Eccles Creek 15,000 gpm after A, except discharge prolonged 9-12 
and Scofield August 2001. years. 
Reservoir Could stop in If Electric Lake UPDES Pennit 

2003 ifmine Denied, mine water discharge and 
closes. flow to Eccles Creek could increase 

by 7,000 gpm to a maximum of 
22,000 gpm and last an additional 9-
12 years. 

Chemical quality Chemical quality remain generally Same as Alternative B. Same as Alternative Band B', but for a 
generally the same and could improve. shorter time (5-7 years). 
consistent with Phosphorous loading to Scofield 
beneficial use Reservoir possible but not likely due 
standards, to recent decreased phosphorous 
occasional levels of discharge waters. 
exceedance of If Electric Lake UPDES Pennit 
phenol, total obtained, stream morphology effects 
phosphorous, and to Eccles and Mud Creeks same as 
TDS. Alternative A. 

If Electric Lake UPDES Penn it 
Significant Denied, erosion of Mud Creek and 
erosion of Mud sediment transport to Scofield 
Creek channel Reservoir would increase relative to 
and resulting Alternative A. -
sediment 
increases to 
Scofield 
Reservoir. 

-----
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCE/ I ALTERNATIVES 
ISSUE A B I B' C 

A new mine Flow Flow Flow Flow 
water 
discharge Current ground If Electric Lake UPDES Permit Same as Alternative B. Same as Alternati ve B', except that 
point in water discharge issued, 12,000 mine water discharge would occur for. a shorter time 
Electric from James discharged to Electric Lake for 9-12 (5-7 years) .. 
Lake, Canyon wells to years. Increase of 19,350 ac-ft 
Changing Electric Lake is annual increase representing 33% of 
some or all of 2,000-4,000 gpm. Electric Lake capacity. 
the mine Expected to If Electric Lake UPDES denied, no 
water stabilize at 5,000 change to Electric Lake but flow to 
discharge gpm. Expected Eccles Creek increased by 7,000-
from Eccles to continue to 12,000 gpm for 9-12 years for a total 
Creek to 2003. of22,000 gpm. Increase of 12,000 
Electric Lake gpm is 19,350 ac-ft annually, 

representing 26% of Scofield 
Reservoir capacity. 

Q!:illli!y Q!:illli!y Q!:illli!y Q!:illli!y 

Negligible Possible, but unlikely, increase in Same as Alternative B, but some Same as Alternative Bt, but for a shorter 
change since phosphorous in Electric Lake. mitigations potentially required if time (5-7 years). 
ground water Possible, but unlikely, accelerated eutrophication occurs. · 
discharged is eutrophication. Water temperature 
very good increase at discharge outlet. 
quality. 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

--- -I RESOURCE/ I ALTERNATIVES 
ISSUE A B I B' C 

Subsidence of No effect No loss of water expected due to Same as Alternative B, except that No effect because subsidence would be 
perennial deep overburden and sealing SCLS # 17 would require prevented except for the Cunningham 
streams and characteristics of clay in shales. If it replacement of all waters identified Drainage. No loss of water expected 
Boulger Res. should occur, state appropriated for protection including due to deep overburden and sealing 
could waters would be replaced by the unappropriated water needed for characteristics of clay in shales. In the 
intercept lessee/operator's expense. - ecosystems. event that loss occurs due to mining, 
water and SCLS # 17 would require replacement of 
divert it all waters identified for protection 
underground. including unappropriated water needed 

for ecosystems. 

GROUND 
WATER 
Subsidence No effect Spring locations could shift, though Same as Alternative B except that Same as Alternative B', except that 
could change unlikely, and no loss of water SCLS # 17 would require fewer springs would be subjected to I 

flow of expected due to sealing replacement of all waters identified subsidence. 
springs/seeps, characteristics of clay in shales. for protection including 
affecting flow Lessee/operator required to replace unappropriated water needed for 
of springs state appropriated water if affected. ecosystems. 
and receiving 
streams. No loss of water related to water Same as Alternative A. Same as Alternatives Band B'. 
Also water rights anticipated. 

I 

rights. 
I 
I 

----
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

------I RESOURCE/ I ALTERNATIVES 
ISSUE A B I B' C 

Interception No effect Deep aquifers associated with Same as Alternative B. Same as Alternatives Band B' . 
of mine water channel sands are discontinuous. 
and Ground water and mine water tested 
discharge to at 4,000 to over 10,000 years old and 
Eccles Creek transmissivity of rock layers 
diverts water (vertical and horizontal) is extremely 
from slow, so any effect would not be 
Huntington quantifiable or perceptible. 
Canyon Ground/mine water too deep to be 
drainage to issuing to Huntington Creek 
Price River Watershed. Negligible effect. I 

drainage 
(Transmount 

I ain 
Diversion) 
Water No effect Local ground water quality could be Same as Alternative B, but SCLS Same as Alternative B'. 
Quality degraded by oils and other fluids #19 would require removal of 
Effects from (battery acid, transmission oil, diesel equipment unless specifically 
Equipment fuel, lubricants, etc.) if leaked approved. 
Left underground and slow 
Underground corrosion/oxidation of metals left Less potential for contamination 

underground. See mine water because equipment and materials 
discharge in Surface Water Section. left underground would be limited 
Connection with surface waters is to inert materials, 
very slow and unlikely, therefore corrosion/oxidation resistant metals, 
effects are expected to be negligible. and non-polluting fluids. 

VEGETATI 
ON 
Disturbance No effect Temporary (3-5 yrs.) removal of2.9 Same as Alternative B. Same as Alternatives Band B' . 
from Surface acres of vegetation for vent shafts 
Facilities and 9.2 acres for exploration drill 

holes. Long-term (12-15 years) of 
vegetation affected for vent shafts of 
less than 1 acre. 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

---------

I RESOURCE/I ALTERNATIVES 
ISSUE A B I B' C 
Subsidence No effect Changes in stream morphology in Same effects as Alternative B but No effect 
disturbance. Swens Canyon, Little Swens SCLS #3 and #7 require vegetation 

Canyon, Boulger Canyon, and Flat baseline information and 
Canyon could result in loss of monitoring necessary to quantify 
streambank riparian vegetation from changes. 
scouring. Increase in pond areas 
could increase riparian over the 
long-term after all subsidence is 
complete (increased land/water 
contact area). 

Spring locations could shift causing Same as Alternative B, except Same as Alternative B' , but fewer 
associated localized riparian SCLS #3 and #7 would require springs subjected to subsidence. 
vegetation to shift. Temporary loss vegetation baseline information and 
during adjustment. monitoring necessary to quantify 

changes. 
, 

Increased No Effect Increase of discharge to Eccles Same as Alternative B. Same as Alternatives Band B'. 
discharge to Creek from 10,000 -15,000 gpm to 
Eccles Creek 22,000 gpm. Could increase 
if Electric headcutting in Eccles and Mud 
Lake UPDES Creeks. This could cause loss of 
Permit not riparian vegetation for many years, 
issued. until channels stabilize and 

vegetation recovers. 
Threatened, No effect No effect No effect No effect ! 

Endangered, 
and Sensitive 
Species 
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2.0 PROJECT SCOPING,ISSUES, AND ALTERNATIVES 

I RESOURCEI I ALTERNATIVES 
ISSUE . A B I B' C 

WILDLIFE 

Terrestrial II 

Disturbance No effect Short-term loss of habitat for Same as Alternative B, except Same as Alternative B' . I 

from Surface exploratory drilling and SCLS # 14 reduces effects to 
Facilities construction/drilling of vent shafts sensitive species and species of 

due to avoidance. Sensitive bird high interest by imposing 
species (individuals) could be appropriate timing restrictions on 
affected during nesting season, construction and drilling operations. 
causing abandonment. Does not affect operation of vent 

holes, once constructed. 

No effect to Threatened or Same as Alternative B. Same as Alternatives Band B'. 
Endangered Species. Activities , 

would be postponed in critical 
habitat to avoid effects. 

Subsidence/S No effect No effect No effect No effect 
eismicity 
Aquatic 
Disturbance No effect Crossing Boulger Canyon and Same as Alternative B. Same as Alternatives Band B'. 
from Surface Swens Canyon could add minor 
Facilities amounts of sediment to creeks. Use 

of bridges or bottomless arches 
would reduce streambed disturbance, 
therefore negligible effect to habitat. ! 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCE/ I AL TERNA TIVES 
I ISSUE A B I B' C 

Subsidence No effect Stream morphology changes and Same effects as Alternative B, but No effect except for Cunningham 
caused sediment additions in streams could SCLS #3 and #7 would require Drainage. Negligible effects because 
changes in decrease habitat quality and monitoring to quantity effects to stream gradient is steeper than 5% 
stream productivity for aquatic species in habitat and aquatic species and (similar to Burnout Canyon). 
gradienUmor perennial drainages with gradients of potentially require measures to 
phology/flow/ 5% or less including the majority of mitigate effects. Measures would 
quality could Boulger Creek, (4.0 miles), lower only partially decrease effects. 
affect habitat. portions ofSwens (0.5 mile) and Unlikely that 

Little Swens (0.5 mile) Canyons, 
and in Flat Canyon (1.5 miles). 
Individuals affected but population 
viability not lost. Recovery could 
take 10-30 years after subsidence. 
No flow changes expected (see 
Surface and Ground Water). 

Macroinvertebrate indices could fall Macroinvertebrate indices could fall 
below Forest Plan Standards for 10- below Forest Plan Standards but 
30 years. probably for less time than 

Alternative A due to mitigation 
measures. 

Seismicity No effect No effect No effect No effect 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCEI I AL TERNA TlVES 

I A I B I B' I C ISSUE 

Mine Water Increased Mine water discharge increased by Same as Alternative B. Same as Alternatives Band B', but 
Discharge discharge to 9-12 years. mine water discharge would occur for a 

Eccles Creek and Discharge to Eccles Creek could shorter time (5-7 years) .. 
Scofield increase to 22,000 gpm if Electric 
Reservoir from Lake UPDES Permit not approved. 
less than 1,000 Changes to stream morphology and 
gpm to 10,000 to riparian vegetation in Eccles and 
15,000 gpm not Mud Creeks could cause habitat 
evaluated. degradation for many years. Quality 
Decrease in changes expected to be negligible. 
aquatic habitat 
anticipated. If discharge to Electric Lake 

approved, effects to Eccles Creek 
and Scofield Reservoir same as 
Alternative A. 

If discharge to Electric Lake is 
approved, degradation of water 
quality from mine water discharge 
could occur due to phosphorous and 
associated eutrophication, but not 
likely due to recent improved quality 
of discharge water. 

RECREA'fI 
ON 
Disturbance No effect Single-season degradation of Same as Alternative B. Same as Alternatives Band B' . 
from Surface recreation experience in Boulger 
Facilities Canyon and Swens Canyons during 

construction of vent shafts. 

One to two season degradation of Same as Alternative B. Same as Alternative Band B'. 
recreation experience for coal 
drilling in any specific area. 

, 

I 

-----
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCE/ I ___nu n ALTERNATIVES -- -

ISSUE . A B I B' C 

Subsidence 

Boulger 
Reservoir 

Flat Canyon 
Campground 

2-34 

No effect Long-term (up to 12 years) 
loss/displacement of fishing 
opportunity (5,000 RVDs/year and 
total of 60,000 RVDs) due to 
potential damage to dam. Failure of 
dam could cause a safety hazard to 
fishermen and sightseers in the 
stream channel downstream. 
Increased fishing pressure on Beaver 
Dams Reservoir, Gooseberry 
Reservoir, and Electric Lake. 

See the facilities section for 
description of damages. Loss of one 
season of use for each of the two 
seams for a total of two seasons of 
lost use (3,000 RVDs/season for a 
total of 6,000 RVDs). Potential 
safety hazard to people using the 
facilities. 

Same as Alternative B except the 
safety hazard would be avoided by 
requiring the dam to be breached 
prior to mining. 

Same as Alternative B, except 
safety hazard would be avoided by 
closing campground during active 
subsidence. 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCE/ I ALTERNATIVES 
ISSUE A B I B' C 
Seismicity 

Boulger No effect Dam could be damaged by Same as Alternative B, except Same as Alternative B' . 
Reservoir seismicity (see Facilities). Long- safety hazard avoided by requiring 

term (up to 12 years) dam to be breached prior to mining. 
loss/displacement of fishing 
opportunity (5,000 RVDs/year and 
total of 60,000 RVDs). Potential 
safety hazard to fishermen and 
sightseers in channel downstream. 
Increased fishing pressure on Beaver 
Dams Reservoir, Gooseberry 
Reservoir, and Electric Lake. 

Flat Canyon No effect Some minor potential for damage Safety hazard avoided because No effect. 
Campground (see Facilities) that could cause a campground closed due to 

low safety hazard. subsidence concerns. Campground 
closed for two seasons (see 
subsidence above). 

Dispersed Events greater Human response to ground Same as Alternative B. Same as Alternative B' but length of 
recreation than magnitude 2 vibrations from seismicity is time that events could occur and be felt 

could be expected to result in events being is decreased to 5-7 years. 
perceived once distinctly felt by campers, forest 
every 5 days visitors and cabin dwellers about 
within 3,500 ft. once every 5 days within 3,500 ft. of 
of existing permit longwall mining areas. Events could 
area. occur for 9 12 years. 

------
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

~--- -I RESOURCE/ I I 
ALTERN A TIVES 

ISSUE A B I B' C 

VISUAL • 
QUALITY 
Disturbance No effect Consistent with Visual Quality Same as Alternative B. Same as Alternatives Band B' . 
from Surface Objectives. 
Facilities Drilling operations for coal 

exploration and vent shafts would be 
visible along SR-264 for one season 
for each specific hole/vent. i 

Vent shafts in Swens and Boulger Same as Alternative B. Same as Alternative Band B' but for 
Canyons would be visible over the less time (5-7 years). 
long-term (12 years) from the 
immediate vicinity. Both screened 
from view from SR-264. Water 
vapor plumes would be visible from 
SR-264 and SR-31 on infrequent 
occasions. 

Drained Boulger Reservoir could be Same as Alternative B. Same as Alternatives Band B' but for 
a visual detraction to visitors along less time (5-7 years). 
SR-264 (12 years). 

TRANSPOR 
TATION 
Extended No effect Existing mine related traffic on SR- Same as Alternative B. Same as Alternatives Band B' except 
Mine Life 264 and SR-31 (total of about 56 traffic use would be extended by 5-7 

I 

cars/trucks per day) would be years. 
extended for another 9-12 years. 

Disturbance No effect Addition of drilling traffic for two - Same as Alternative B. Same as Alternative B'. 
from Surface three seasons (one season for 
Facilities individual vents/hole) on SR-264, 

SR-31, private roads, and Forest 
Development Roads. 

---~ "---- - ~~-

L-___ -- ~---~ -----
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

-- --

I RESQUll.CEI I I 
ALTERNATIVES 

A I B I B' I C ISSUE 

Subsidence No effect Minor cracks could occur on SR-264 Same as Alternative B. SCLS #13 Same as Alternative B'. 
that would need repairs. would require monitoring and repair 

of cracks by lessee/operator to 
avoid hazards. 

Larger cracks are expected on Forest Same as Alternative B. SCLS #13 Same as Alternative B', except fewer 
Development roads and private would require monitoring and repair roads would be subjected to subsidence. 
roads on ridge tops that could of cracks by lessee/operator to 
present short-term hazard. avoid hazards. 

Private roads that cross Flat Canyon Same as Alternative B. No effect. 
Creek could be flooded requiring 
work to raise running surface to 
above water levels. 

Seismicity No effect No effect. No effect. No effect. 
SOCIO-
ECONOMIC 
Lease Bonus No Bonus Bid Bonus Bid Same as Alternative B. Bonus bid but less than Alternatives B 
Bid and B' . Potential for receiving bids is 

reduced. 
Life of Mine, No extension. Mine life including 220 jobs Same as Alternative B. Mine life including 220 jobs extended 5 
Employment, Loss of 220 jobs extended up to 12 years. to 7 years. 
and Support in 2003. This 
Services Jobs does not consider 
Extended the potential for 

mining U 67939. 
Coal None 36 million tons Same as Alternative B. 18-20 million tons 
Production 
Value of Coal None $612 million Same as Alternative B. $306 - $340 million 
Recovered ,., ... 

Royalties None $49 million Same as Alternative B. $24 - $27 million 

- . 
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

I RESOURCEI I ALTERNATIVES 
ISSUE A I B I B' I C 
CULTURAL 

w ', __ - ."' ~ ~ • . • -: .7" . 

AND l' . ' 
. , . , " . 

HISTORIC · !- • 

" ~. 

RESOURCE .). ~. " ,P , {. ,;t~~~{~~:\ >. \.. "\.' ,,.tI,,~. :. ~ . 
! r .. 

n· 
o ~ •• ~'J.;. . t ~l ,. 

, . ~, ( •• - !.o. 

S ' , . " " , ' . <, ' j.' J • ~ < 

Disturbance No effect. Site surveys required and sites Same as Alternative B. Same as Alternatives Band C. 
from Surface would be avoided or recovered on 
Facilities Fed. lands. Sites on private lands 

subject to landowner discretion. 

Subsidence No effect. Site surveys required and sites on Same as Alternative B. SCLS #1 No effect. Structures located in 
Federal lands would be protected, serves as a notice to lessee that subsidence protection zones. For other 
repaired or recovered. Disposition surveys and protection required on sites, Same as Alternative B' . 
of sites on private lands subject to Federal lands. 
discretion of landowner. 

Historic log structures not likely Same as Alternative B. Federal Same As Alternative B'. 
damaged. Rock foundations could sites protected, repaired, or 
be cracked. recovered. 

Historic roads and trails not likely Same as Alternative B. Same as Alternative B'. 
affected. 

I 

Lithic scatters not likely affected. Same as Alternative B. Same as Alternative B' . 
I 

Seismicity No effect. No effect. No effect. No effect. 
PALEONTO . ' .~ . 

~ . , ' .. . ~:~t:~;~ tt: ~; ~. ~:' ~ ~:. 'L·. ' \ I ','. 

LOGIC~I.," . ,' ~.,t . \~ ... . ~ .~: . ', ';tJ" .i·~. ::~~' .. f • " ~:.c. " .. 
RESOURCE <~'<:' ~-:: ~ I ~~: , . / . • ')JL. •••. ~. ~, ~\ '. " .; .; ' : , .~ . ~ _,, ' ,!Io,.: , 

.\ , .; .-:: ' . . ~ '" ,\', .... : " , ;>0 ~. 

S 
. •. t . . •. . \ ' 

:t. 

Mining No effect Some dinosaur footprints, bone Same as Alternative B Same as Alternatives Band C. 
fragments, llnd vegetation imprints 
with low scientific value destroyed 
in the underground coal seam during 
mining. 

--
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2.0 PROJECT SCOPING, ISSUES, AND ALTERNATIVES 

--------- --I RESOURCE/ I ALTERNATIVES 
ISSUE A B I B' C 
Disturbance No effect Surveys would be conducted and Same as Alternative B Same as Alternatives Band C. 
from Surface sites would be avoided or recovered. 
Facilities 
Subsidence No effect No effect to buried dinosaur fossils . No effect to buried dinosaur fossils. 

Pleistocene mammal fossils buried Very low potential for displacement of 
in glacial materials could be Pleistocene mammal fossils because 
displaced by subsidence. Not likely high occurrence potential areas lie 
that bones would be broken. within subsidence protection zones. 

Seismicity No effect. No effect. No effect. No effect. 
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3.0 AFFECTED ENVIRONMENT 

This chapter presents a description of those aspects of the current human and natural 
environment likely to be affected by the proposed action and alternatives evaluated in the 
analysis. This provides the basic information on current conditions that is used for comparison 
when presenting changes that are likely to occur from the proposed action in Chapter 4. Those 
aspects of the current environment likely to be affected are related to the specific issues 
identified in Chapter 2, presented under subheadings for the functional area or resource area 
involved. This chapter does not present a discussion of the effects of the proposed action or 
alternative. The affects analysis is presented in Chapter 4 under similar functional area or 
resource category subheadings. 

3.1 DESCRIPTION OF THE AFFECTED ENVIRONMENT 

3.1.1 Physiography 

-
. The tract lies in the interior of the Wasatch Plateau, a sub-province of the Colorado Plateau 
Physiographic Province. The Wasatch Plateau has also been described as lying in a transition 
zone between the Colorado Plateau Physiographic Province to the east and the Great Basin 
Physiographic Province to the west since it exhibits characteristics of each. 

The WaSatch Plateau was uplifted then exposed to accelerated wind and water erosion. It 
overlooks Castle Valley to the east and the Sanpete and Sevier Valleys to the west. The eastern 
margin of the Plateau is defined by abrupt erosional escarpments or cliffs. The western margin is 
less abrupt since it is controlled by the westerly dip ofthe rock layers and the Wasatch 
Monocline (single-limbed fold). The rock layers along the central and eastern portions of the 
Plateau dip gently to the west. West of the Plateau's crest, the rock layers tilt more abruptly to 
the west plunging into the Sanpete and Sevier Valleys. North-south trending normal faults are 
common throughout the plateau. 

The Plateau has been incised by numerous deep canyons shaped by the advance of glaciers and 
by wind and water erosion. Huntington Canyon drains the eastern flank of the Plateau. Upper 
Huntington Creek along the eastern boundary of the project area lies at the headwaters of 
Huntington Canyon, trending north-south. 

The project area lies along the western slope of Upper Huntington Creek and the tributaries that 
drain the west slope of Huntington Canyon. The major tributaries generally trend east-west. 
From north to south they include Little Swens and Swens Canyons, Flat Canyon, and Boulger 
Canyon. 

The project area is situated on the western limb of the Clear Creek Anticline and the dip of the 
rock layers is generally toward the west. Dips range from 3 to 6 degrees. To the west of the 
project area the eastern bounding fault of the Gooseberry Graben (downthrown block of land 
between two faults) has a displacement ranging from 850 to 1,180 feet. The geomorphology of 
the project area suggests the probability of at least three northeast-southwest trending fault zones. 
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Other minor fault orientations occur in an east-west direction that usually have less than 10 feet 
of vertical displacement. Phlogopite mica-rich igneous dikes known as lamprophyres that trend 
nearly east-west occur within the project area. 

The Wasatch Plateau was glaciated at least twice during the Pleistocene Epoch and the last 
glacial episode ended approximately 15,000 years ago. This is evident in the project area by the 
V-shaped canyons scoured by the advancing glaciers and low rounded hills along the flanks of 
the canyons and present stream channels formed by earth materials deposited when the glaciers 
retreated. 

3.1.2 Geology 

Bedrock formations were deposited during the Late Cretaceous and Tertiary periods. Multiple 
transgressions and regressions of the Western Cretaceous Interior Seaway resulted in the 
deposition of a heterogeneous sequence of rock types that are both horizontally and vertically 
·discontinuous. On the terrestrial side of the shoreline (Wasatch Plateau area) sediment 
deposition occurred in lacustrine (lake), fluvial (river and stream), floodplain, and swamp 
environments. Beach sands accumulated along the shoreline. Offshore, sands swept from the 
beaches and were laid down as bars and blankets of sand in the near-shore shallow marine 
waters. Muds and clays were deposited in deeper, quieter portions of the sea. 

The rock layers exposed in and adjacent to the project area are described below from oldest 
(lowest elevation) to youngest (highest elevation) as follows (Figures 3.1 and 3.2): 

3-2 

Star Point Sandstone (Cretaceous) - This unit is not exposed in the project area but forms 
the foundation below the coal seams and forms prominent cliffs to the east. It is a 
marine shoreface deposit formed by accumulation of beach sands ofthe Cretaceous 
seaway. The sandstone consists of two massive units, the Storrs Tongue and the 
underlying Panther Tongue, which intertongue with the overlying Blackhawk Formation. 
Both Tongues consist of massive buff-colored sandstone units with a thickness of 
approximately 1,300 feet. The Storrs Tongue pinches out westward within the Flat 
Canyon Tract. 

Blackhawk Formation (Cretaceous) - The Blackhawk Formation crops out within the 
project area and forms the canyon bottoms and lower and lower-intermediate slopes of 
the canyons. It is easily eroded and forms slopes. It is approximately 1,900 feet thick 
and consists oflenticular sandstone, siltstone, and claystone or shale. The lower portion 
is the coal~bearing section of mining interest. None of the coal seams crop out at the 
surface within the project area. They are buried by varying thicknesses of overburden 
within the project area, ranging from approximately 800 feet along the eastern boundary 
to over 2,000 feet along the western boundary. Within the bottom 100 feet of the 
Blackhawk there are several coal seams between the Storrs and Panther Tongues. Of 
these seams only the lowest-lying Flat Canyon Seam is mineable. 
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The upper coal-bearing unit of the Blackhawk Fonnation, immediately above the Stons 
Tongue, contains three mineable seams, but only the Lower O'Connor B seam is 
mineable under the majority of the Tract. The Lower O'Connor A Seam is not 
considered mineable until it merges with, and becomes part of, the Flat Canyon Seam in 
the central and northern section of the project area, although there may be areas with 
mineable thickness in the southern section. 

Other coal seams occur in the upper part of the Blackhawk, but these are typically 
discontinuous and only locally of mineable thickness. 

The coals are claSsified as low-sulfur, high-volatile "B" bituminous. Sulfur content is 
less than 0.5 percent by weight. 

Castlegate Sandstone (Cretaceous) - The Castlegate Sandstone is a cliff-fonning massive 
unit in most of the Wasatch Plateau. In the project area it does not fonn prominent cliffs 
but fonns steep slopes. The thickness is 220 to 320 feet and fonns the steep intennediate 
slopes of the canyons. 

Price River Fonnation (Cretaceous) - The Price River Fonnation is a slope-fonning unit 
that is poorly exposed in the project area because of vegetation and the thick soil mantle. 
It consists of sandstone and mudstone about 220-280 feet thick. It fonns the gently 

-sloping upper slopes of the canyons in the project area, mostly indiscernible from the 
overlying North Hom Fonnation. . 

North Hom Fonnation (Cretaceous-Tertiary) - The North Hom Fonnation is a slope
fonner that caps the upland ridge tops in the project area. It consists of interbedded 
lacustrine limestone, sandstone, and mudstone or shale. It is approximately 1,350 feet 
thick. 

Alluvium and Colluvium (Quaternary) - Alluvial (stream gravels) are found in the 
canyon bottoms. Soil and colluvium are relatively thick and drape most of the slopes. 

Glacial Deposits (Quaternary) - Glacial deposits in the project area consist oftenninal, 
recessional, and ground moraines. Morainal deposits are most notable in Boulger 
Canyon but are found in the other drainages. Boulger Dam was constructed on a very 
prominent tenninal moraine. 

3.1.3 Coal Reserves, Mining, Subsidence, and Seismicity 

Previous mining in the vicinity of the Tract has been at the Skyline Mining Complex with 
surface facilities located east of the Tract in Eccles Canyon. Coal was extracted from 
underground using the longwall mining method (See Appendix D for a description of mining 
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methods and subsidence). Coal extraction involved common infrastructure. Mining occurred in 
three separate coal seams that partially overlap. Historically, production has utilized two sets of 
longwall mining equipment operating concurrently in separate mine levels. However, current 
production is from a single longwall face operating in the Lower O'Connor B Seam of the 
Skyline No.2 Mine. The relation of the existing mine workings to the Tract is shown on the 
Location Map presented in Figure 1.2. 

The longwall mining method requires continuous miners to create development entries used for 
access to longwall mining areas. The coal is then fully extracted using longwall face equipment 
from panels about 800 ft. wide and up to 15,000 ft. long. The continuous miners can also be 
used to extract coal by methods using partial or full-extraction where feasible. Previous mining 
at Skyline has included continuous mining areas for development of longwall panels. 

The Skyline No.3 Mine has been restricted to extraction of the Lower O'Connor A Seam in the 
northern section of the current lease. In the central and southern sections of the current lease the 
No.1 Mine workings in the Upper O'Connor Seam have been mined and production is now from 
the Lower O'Connor B Seam below. In this area extraction of multiple seams has been carried 
out, with the seams extracted sequentially from the top down with extraction heightsofup to 14 
feet in a single seam and up to 25 feet where both seams have been mined. 

Full extraction longwall mining results in failure of the immediate roof strata, leading to fracture 
and flexure of the overburden rocks progressing upwards and resulting in surface subsidence. 
The degree of subsidence varies with mining layout, thickness of extraction, and amount of 
ovet:burden. With the overburden depths at Skyline, flexure of the rock strata occurs near the 
surface due to differential subsidence, generally without fracture. However, in some isolated 
areas tension fractures can open up where the degree of tension is more pronounced and the 
strain is not uniformly distributed, such as where strong rock beds are located near the surface or 
above stacked barrier pillars (barrier pillars in two overlapping mined coal seams are located one 
directly above the other). 

The dynamic subsidence resulting from a longwall face passing beneath the surface produces a 
zone of flexure where tension can sometimes result in minor cracking of the surface that is soon 
followed by a zone of compression where the fractures close and rapidly heal. 

Permanent tensile zones are observed above coal pillars left underground at the edge of longwall 
extraction areas and if fractures open up in these areas they may take longer to heal. The 
experience of longwall mining at Skyline is that very few tensile fractures are observed 
following extraction of a single seam at depths greater than 600 feet. The majority of cracks are 
associated with mining of the lower seam and are located where differential subsidence is 
concentrated at pillars which are vertically aligned in both seams. These conditions give rise to 
the highest degree of flexure with associated tensile zones near surface. 

Although the vertically aligned or stacked pillars produce the greatest zones of tension, the 
formation of fractures does not generally occur unless the surface has little lateral constraint, as 
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in the case of ridges. Of the total area mined at Skyline, less than 0.5% has produced tensile 
fractures. The majority of this area was associated with an area known as Trough Springs Ridge. 

Sometimes it is necessary to leave pillars between two adjacent longwall areas. This can result 
, in increased tension, such as that experienced at Trough Springs Ridge above a fire barrier pillar 

left in both seams. In this case major fractures were observed after mining of the lower seam in 
an area where strong sandstone beds were located near the surface on a ridge where lateral 
constraint was absent. Tension fractures opened up in a zone that was 1500 feet long with 
fractures that were from several inches to 5 feet wide and up to 200 feet long. The fractures 
created a short-term safety hazard, but were mitigated by filling with soil. No long-term adverse 
impact is expected. In this area up to 23 feet of coal was extracted in two seams with depths 
from 650 to 1100 feet. 

An expanded zone of fracturing can increase the potential for vertical groundwater permeability. 
Experience at Skyline with longwall mining of two seams below Burnout Canyon has shown that 

. no long-term adverse effects have been observed with surface waters and near surface aquifers. 
This has included a section above the same fire barrier that led to the Trough Springs Ridge 
tension cracks opening up. Overburden in the Burnout Canyon area has been as low as 600 feet 
with extraction of up to 23 feet and subsidence of up to 14 feet observed. 

Subsidence can also have adverse effects on slope stability, but no major slope failures have been 
observed at Skyline. Undermining of State Highway SR 264 has also taken place with minor 
damage observed that required repair without long term impact. 

Mining induced seismicity has also been experienced as a direct result of longwall mining at 
Skyline. A study of this phenomenon was carried out from 1986 to 1996 while the Skyline Mine 
was operating in the northern section of the current mining lease (Arabasz et. al., 1996). During 
this time one longwall unit was operating at depths ranging from 1200 feet to 2000 feet while a 
second longwall unit was operating at depths ranging from 400 to 1300 feet. 

Results of the study indicated a very strong correlation between mining induced seismicity and 
longwall production at depths greater than 1500 feet. During this time the Mine was 
experiencing stress-related problems caused by coal bumps at depth in the Skyline No.3 Mine. 
No surface damage associated with this mining was reported, although mining was not carried 
out in close vicinity to sensitive structures. A large campground, small dam, and private cabins 
were location within 7,000 feet of these mine workings. The mining was also in the vicinity of 
Highway SR264 and a gas transmission pipeline. There was no reported damage due to 
seismicity. The natural slopes in the area are similar to those in the Tract and no evidence was 
reported of slope instability as a result of seismicity. 

Current mining is projected to continue with extraction of the Lower O'Connor B Seam in a 
limited area at the southern end of the current lease and a new lease is required if the mine life is 
to be extended. 
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3.1.4 Facilities/Structures 

This section presents a description of the facilities in and adjacent to the project area that could 
be affected by leasing/mining. These facilities are also discussed from the perspective of their 
managed uses by specific resource category in the appropriate resource subheadings. The 
associated resource subheadings are shown in parenthesis ( ) by the title. These facilities are 
shown on Figure 1.2. 

Mainline #41 Gas Transmission Pipeline (Lands and Special-Uses) 

The Mainline 41 buried natural gas transmission pipeline in the project area runs in Burnout 
Canyon and then under Highway SR 264 on the west side of the Upper Huntington Creek valley 
floor. This segment of the pipeline was constructed in 1990 as a rerouted segment of the existing 
Mainline 41 gas pipeline. It was completed to allow mining and subsidence of the original 
pipeline corridor by Canyon Fuel Skyline Mine. The original corridor lies in the Skyline Mine 
Permit Area more than one mile east of the project area. It follows the tops of Trough Springs 
Ridge and Granger Ridge. The original corridor on the ridge tops was reactivated in 2000 after 
mining was completed and subsidence stabilized. In addition, a new gas pipeline (Mainline 204) 
was constructed next to Mainline 41 in 2001. The rerouted segment under Highway SR 264 was 
abandoned in 2000. There are currently no plans to reactivate this abandoned pipeline for natural 
gas transmission. Effects to this pipeline were therefore not identified as an issue, but it is 
discussed for information purposes. 

Electric Lake Dam (Lands and Special-Uses) 

This is an earth and rock dam located about 2 miles south of the Tract. It was constructed by 
Utah Power and Light Company (currently PacifiCorp) in 1974 to provide water to the 
Huntington Canyon Coal-Fired Power Plant in Huntington Canyon near Deer Creek. Capacity is 
31,500 acre-feet. The reservoir encompasses approximately 400 acres. It is operated by 
PacifiCorp under a special-use permit issued by the Forest Service. Operation of the dam and 
water discharge is coordinated with the Forest Service, responsible agencies of the State of Utah, 
and local water users associations. Water monitoring above the reservoir, in the reservoir and 
below the reservoir in Huntington Creek is being conducted by PacifiCorp in accordance with 
requirements of the special-use permit. 

Boulger Dam & Reservoir (Recreation) 

The Dam was constructed in 1938 to create a fish pond at the junction of Boulger Canyon and 
Flat Canyon. A cross-section through the Dam shows homogeneous earth-fill constructed on the 
original streambed with a nominal key trench into the foundation materials. As originally 
constructed, the Dam was approximately 220 ft long, a maximum of 16 ft high, with a crest 
width of 10 ft. The slope of the upstream face was 3H:IV with 3 ft. of rip rap protection, and the 
downstream face was 2H: 1 V. A note on the original drawing indicates organic soils were 
removed prior to fill placement in 6-inch layers compacted by roller, with coarser material in the 
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downstream half of the Dam. An overflow masonry chute spillway was constructed on the right 
abutment at a grade of approximately 8-10%. The chute was provided with 3 ft. deep cut-offs at 
the top, Dam centerline and bottom of the chute. The Utah Division of Water Rights listing 
indicates a drainage area of 3.1 square miles and a maximum storage of 45 acre-ft. 

In 1994, the chute spillway was replaced with a reinforced concrete fish ladder, a toe drain was 
installed to control seepage and the riprap was upgraded on the upstream face. The fish ladder 
was constructed in 10ft. sections and was provided with strip foundations at the top and bottom 
of the chute constructed at a 10% grade. The 1994 modifications were designed by the Forest 
Service and funded by Canyon Fuel for offsite mitigation of potential effects of mining in 
Burnout Canyon. 

No descriptive information on the foundation or sub-surface conditions is available from drill 
holes or test pits, and no qualitative data has been located on the Dam fill or foundation 
materials. Other than the toe seepage that indicates a phreatic surface at ground level at the 

. downstream toe, there is no recorded information on the phreatic surface through the dam. 

Construction of the fish ladder effectively resulted in lowering of the water level in the reservoir. 
Over the past 62 years of operation there has likely been significant siltation of the reservoir . 

. The combination of these two factors has likely reduced the maximum storage to less than the 
original capacity of 45 acre-ft. , but no measurements have been carried out to confirm a more 
definitive figure. 

A typical cross section through the highest part of the Dam was prepared based on the available 
information. Consistent with the descriptive data, a homogeneous fill section placed on stream 
bed material has been assumed, with a phreatic surface profile typical of a non-zoned 
construction. Reasonably conservative shear strength parameters were assigned to the various 
materials, alth6ugh it should be noted that the nature of the foundation remains highly 
speculative and has been based on inspection of near surface materials in the vicinity of the Dam. 

Limit equilibrium analyses of the structure under normal and extreme loading conditions was 
carried out by Norwest Mine Services, Inc. (NorWest, 2000) to investigate the potential for both 
circular and composite (part circular/part linear) failure surfaces to develop through the upstream 
and down stream slopes. The results of the analyses show that under normal conditions the 
structure is stable with factors of safety of 2.5 and 1.3 for the upstream and downstream slopes 
respectively. An acceptable factor of safety for normal conditions is generally 1.5, thus the 
downstream face with a 2H: 1 V slope and high phreatic surface is likely already below normal 
standards. 

State Highway 264 (Transportation) 

This is a paved, all-weather State highway maintained by the Utah Department of 
Transportation. 
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This paved two-lane highway runs east-west through the center of the Tract along Flat Canyon as 
shown on Figure 1.2. The road runs along the base of the Canyon over tenninal moraine-type 
deposits at the lower east end and over alluvial sand deposits further west. 

The road construction comprises flexible asphalt surfacing over granular roadbase material. 
Drainage is provided by inside ditches, collection inlets, culverts, and outlet structures. The 
estimated thickness of the surficial materials under the constructed roadway is up to 90 ft. 

Flat Canyon Campground & Facilities (Recreation) 

The Flat Canyon Campground facility is operated by the Manti-La Sal National Forest and 
consists of camping areas with associated freshwater impoundments and toilet facilities . 

The Campground is located at the junction of Flat Canyon and Boulger Canyon overlooking the 
Boulger Dam and Reservoir. There are several prepared campsites located within a forested area 
on a gentle slope, together with centrally located restrooms. Water supply to the campground is 
from a spring located approximately 3,000 ft. southwest along Boulger Canyon. Access roads to 
the campsites and the sites themselves are all of flexible construction. Details of the restroom 
facilities, indicate a wood frame superstructure supported on a 6.5 inch reinforced concrete pad 
integral with a below grade storage vault approximately 12 ft. long, 7 ft. wide and 4 ft. deep. 

A small aluminum tied-back retaining wall impounds a small headpond at the spring location 
that feeds into a short length of 4" cast iron pipe to a valve and vent, and then into a 2" 
galvanized steel pipe to the campground. At the campground, the galvanized steel pipe feeds 
into a buried 3,000-gallon fiberglass tank that in tum feeds 7 hydrants and the restrooms. The 
system is gravity fed and contours shown on the plans supplied by the Forest Service indicate a 
head differential of approximately 5 ft. 

Private Cabins & Buildings (Recreation, Transportation)) 

Within the area influenced by mining in the project area there are a number of privately owned 
cabins in Flat Canyon and Swens Canyon. The cabins include access roads and spring 
developments. 

The four private cabins within the project area in Flat Canyon and the one in Swens Canyon are 
relatively modest log or timber frame structures supported on concrete strip or pad foundations. 
There are some other properties further along Flat Canyon and up Little Swens Canyon, but these 
are outside the area under consideration. 

Hunt Reservoir Dam (Recreation) 

This is a small earthen dam located at Camp Shalom in Swens Canyon outside of the project area 
but within the cumulative effects area regarding mining-induced seismicity. The capacity of the 
reservoir is small and is operated to contain water only during the summer use season for the 
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camp facilities. The camp facilities are extensive with several buildings, native surface access 
roads, camp loops, and a trail system. 

3.1.5 Surface Water 

Climate/Rainfall 

The study area is located in an area of subalpine climate. Precipitation is measured at the 
Skyline Mine surface facility in Eccles Canyon east of the study area. Between 1985 and 1995 
the annual (calendar year) precipitation ranged from 17.2 to 29.4 and averaged 23.9 inches 
(Mayo and Associates, 1996). Monthly average temperatures at the mine range from 8.0 to 74.4 
of (CFC, 1999). 

The National Resource Conservation Service (NRCS) maintains two high elevation precipitation 
. stations east of the study area. During the period 1961-1990 (NRCS, 1995) the average annual 

precipitation was 29 inches at the Mammoth-Cottonwood Station (elevation 8,800 feet), and 33 
inches at the Red Pine Ridge Station (elevation 9,200). 

The project area is in a region that experienced several extremely wet years during the early and 
mid 1980s, followed by an extended drought from 1987 to 1993. Since 1993, the region has 
enjoyed mostly wet conditions. However, beginning in January 2000 the region entered a 
drought period. It is important to note that most baseline hydrologic collection occurred during 
the moderately wet period in the late 1990s. 

Project Area Drainage 

The project area that includes the Flat Canyon Tract and adjacent private lands that could be 
mined in conjunction with the tract lies almost entirely within the Huntington Creek Watershed. 
A small portion of the project area along the southwest boundary lies within the Price River 
Watershed. 

All surface waters in the project area, with a single exception, drain into Upper Huntington 
Creek, which is a tributary of the San Rafael River. The San Rafael River flows into the Green 
River approximately 80 miles southeast of the study area. A small portion « 6%) of the study 
project area is in the Upper Gooseberry Creek drainage. Upper Gooseberry Creek flows into 
Fish Creek above the Scofield Reservoir on the Price River. The Price River flows into the 
Green River approximately 60 miles southeast of the project area. The region of investigation 
for this analysis is an area of approximately 12.7 square miles. Perennial stream reaches have 
been identified in Boulger, Flat, Swens, Little Swens, and Cunningham Canyons. Upper 
Huntington Creek, which defines the northern and eastern boundaries of the study area, is also a 
perennial stream. In order to simplify the characterization and analysis of surface water systems 
in the study area, the surface water drainages have been divided into sub-basins. These sub-
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basins are shown on Figure 3.3. Also shown on this Figure are the reaches of the individual 
streams that have been classified as perennial for this analysis. 

Several drainages that have not previously been classified as perennial were detennined to . 
possibly be perennial as a part of this study. These reaches are shown on Figure 3.3. 
Detenninations of possibly perennial reaches were based on field observations of streamflow and 
vegetation types and through inspection of aerial photographs. 

Both ephemeral and perennial drainages in the project area are supported in the late winter and 
spring months by the annual snowmelt event. Because of the large quantities of snowmelt water 
relative to the amount of groundwater that can be stored and discharged from shallow 
groundwater systems in the area, perennial streams commonly have high-flow discharge rates 
that exceed their low-flow baseflow discharge rates by many times. 

Perennial streams in the project area exist where 1) there is adequate groundwater recharge and 
. subsurface storage capacity in the drainage basins to sustain discharge from shallow groundwater 
systems throughout the year and 2) there is a low-penneability confining layer beneath the 
stream that prevents downward percolation of water in the stream channel (i.e. the stream is 
perched). 

Field observations during 1997-2000 suggest that the perennial streams in the project area are 
generally gaining streams. Observations of stream conditions in the springtime and late fall 
suggest that this condition persists throughout the year. The streams gain flow from discharge 
from shallow groundwater systems in the fonn of springs, seeps, and discharge directly to the 
stream channel. These are common along the lengths of the perennial drainages. Figure 3.4 
shows water monitoring points, including streams, springs, wells, and water discharge points. 

The specific characteristics of each sub-basin in the project area are described below. 

Flat Canyon Sub-Basin 

The Flat Canyon sub-basin includes an area of 1.76 square miles, which is approximately 13.8% 
of the study area. The gradient in Flat Canyon, approximately 0.93%, is the lowest of any of the 
sub-basins in the project area. Flat Canyon is so called because of the broad, flat-bottomed 
valley floor through which Flat Canyon Creek flows. The broad riparian corridor in Flat Canyon 
is up to 1,000 feet wide. Flat Canyon Creek in its upper reaches, where it meanders through the 
broad alluvial valley, is an E5 stream type. This reach is dominated by run features. The 
channel substrate underlying the creek in Flat Canyon consists primarily of thick saturated 
glacio-lacustrine sediments. The sediments along the margin of the canyon are approximately 80 
feet thick, consisting mostly of sand. 

In the lower reaches of Flat Canyon Creek, the channel is more deeply incised and the gradient is 
much steeper (3%). This reach is a B3 type (Rosgen, 1996), which consists primarily of riffles 
with less than 5% pools. The banks in this reach are well vegetated and stable. The substrate in 
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lower Flat Canyon Creek consists primarily of cobbles and boulders. It appears well armored 
and stable. 

The north-facing canyon walls in Flat Canyon are vegetated with dense conifer forests. Portions 
of these conifer stands have recently undergone logging. The south facing canyon walls are 
vegetated primarily with scattered, dense stands of quaking aspen. Flat Canyon creek is 
separated from the underlying coal seams by 1,000 to 1,800 feet of overburden. 

Discharge and water quality at Flat Canyon Creek were measured in October 1999 and July 2000 
(NorWest,2000a). The October discharge measurement was 91 gpm while the July 
measurement was 215 gpm. The water in Flat Canyon Creek during October was of the calcium
bicarbonate chemical type with a TDS concentration of 169 mg/l. 

Boulger Canyon Sub-Basin 

. The Boulger Canyon sub-basin, which occupies approximately 3.92 square miles, or 30.8% of 
the study area, is the largest of the sub-basins. Included in this area are the upper drainage 
(above Boulger Reservoir), which is approximately 3.22 square miles in area, and the lower 
drainage, which occupies an area of approximately 0.70 square miles (Figure 3.3). Boulger 
Creek is a third order stream that flows to the northeast where it joins Flat Canyon Creek and 
then flows into Electric Lake. The gradients on Boulger Creek are steeper than are those of the 
adjacent F)at Canyon creek. The gradient on the main reach below the confluence of the two 
forks and above the reservoir averages 1.7%. 

The reach· of Boulger Creek extending from below the upper forks to Electric Lake contains 
sections that are C3, E3, and B3 (Rosgen, 1996). The stream in this area, which meanders 
tightly, is 8-10 feet wide and is dominated by riffles and runs with a channel depth ranging from 
6 inches to 2 feet. The substrate in areas of low gradient appears stable and well armored. It is 
composed of approximately 50% cobbles, 15% gravel, and 35% sand/silt. The stream banks in 
this portion of the drainage are well vegetated and appear stable. The drainage in this area 
supports a moderately wide strip of riparian vegetation up to approximately 350 feet wide along 
the valley bottom. Much of the riparian vegetation along the margins of the valley bottom 
appears to be supported by inflows of alluvial and colluvial groundwater from the lower canyon 
walls. This groundwater also provides recharge to the creek. 

Approximately 1,800 feet above the confluence with Electric Lake, a small unnamed tributary to 
Boulger Creek enters from the south side of the canyon (Figure 3.3). This stream appears to be 
perennial based on the narrow corridor of riparian vegetation that exists along and adjacent to the 
stream channel. Discharge and field parameters were measured in this drainage by Mayo and 
Associates during October 1999 and July 2000. On both occasions water was flowing in the 
stream. The stream was flowing at 32.8 gpm during July 2000. Inspection of aerial photographs 
suggests that the stream has the appearance of being perennial for a distance of approximately 
one-half mile above the confluence with Boulger Creek. 
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The right (north) fork of Boulger Creek has an average gradient of approximately 4.3%; 
however, several stream segments have gradients less than 3%. There is a narrow strip of 
riparian vegetation associated with this reach of the creek. The first approximately 1,800 feet of 
this drainage, is a B3 stream type. The channel substrate in this reach is made up of material 
ranging from 2-inch gravels to 12-inch and greater cobblelboulder material. Runs and riffles 
make up approximately 60% of the stream, with approximately 40% pools. Raleigh Consultants 
(1992) noted sedimentation in the right fork ofBoulger Creek that was attributed potentially to 
inactive beaver dams. The next approximately 2,000 feet of the right fork consists of a 
meandering C3 stream type. The channel in this reach is approximately 10 feet wide and 6 
inches deep. The stream contains approximately 80% riffles and runs and 20% pools and the 
substrate in this reach is made up of approximately 50% cobbles, 20% sand and silt, and 35% 
gravel. The stream banks appear stable. The final approximately 5,000 feet in the uppermost 
portion of the drainage is a steep, A2 or B2 stream type with riffles comprising about 90% and 
pools 10%. The width of the stream in this reach is approximately 5 feet, with depths ranging 
from 4 inches in the riffles to 1 foot in the pools. The substrate in this reach is dominated by 

. large cobbles, boulders, and bedrock. 

The left (south) fork of Boulger Creek is a steep drainage with an average gradient of 
.approximately 7.5%. The channel in the lower reach of the left fork is a A3 channel, while the 
upper, headwaters area is a C5 or E5 type. The channel substrate in the lower part of the south 
fork is comprised of large cobbles and boulders. In the headwaters region of the left fork, a large 
wetland is present in a glacial cirque. The stream channel substrate in this region consists 
primarily of fine-grained alluvial material. Much of the baseflow of the left fork ofBoulger 
Creek originates from springs along the margins of wetland and groundwater from the wetland 
itself. 

The depth of cover separating Boulger Creek from the coal seams that may be mined ranges 
from 700 feet in the lower reaches near Electric Lake to more than 2,200 feet in the headwaters 
areas. 

Discharge and water quality in Boulger Creek have been monitored at C-4, C-7, and C-8 (Figure 
3.4). Discharge has been periodically measured at C-4 (below the confluence with Flat Canyon 
creek) since 1997. The maximum measured discharge, 3,120 gpm, occurred during July 1999. 
A minimum flow of 450 gpm was measured during October 1999. Streamwater in Boulger 
Creek is of the calcium-bicarbonate chemical type. TDS concentrations at C-4 have remained 
relatively constant during the baseline monitoring period, ranging from 140 to 190 mg/l. 

Boulger Reservoir is a man-made water body with a surface area of approximately 4.52 acres 
with a storage capacity of 45 acre-feet. The reservoir is a popular recreation site for fishing, 
swimming, and rafting. Boulger Reservoir is separated from the underlying coal seams by 
approximately 1,200 feet of cover. Comparison of discharge and water quality measurements 
from C-8 (immediately above the reservoir) and C-7 (immediately below the reservoir) suggests 
that the water quality of Boulger Creek is not degraded as a result of being in the reservoir. 
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Swens Canyon Sub-Basin 

The Swens Canyon sub-basin occupies 2.33 square miles or 18.4% of the study area. The stream 
drains eastward into Upper Huntington Creek, with a gradient averaging 3.1 %. Swens Canyon 
Creek is a third order stream that meanders tightly, particularly in the lower reaches of the 
drainage. The stream banks and adjacent areas are heavily vegetated with riparian vegetation 
and appear to be relatively stable. Swens Canyon Creek appears to be a gaining stream over its 
entire reach. 

Along the length of Swens Canyon Creek, there is evidence that the hillsides have periodically 
encroached into the stream channel resulting in impounding of the stream. These encroachments 
appear to be the result of mass movement (i.e. hillside slumping) of the Blackhawk Formation 
sediments that compose the hillsides. The fact that the lowermost canyon slopes are commonly 
wet from groundwater seepage may be a contributing factor to the frequency of mass 
movements. It is evident that the drainage has also been periodically dammed in many locations 
by beavers. As a result of these occurrences, thick sections of sediment have been emplaced by 

. stream deposition in the backwater areas that existed when the stream was dammed, while 
adjacent areas have not experienced that degree of sedimentation. These conditions, in 
conjunction with changes in geologic formation or geologic structure underlying the stream 
bottom, have resulted in a somewhat stair-stepped topography in the canyon bottom. 

The lower 5,000 feet of the stream channel in Swens Canyon is comprised of fine-grained 
material interspersed with gravel, cobbles, and occasional boulders. This reach is a C3 type. 
This reach of the stream consists of approximately 80-90% runs and riffles, and 10-20% pools. 
In this reach the stream meanders tightly and the stream channel is well incised in its channel. 
Groundwater inflows are apparent along much of the extent of this reach of the drainage. These 
commonly consist of small springs or seepage fronts that emerge near the transition between the 
valley bottom and the canyon walls. 

A small tributary to Swens Canyon Creek enters from the south approximately 1,000 feet above 
the confluence with Upper Huntington Creek. This tributary, which extends for approximately 
one-half mile, appears to possibly be perennial based upon the well-established riparian 
vegetation along the stream banks. No baseline dis<;:harge data are available for this tributary. 
However, it was noted by Mayo and Associates that there was appreciable flow in the drainage 
during October 1999 and again in July 2000. 

The North Fork enters Swens Canyon Creek approximately 3,000 feet above the confluence with 
Upper Huntington Creek (Figure 3.3). This tributary is approximately 2,500 feet in length and is 
very steep. The average channel gradient is approximately 13.8%. This stream reach appears to 
possibly be perennial based upon the well-established riparian vegetation along the stream banks. 
No baseline discharge data are available for this tributary. However, it was noted by Mayo and 
Associates that there was appreciable flow in the drainage during October 1999 and again in July 
2000. Much ofthe baseflow discharge to the stream originates from a series of springs 
discharging from colluvial groundwater systems in its headwaters region. 
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In the reach of Swens Canyon Creek extending from the confluence with the North Fork and 
upstream for approximately 3,500 feet the stream channel narrows considerably. In this reach, 
the channel substrate is dominated by cobbles and boulders. In some locations, bedrock outcrops 
are visible in the channel bottom. The channel, which meanders slightly in this reach, contains 
many active and inactive beaver dams. 

In the headwaters reaches of S wens Canyon Creek, the valley broadens into a region of wide 
meadows and grasslands. The stream channel in this reach is a narrow A2 type. Many springs 
and groundwater seepages enter the stream channel from the lower hillsides adjacent to the 
stream. 

Swens Canyon Creek is separated from the underlying coal seams by 800 feet of cover at the 
confluence with Upper Huntington Creek to approximately 2,400 feet of cover in its headwaters 
area. 

Swens Canyon Creek has been monitored by Canyon Fuel at C-3 since 1997 (Figure 3.4). 
Discharge has ranged from 30 gpm during October 1998 to 300 gpm during both July 1998 and 
July 1999. The water in Swens Canyon Creek is of the calcium-bicarbonate chemical type. 
Baseline TDS concentrations in Swens Canyon Creek have ranged from 177 to 213 mg/I. 

Little Swens Sub-Basin 

Little Swens Creek flows northeast from highland areas toward its confluence with Upper 
Huntington Creek. The basin encompasses an area of 0.98 square miles, which is 7.7% of the 
study area. The drainage is steep, with a stream gradient of approximately 5.9%. Little Swens 
Canyon Creek is a tightly meandering stream with relatively stable, well-vegetated stream banks. 
Like the adjacent Swens Canyon drainage, there is evidence of a long history of encroachment of 
hillsides by mass movement onto valley floor. There is also evidence of a long history of beaver 
dam construction in the drainage. These conditions have resulted in accumulation of sediment in 
some areas with considerably less sediment in other areas resulting in a somewhat stair-stepped 
topography on along the canyon bottom. 

The stream channel in the lower approximately one-half mile ofthe drainage is a Rosgen (1996) 
B3 type. The valley bottom in this reach is approximately 30 feet wide. The channel substrate in 
this reach consists of gravel, cobbles, and boulders. Generally, the stream channel in Little 
Swens Canyon is more dominated by rocky material and appears to have less fme-grained 
material in the substrate than does the adjacent Swens Canyon. The stream banks in this reach 
are heavily vegetated and appear stable. 

In the next 1,000 feet ofthe drainage, the channel narrows slightly and the channel substrate is 
dominated by boulders and bedrock. This reach appears to have been impacted considerably by 
beaver dams and encroachment of the lower canyon walls into the drainage by mass movement. 
This reach of the drainage is a Rosgen (1996) A2 type. 
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A small reservoir has been constructed in the upper reaches of this drainage. This pond has a 
surface area of approximately 3.15 acres and is used for recreation purposes by a privately 
owned girl's camp that surrounds the pond. 

The Little Swens Canyon drainage is separated from the underlying coal seams by 1,100 feet of 
overburden near the confluence of the stream with Upper Huntington Creek. In the headwaters 
regions, the overburden is approximately 2,100 feet. The overburden between the reservoir at 
the 'girl's camp and the coal seams ranges from about 1,900 to 2,000 feet 

Baseline water quality and discharge measurements have been performed on Little Swens 
Canyon Creek at C-2 from 1998 to 2000 (Figure 3.4). Discharge at C-2 has varied from 16 gpm 
during October 1998 to 211 gpm during July 1998. Discharge in the creek is of the ca1cium
bicarbonate chemical type. TDS concentrations have ranged from 151 to 214 mg/l. 

Cunningham Canyon Sub-Basin 

The Cunningham Canyon sub-basin, with an area of 0.92 square miles, is a relatively small 
drainage located near the southern margin of the project area. Cunningham Canyon Creek is an 
easterly flowing drainage that flows into Electric Lake in the Upper Huntington Creek drainage. 
The drainage has a steep gradient, averaging 8.0%. The channel substrate in the upper reaches is 
dominated by cobbles and boulders. In the lower reaches, near the confluence with electric lake, 
the channel substrate is dominated by fine-grained materials including silt and soil. The stream 
is entrenched below the land surface by approximately 1 to 2 feet in the lower reaches of the 
drainage. Riparian vegetation along the stream banks and adjacent flood plain in the lower 
reaches of the canyon is dense and the stream channel appears stable. 

Water quality and discharge have been monitored by CFC at C-5 (Figure 3.4) from 1997 to 2000. 
Discharge at C-5 has varied from 20 gpm in October 1998 to 162 gpm during October 1997. 
TDS concentrations at C-5 have varied from 118 to 165 mg/l. 

The Cunningham Canyon drainage is separated from the coal seams by 700 feet in its lower 
reaches near Electric Lake to approximately 1,900 feet in the headwaters area. 

Upper Huntington Creek Sub-Basin 

Within the project area there are a series of unnamed ephemeral drainages to Upper Huntington 
Creek (Figure 3.3). These drainages, on the steep western slope of Upper Huntington Creek, 
range in size from 0.4 to 0.78 square miles. Gradients of the unnamed Upper Huntington Creek 
sub-basins are all very steep, ranging from approximately 17% to 32%. 

None of these drainages are known to support perennial streams. One intermittent stream 
located immediately south of Little Swens Canyon (Figure 3.3) was monitored for discharge and 
field parameters by CFC in July 2000. Discharge from this stream was 7 gpm. 
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The overburden separating the unnamed Upper Huntington Creek drainages from the coal seams 
ranges in thickness from approximately 700 feet near Electric Lake to more than 2,000 feet in the 
highland areas above Huntington Canyon 

Upper Gooseberry Creek Sub-BaSin 

A small portion (0.73 square miles, less than 6%) ofthe project area drains to the Upper 
Gooseberry Creek drainage. Gooseberry Creek drains to the north-northwest and flows into Fish 
Creek which discharges to Scofield Reservoir. While Upper Gooseberry Creek near the project 
area may possibly be perennial, the stream itself is beyond the project area and would not be 
undermined. For this reason, this stream has not been investigated. 

All of the Upper Gooseberry Creek sub-basin within the project area is separated from the coal 
seams by more than 1,500 feet of cover. 

Electric Lake 

Electric Lake lies in Huntington Creek just east and south of the project area. The upper reaches 
or the reservoir above the dam lie within the Skyline Mine Permit Area. The dam was 
constructed in 1974 by Utah Power and Light Company (currently PacifiCorp Electric 
Operations) as a source of water for operation of the Huntington Canyon Power Plant. 
Construction and operations were authorized under a Forest Service Special-Use Permit issued in 
1973. The reservoir covers an area of approximately 425 acres and has a capacity of 
approximately 44,000 acre-feet of water. PacifiCorp monitors quality of the reservoir at the 
inflow and outflow of the reservoir. A conservation pool for fish is maintained in the reservoir. 
The lake and Huntington Creek have been designated as protected by the Utah Division of 
Drinking Water (UAC R317.2) for 1) secondary contact recreation such as boating, wading, or 
similar purposes, 2) cold-water species of game fish and other cold-water aquatic life, including 
the necessary aquatic organisms in their food chain, and 3) agricultural uses including irrigation 
of crops and stock watering. Huntington Creek has also been designated as protected for 
domestic purposes with prior treatment by processes required by the Utah Division of Drinking 
Water. The water quality is very good (personal communications with Theron Miller, Utah 
Division of Water Quality, Report on Scofield Reservoir and Electric Lake, 2001). It is 
considered moderately hard with a hardness concentration value of approximately 111 mg/l 
(CaC03)' The only parameters that have exceeded State water quality standards for defined 
beneficial uses are pH and dissolved oxygen during periods of high algal production near the 
surface during daylight hours. Average values throughout the water column do not exceed 
criteria. DWQs 1991 data indicates that the reservoir is probably phosphorus limited. 

Existing Skyline Mine Permit Area Drainage Relative to Mine Water Discharge 

The Skyline Mine Permit Area lies in both the Huntington Creek and Price River Watersheds. 
Trough Springs Ridge trends north-south and separates these watersheds. Drainages to the west 
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of this divide drain into Upper Huntington Creek. Drainages to the east drain into Mud Creek 
that empties to Scofield Reservoir. Eccles Creek is the largest of the drainages in the Permit 
Area on the east side of the divide. Burnout Canyon Creek and James Canyon Creek are 
perennial and are the two largest drainages on the west side of the divide that drain into 
Huntington Creek. 

Water produced in the underground workings of the Skyline Mine has historically been 
discharged into Eccles Creek just below the Forest Boundary, as authorized by a UPDES (Utah 
Point Discharge Elimination System) discharge permit issued by the Utah Department of Water 
Quality. Station CS-12 represents discharge from Mine 3 and CS-14 represents discharge from 
Mine I . CS-4 is a monitoring station in Eccles Creek above the discharge point. The general 
locations of these stations are shown on Figures 3.3 and 3.3a, labeled as UPDES 001 (point of 
discharge under the UPDES permit). 

Eccles Creek drains to Mud Creek, then into Scofield Reservoir. These drainages and the 
reservoir lie within the Price River Watershed. The discharge locations are shown on Figure 
3.3a. 

Scofield Reservoir and the Price River and its tributaries have been designated as protected by 
. the Utah Division of Drinking Water (UAC R317.2) for I) domestic purposes with prior 
treatment by treatment processes, 2) secondary contact recreation such as boating, wading, or 
similar purposes, 3) cold-water species of game fish and other cold-water aquatic life, including 
the necessary aquatic organisms in their food chain, and 4) agricultural uses including irrigation 
of crops and stock watering. · 

Scofield Reservoir occupies an area of approximately 2,800 acres. The capacity is 
approximately 74,000 acre-feet. It supports a fishery and is used as a culinary and agricultural 
water source, as well as for recreation as classified above. The water quality is considered fair. 
It is considered to be hard with a hardness concentration value of approximately 187 mgll 
(CaC03). Scofield Reservoir is listed in the State of Utah's 2000 list of impaired water bodies. 
The parameters of concern are dissolved oxygen and total phosphorus. The total maximum daily 
load allocation (TMDL) established by the State and approved by EPA targets a 28% reduction 
in total phosphorous loading. The TMDL is based on load allocations prepared for Clean Lakes 
Studies in 1983 and 1990 and additional water quality sampling in 1997 and 1998. 

Prior to January 2001, the combined water discharge from Skyline Mine to Eccles Creek was 
generally less than 1,000 gpm. After January 2001 and until August 2001, the average discharge 
to Eccles Creek was 2,500 gpm. In August 2001 Canyon Fuel mined through a fault that 
discharged large amounts of water into the underground workings. The water was pumped to 
abandoned sections of the mine. In late August, the inflow exceeded capacity and Canyon Fuels 
pumping capacity. In September, two angled boreholes were drilled from the ground surface in 
James Canyon above Electric Lake into the Starpoint Sandstone at the fault. The Starpoint 
Sandstone lies below the coal seams in the overlying Blackhawk Formation. Water pumping 
started in October and continues to the present in an effort to dewater the underground aquifer 
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gaining stream flows. Groundwater discharge from this type of system occurs primarily along 
the bottoms of canyons. Some groundwater discharge occurs higher on a number of hillsides 
because of 1) local breaks in slope such as in the head of Swens Canyon where glacial moraine 
materials create a less steep slope, or 2) groundwater in permeable shallow bedrock, such as a 
sandstone paleochannel or the Castlegate Sandstone, encounters a less permeable bedrock 
horizon. 

Storage in colluvial/shallow bedrock groundwater systems is small because of the generally 
limited depth of colluvial and shallow bedrock materials, short flow path lengths, relatively large 
hydraulic conductivities, and relatively steep hydraulic gradients. Consequently, this type of 
groundwater system is acutely sensitive to seasonal and climatic variations in precipitation. 
Seasonal and climatic dependence is demonstrated by variations in spring discharge rates. 
Discharge from springs is typically greatest in the springtime and declines appreciably during the 
summer and fall months. A number of springs had lower discharges in springtime 2000 than 
during previou~ spring. This reflects sensitivity to climatic changes such as the drought 
. conditions that the region has seen since the beginning of 2000. 

Spring and seep survey data also indicate the dependence on seasonal recharge. The total 
discharge from all of the springs located in the fall 1997 survey was 1,073 gpm. During the 
following spring the total discharge was 2,895 gpm, a nearly three-fold increase. Although these 
data were not collected during the same snowmelt recharge cycle, both surveys were conducted 
during similar moderately wet climatic conditions. 

That springs respond quickly to season and climate suggests that time between recharge and 
discharge in colluvial/shallow bedrock groundwater systems is less than one year. As noted, 
much of the baseline discharge data for these springs have been collected during a lengthy wet
spell. Because of the heavy climatic dependence of these springs, it is expected that many of the 
springs in the study area would have much lower discharge rates or dry up in drought years. 

CFC has collected unstable isotopic data from five springs in the study area (NorWest 2000a). 
All spring waters sampled in the study area contain anthropogenic carbon and abundant tritium. 
These compositions indicate that recharge to the groundwater systems supporting discharge from 
these springs occurred within the last approximately 50 years. 

Boulger Canyon Alluvial Groundwater System 

Alluvial sediments deposited in the relatively broad-bottomed portions of Boulger Canyon 
support groundwater. A distinct groundwater system has been designated for these sediments 
because of the comparatively larger depth and extent of these deposits relative to other, much 
steeper canyons in the Project area. The depth of this alluvium is known in one location where 
exploration drilling (drill hole 99-4-1; Figure 3.4) encountered 40 feet of alluvial sediments. 

Groundwater in these sediments is recharged largely by interflow from colluvial/shallow bedrock 
groundwater systems. During dry times Boulger Creek could also provide recharge. However, 
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visual observations of the creek by the principal authors suggest that Boulger Creek is a gaining 
creek year round, suggesting that discharge from the alluvial groundwater system is ' 
predominately to the creek. 

Flat Canyon Groundwater System 

Exploration drilling by CFC in the Flat Canyon area has revealed that there is a thick deposit of 
unconsolidated sediments in the canyon. Drill logs for wells 98-32-1 and 95-33-1 were provided 
for review by CFC. The locations ofthese two wells are indicated on Figure 3.4. The drill logs 
indicate that these sediments are 70 to 90 feet thick on the margins of Flat Canyon. These 
sediments consist primarily of sand and gravel with only minor fine-grained materials, and thus 
are expected to be fairly permeable. Inspection of geomorphology in air photos and in the field 
suggests that these alluvial sediments were likely deposited in an impoundment created by the 
glacier(s) in Boulger Canyon and the lateral and terminal moraine deposits of the Boulger 
Canyon glacier(s). Glacial moraine deposits typically have low hydraulic permeability (Freeze 
and Cherry, 1979). Consequently, water is largely impounded in glacio-lacustrine sediments 

. behind the lateral and end moraines at the confluence of Flat and Boulger Canyons. Because of 
the thickness, lateral extent, and saturation of these deposits, the Flat Canyon glacio-lacustrine 
sediments have been designated as a distinct groundwater system. 

Discharge from colluvial/shallow bedrock groundwater systems provides the bulk of recharge to 
the Flat Canyon glacio-lacustrine sediments. 

A large portion of the discharge from the Flat Canyon groundwater system occurs directly to Flat 
Canyon Creek. Flat Canyon Creek does not appear to be fed by perennial creeks in any of the 
side drainages. ~ Rather, Flat Canyon Creek appears to gradually gain flow throughout the year 
along its course due to discharge from springs and groundwater discharge directly to the creek. 

A limited amount of water is also transmitted from the Flat Canyon alluvium through the glacial 
moraine deposits. This water supports several small wet areas on the hill slope west ofBoulger 
Reservoir. Groundwater discharge from the Flat Canyon alluvium at this location has not been 
quantified or monitored. It is believed that this groundwater discharge is largely consumed by 
transpiration due to the presence of phreatophytes on the hillside. It is expected that because of 
the large storage volume in the Flat Canyon glacio-lacustrine sediments, that discharge in this 
location will be essentially constant everi during drier climatic cycles. 

Discharge from the Flat Canyon groundwater system may also occur via underflow through the 
basal moraine deposits or bedrock underlying the moraine deposits. Any underflow would 
recharge the glacial/alluvial sediments below the moraine and would ultimately discharge to 
either Boulger Creek below the reservoir or via groundwater inflow to Electric Lake. A small 
amount of water may also migrate downward and recharge underlying bedrock. However, there 
is no evidence suggesting that discharge occurs via these two mechanisms. 
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Deep Blackhawk Formation Groundwater Systems 

Deep Blackhawk Formation groundwater systems occur at depths greater than about 150 feet. 
They have been encountered in underground workings at the Skyline Mine and by exploration 
drilling in the Project area (CFC, 1999). These systems occur in paleochannel sandstones that 
are encased in three dimensions by relatively impermeable mudstones and shales. Consequently 
there is poor hydraulic communication between sandstones both laterally and vertically. 
Groundwater in these sandstone channels may occur under unconfined or confined conditions. 
Confined conditions in the underlying Star Point Sandstone attest to the ability of fine-grained 
units in the Blackhawk Formation to act as substantial barriers to vertical groundwater flow. 

Experience at Skyline Mine and other mines in the Wasatch Plateau indicates that coal seams 
themselves do not bear water; in fact, water must be used to control dust as coal is cut by mining 
equipment . 

. The mechanics of deep Blackhawk Formation groundwater systems are not as well understood as 
the mechanics of near surface groundwater systems described above. Mining encounters 
groupdwater in these systems at a point along the flow path but recharge and discharge locations 
.are not obvious. Groundwater flow direction is estimated to be in the direction of bedrock dip 
(westward). 

Mayo and Associates (1996) have determined that groundwaters in the deep Blackhawk 
Formation groundwater system have radiocarbon ages of2,500 to 18,500 years and contain 
essentially no tritium. This suggests that these systems are hydraulically isolated from the 
surface and that groundwater flow is likely slow. The stable isotopic ratios of mine inflow 
waters are considerably more negative than shallow subsurface groundwaters, suggesting that 
these waters likely recharged anciently under cooler paleoclimatic conditions such as glacial 
periods. 

Mayo and Associates (1996) cite several other lines of evidence to demonstrate that deep 
Blackhawk Formation groundwater systems are discontinuous and hydraulically isolated from 
the surface (and recharge sources). First, a 192-foot long upward well was constructed in the 
roof of the Lower O'Connor A Seam (Hydrometrics, 1987). The well only encoUntered 
groundwater at the 40-, 100-, and 120-foot intervals while all other horizons were dry. Similarly, 
a 128-foot deep well in the floor of the mine intercepted water at 98 feet. From the bottom of the 
mine to 98 feet the rock was not saturated. Second, discharge rates decline rapidly in newly 
exposed roof drips. Lastly, the total mine water discharge rate does not increase appreciably 
with time despite the fact that the total mined area continues to increase. The rate of discharge 
from mine workings is dependent on the rate of coal production and the timing of the encounter 
of large water-bearing features. 

Faults do not appear to be important in the conveyance of water in the deep Blackhawk 
Formation groundwater system. CFC (1999) reports that of the 44 individual fault planes that 
were encountered prior to 1999, groundwater inflows occurred from only five. Four of the five 
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appeared to intersect water-saturated sandstone paleochannels in the mine roof. Indeed, 
experience has indicated that most water-bearing faults encountered in Wasatch Plateau coal 
mines are associated with sandstone paleochannels. Thus, it is not anticipated that in the project 
area, large volumes of water would be encountered in faults in the Blackhawk Formation. 
Recently large groundwater inflows have occurred in the Skyline Mine from two faults; 
however, these appear to be connected with the Star Point Sandstone and are discussed in the 
next section. 

Potential discharge locations of deep Blackhawk Formation groundwater systems have not been 
identified. Due to the estimated low flow rates in this type of groundwater system, groundwater 
discharge at the natural discharge location is not expected to be large in magnitude and thus 
would be difficult to identify. Nevertheless, because of the westward dip of rocks in the Skyline 
Mine area and the Project area, groundwater in deep perched bedrock groundwater systems 
likely discharges, under natural conditions, west of the Project area. However, there are no 
outcrops of the lower Blackhawk Formation west of the project area. Instead, the lower 

. Blackhawk Formation is dissected by the East Gooseberry Fault west ofthe study area (Figure 
3.1), which likely hinders further westward groundwater flow. 

Experience in the Wasatch Plateau suggests that large-offset faults are generally barriers to 
lateral flow across a fault due to the presence of low-permeability fault gouge. If the East 
Gooseberry Fault is indeed a barrier to horizontal flow across the fault, then groundwater flow is 
diverted at the fault in some direction along the fault. The damage zone (rock on either side of 
the fault that is fractured due to faulting) likely facilitates and supports groundwater flow along 
the fault. It is doubtful that groundwater from deep Blackhawk Formation groundwater systems 
discharges to the surface along the surface tra~e of the East Gooseberry Fault because deep 
perched systems would not have sufficient hydraulic head. 

Starpoint Sandstone Groundwater Systems 

As described in the Physiography and Geology sections of this chapter, the Star Point Sandstone 
is comprised of two sandstone members, the upper Storrs Tongue and the lower Panther Tongue. 
Mining at the Skyline Mine has encountered water associated with both the Storrs Tongue and 
the Panther Tongue. Because ofthe westward dip of the bedrock, there is a high probability that 
mining in the project area would encounter additional inflows of water from the Star Point 
Sandstone. 

The Storrs Tongue interfingers with the Blackhawk Formation and divides the Lower O'Connor 
A Seam from the Flat Canyon Seam. However, in the western portion of the project area, the 
Storrs Tongue pinches out and the Lower O'Connor A Seam and the Flat Canyon Seam merge. 
The Panther Tongue underlies the Flat Canyon Seam, the lower-most seam where mining would 
occur in the project area. The Flat Canyon Seam is separated from the Panther Sandstone by 15-
30 feet of shale, mudstone, and thin coals. 
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The tongues of the Star Point Sandstone are laterally more extensive than individual sandstones 
in the overlying Blackhawk Formation. It is anticipated that over larger areas, such as the 
Skyline Mine and project areas, each tongue operates as a single groundwater system. However, 
it is not believed that the Star Point Sandstone is a regional aquifer in the sense that there is 
hydraulic continuity throughout the Wasatch Plateau. 

The mechanics of Star Point Sandstone groundwater systems are not well understood. The Star 
Point Sandstone is exposed in Pleasant Valley east of the Skyline Mine area and the project area 
and dips westward. This suggests that recharge occurs in the east and groundwater flow is to the 
west. Because of the inclination of the formation and the low hydraulic conductivity of 
Blackhawk Formation shales and mudstones overlying the Star Point Sandstone members, 
confined groundwater conditions are created. Similar confined conditions in the Star Point 
Sandstone have been observed at other coal mines in the Wasatch Plateau such as the Trail 
Mountain Mine . 

. Large groundwater inflows from faults have recently been encountered in the workings of the 
Lower O'Connor Seam in the Skyline Mine. CFC (1999) reports that a fault with approximately 
8 feet of offset was encountered during development of the 14L Headgate. The fault initially 
produced water from the roof and the floor at a rate of 1,200 to 1,400 gpm. Discharge from the 
roof ceased after a short period but water still continues to be produced from the floor. A second 
fault along the same trend was encountered in the 16L Headgate. This fault produces 300 gpm 
of water from the floor. It is believed that this water discharges from the Panther Tongue of the 
Star Point Sandstone. 

Mayo and Associates (1999a) report that groundwater inflows to the Skyline Mine from the Star 
Point Sandstone have radiocarbon ages greater than 13,000 years and contain no tritium. This 
suggests that groundwater flow through the Star Point Sandstone is slow and that there is limited · 
hydraulic communication with the surface. Slow flow rates in the Star Point Sandstone are 
substantiated by the measurement of hydraulic conductivity in other areas ofthe Wasatch 
Plateau. At the Crandall Canyon Mine in the Huntington Canyon area, slug testing revealed a 
hydraulic conductivity of 4.8 x 10-8 to 7.4 X 10-8 ftls (Mayo and Associates, 1997a). Bills (2000) 
determined a hydraulic conductivity of 4.06 x 10-6 ftls for the Star Point Sandstone in the 
Straight Canyon area. This latter result is higher than the first because of fracturing associated 
with the Straight Canyon syncline. 

The Starpoint Sandstone does not crop out west of Pleasant Valley. Consequently discharge 
locations for Star Point Sandstone groundwater systems have not been observed in the study 
area. The Storrs Tongue pinches out in the project area indicating that groundwater is not 
transmitted westward beyond the study area by the Storrs Tongue. As noted in the previous 
section, the East Gooseberry Fault truncates the bedrock formations west of the project area. 
This fault is presumed to be a barrier to lateral flow across the fault. This being the case, 
groundwater flow is diverted at the fault in some direction along the fault and flow is 
accommodated in the damage zone of the fault. Potentiometric levels in two monitoring wells, 
99-21-1 , and 99-28-1 (Figure 3.4), in the project area that are completed in the first sandstone 
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below the Flat Canyon Seam (which may be the Panther Tongue) suggest that the hydraulic head 
in the Panther Sandstone (elevation 8,419 and 8,515 feet, respectively) is not sufficient to cause 
water to discharge at the surface trace of the East Gooseberry Fault (elevation greater than about 
8,800 feet, directly west of the project area). . 

Although it is not known where groundwater in the Star Point Sandstone in the study area 
ultimately discharges, it can be surmised with some certainty that groundwater in the Star Point 
Sandstone in the study area is not in hydraulic communication with the Star Point Sandstone 
groundwater systems that supply water to the large-discharge culinary water supply springs in 
Huntington Canyon (Big Bear, Ljttle Bear, or Birch springs). First, as noted above, the 
radiocarbon ages of Panther tongue water encountered at the Skyline Mine is 13,000 years. The 
radiocarbon ages of groundwater that discharges from the Huntington Canyon Springs (Mayo 
and Associates, 1997b; Mayo and Associates, 1999b) are summarized below. 

Spring Radiocarbon Age 
Birch Spring 1,700-3,600 years 
Big Bear Spring Mixed; 3,500-4,500 years 
Little Bear Spring Modern 

Because water in the Star Point Sandstone in the study area has appreciably greater radiocarbon 
ages, it is unlikely that this water is hydraulically connected to the Star Point Sandstone in the 
Huntington Canyon. Second, the East Gooseberry Fault, the surmised location for groundwater 
discharge from the Panther Tongue, is not structurally connected to fault systems in the vicinity 
of the Huntington Canyon springs. The Huntington Canyon springs discharge in and near the 
Pleasant Valley Graben and associated faults whereas the Gooseberry Graben is on the same 
trend as the loes Valley Graben. 

Water Quality 

Groundwater discharge from springs in the study area is low-IDS, calcium-bicarbonate water. 
For springs that have been monitored for baseline water quality, the average TDS ranges from 60 
to 280 mg/I and the average TDS is 180 mg/I (NorWest, 2000a). Concentrations of sodium ion 
and sulfate are very low. Groundwater quality meets State of Utah drinking water standards for 
the parameters that have be-en analyzed. Untreated spring water is used throughout the study 
area at cabins and campgrounds for culinary uses. Additionally, groundwater discharge supports 
baseflow to creeks that have been classified as "High Quality Waters - Category 1" by the State 
of Utah (UAC R317-2). 

3.1. 7 Vegetation 

This summary provides a description of the vegetative resources in the vicinity of the Flat 
Canyon Tract with the potential to be impacted by the Proposed Action and alternatives as 
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described above. Vegetative resources potentially affected include those riparian associated 
plant communities that are dependent on surface flow and groundwater recharge within the zone 
of impact of a reasonably foreseeable development scenario. For a more detailed description of 
vegetative resources and a listing of scientific names of plant species in the area please see 
Technical Report for Vegetation and Wildlife (Norwest 2000). 

Vegetation resources within the Flat Canyon Tract have been described and mapped to five 
general vegetative community types (Figure 3.5). The approximate area (acres) associated with 
each vegetative community within the approximately 8,800-acre area are presented in Table 3.1. 

Table 3.1. Acres of Vegetative Community Types In The Flat Canyon Tract, Utah 

VEGETATIVE COMMUNITY AREA (acreS) 
Grasslands 218 

MeadowslW etlands 180 
Sagebrush/Grass 2081 
Conifer-Timber 2412 

Aspen 3868 
Total 8759 

Grassland communities in the area are dominated by slender wheatgrass, mountain brome, and 
Lettennan's needlegrass. Several forb species also occur in the grassland community type. 

Primary species found in the dry meadow communities include Kentucky bluegrass, bentgrass 
(redtop), and Ross sedge. Wet meadow communities are composed primarily of species such as 
water sedge, Nebraska sedge, beaked sedge, and tufted hairgrass. 

The sagebrush/grass communities are dominated by mountain big sage and silver sage. Grass 
species associated with the sagebrush type include slender wheatgrass, Lettennan's needlegrass, 
and sandberg bluegrass. 

Conifer cover types in the area occur primarily on the upper sloping hillsides, typically on 
northern or eastern exposures. These sites are dominated by Englemann spruce and subalpine 
fir. Understory vegetation within these conifer stands varies in density and distribution, 
dependipg on canopy cover of the overstory. Representative understory species include 
gooseberry, arnica, butterweed, and lupine. 

The aspen community is the most common forested type within the tract and is dominated by 
mature aspen in the overstory with snowberry, elderberry, Oregon grape, and butterweed making 
up the primary species in the understory. 

Riparian communities occur within all vegetative types and are associated with stream and 
spring influence areas. The extent of these riparian communities varies from those areas 
adjacent to the stream channel to expanses of sub-irrigated acreage covering an entire drainage 
bottom. Hydrologic contributions to these riparian cover types includes direct stream flow, toe 
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slope springs at the valley edges, springs and seeps, or a combination of surface and groundwater 
influences (see Water Resources Technical Report (NorWest 2000)). 

Historic beaver activity in all drainages in the project area has had dramatic local influence on 
the extent and distribution of riparian vegetation. Some residual riparian communities exist that 
extend the total drainage width (20-60 feet) in the middle reaches of Boulger Creek. Forested 
riparian cover occurs along the lower V2 mile of the south fork ofBoulger Creek in Section 4, in 
the middle reaches of Swens Canyon, and the upper reaches of Little Swens Canyon. These 
riparian communities are typically adjacent to the creek banks and vary in width from 2-10 feet 
on either side of stream channels. 

Pothole type riparian communities also occur in otherwise upland cover types below the 
reservoir in Boulger Canyon. These small wetland areas appear to be dependent on subsurface 
flows originating on the adjacent upland slopes, and comprise valuable sagebrush/grassland 
associated riparian areas. The majority of acres of riparian associated communities in the area 

. are found however within the meadow and grassland cover types in Boulger Canyon, Flat 
Canyon, lower Swens Canyon, and lower Little Swens Canyon drainages. Table 3.2 displays 
estimated acres of riparian community types within the Flat Canyon Tract. 

Table 3.2. Estimated Acres of Riparian Community Types found in Flat Canyon Tract, Utah 

DRAINAGE FORESTED MEADOW/GRASSLAND 
Boulger Canyon 2.0 acres 13.0 acres 

Flat Canyon o acres 9.0 acres 

Swens Canyon 0.5 acres 2.0 acres 

Little Swens Canyon 0.4 acres 1.0 acres 

TOTAL 2.9 acres 25 acres 

To a large extent, current distribution of vegetation has been influenced by historic human
caused disturbance. Grazing (primarily sheep) has occurred throughout the tract since at least 
the early 1900's and has in the past resulted in degraded streambank and riparian condition 
(USFS files). Since about the 1960s, reductions in grazing season length and intensity on area 
allotments has resulted in improved riparian condition (USFS files). Bank stabilization projects 
(e.g., willow plantings and organic rip rapping) have been implemented in Boulger, Swens, and 
Little Swens creeks with varying levels of success, though it is evident from field observation 
that recent bank stabilization has occurred in these drainages. 

Level two (project level field review) riparian inventories conducted in Bouiger Creek in 1991, 
summarized fish habitat and bank conditions in mainstem Boulger Creek (Raleigh Consultants 
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1992). Field evaluations of riparian condition and fish habitat in Boulger, Flat Canyon, Swens, 
and Little Swens were also conducted in 2000. Current riparian condition throughout these 
drainages is generally considered good to excellent. Most reaches of all area streams have fully 
vegetated banks that are currently stable. Vegetative cover on most streambanks appears to be 
vigorous, with little evidence of recent perturbances, other than localized sloughing actions. Fish 
habitat condition assessments are summarized below in the Wildlife and Aquatics Resources 
sections. 

There are two locations in the Boulger Creek sub-basin with larger wetlands: the headwaters of 
the left fork and a portion of the right fork upstream of the confluence of the two tributaries. 
These wetlands are maintained by precipitation and their inherent "sponge" effect, by springs 
along the margins of the wetlands, and by groundwater from upstream alluvium or upwelling. 
The wetland in the left fork was tested to determine if it is a peatland or fen. This site has been 
disturbed by human activities and lacks the organic soils and other important fen features to 
qualify as a peatland or fen (Sanderson, 2001). 

Four livestock operators are dependent on the forage produced in this area to meet approximately 
25% (3 months) oftheir forage needs. 

Threatened, Endangered, Proposed, and Sensitive Plants 

There are no known threatened, endangered, proposed, or sensitive plant species in the project 
area (personal communication with Bob Thompson, Range Conservationist, Manti-La Sal 
National Forest, Price, Utah). Therefore, there will not be further discussions of them in this 
document other than to explain that they were considered. 

3.1.8 Wildlife 

Terrestrial Wildlife 

The tract contains habitat for numerous wildlife species common to southeastern Utah, including 
amphibians, big game, other mammals, and raptors. Species of particular concern relative to 
land management in the area are the goshawk, flammulated owl, and three-toed woodpecker, 
which have been designated as sensitive by the USFS, and for which habitat occurs in the area 
(Biological Evaluation and Biological Assessment, USFS files). 

An evaluation of U.S. Fish and Wildlife Service information indicates that the bald eagle 
(wintering populations only) is the only federally listed species with the potential to occur in the 
Upper Huntington drainage. 
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Management Indicator Species 

Management Indicator Species (MIS) are a select group of species that can indicate change in 
habitat resulting from activities on the Forest. MIS species for the Manti-La Sal National Forest 
are elk, Mule deer, macro invertebrates, Blue grouse, Golden eagle and Abert squirrel (FLRMP). 
With the exception of Abert Squirrels these species utilize the habitats found within the project 
area. 

Elk and Mule deer are economically important species that are discussed below under big game. 

Macroinvertebrates are ecological indicator species in aquatic habitats and the ability of that 
habitat to support fisheries. Habitat requirements for aquatic macro invertebrates vary with 
species. Habitat requirements for anyone species are very specific so macro invertebrate indices 
are analyzed for general stream health. These indices are Diversity Index, Biotic Condition 
Index, and Standing Crop (Forest Plan, pg. II-34). There is a macro invertebrate monitoring site 

. in Upper Huntington Canyon above Burnout Canyon. Monitoring results of this site show that 
macro invertebrate indices meet Forest Plan standards and stream health is good. The fishery 
potential for other streams within the project area is discussed in the following Aquatic 
Resources Section. 

Blue grouse are closely tied to several vegetative types occurring within the project area. 
Breeding males require areas of escape cover in open timber stands adjacent to open 
sagebrush/grass/forb habitat types. The edges of such types are heavily used. During the winter 
Blue grouse require mature conifer stands, preferably Douglas-fir, for foraging. Potential 
impacts to this species are tied to impacts in vegetation. Vegetation within the project area and 
potential impacts are found in Sections 3.1.7 and 4.1.6. Implementation of any alternative would 
have little or no impact on this species, therefore they are not discussed further. 

The golden eagle is a State and Federal high interest species found throughout the Forest. 
During the summer golden eagles can be found foraging within the project area. On the Wasatch 
Plateau most golden eagles nest along cliffs. There are only a few known tree nests and there are 
no eagle nests within the project area. Potential impacts to golden eagles are discussed as part of 
the Unsuitability Criteria Assessment (FEIS, Appendix F). Since there are no effects, they are 
not discussed in any detail in the FEIS. 

Big Game 

The project area provides spring, summer, and fall ranges for Mule deer and elk. It also serves 
as a migration corridor between higher elevation summer ranges and lower elevation winter 
ranges to the east. The elk herd on the Wasatch Plateau is the largest in the State of Utah. It is at 
the population objective stated in the Herd Unit Management Plan. The deer herd is also one of 
the largest in the State. However, the population is currently below the objective. The Mule 
deer herds throughout the State and much of the West are at low populations. Predation by 
coyotes and cougar, severe winters, and drought are thought to be the main reasons for declining 
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Mule deer populations. The yearlong range of the species includes the entire Wasatch Plateau 
and the valleys to the east and west. 

Bald Eagle 

The Bald eagle is a federally listed threatened species that has been proposed for de-listing as of 
July 4,2000. During the breeding season, Bald eagles are generally associated with edges of 
water bodies along coastlines, lake shores, or river banks. During winter they tend to concentrate 
over areas where food is available. This usually means open water where fish and waterfowl can 
be caught. They may also winter in upland habitats, feeding on small mammals and deer carrion. 
At wintering areas, Bald Eagles commonly roost in large groups. These communal roosts are 
located in forested stands that provide protection from harsh weather. They typically construct, 
large, conspicuous stick nests in sizeable trees. Bald eagles found in Sanpete County are 
considered to be wintering populations or northern birds that are migrating through in the fall 
and spring. There are only a few nesting pair in Utah. Until two years ago there was a nesting 
pair near Castle Dale ,Utah, approximately 35 miles southeast of the project area. It was 
unoccupied over the last two years. This pair had been observed during the nesting and fledgling 
period and did not forage on National Forest System lands. 

Several Bald eagles can be found foraging in and near the project area during the fall and early 
winter. They can often be found perched near the reservoirs where they forage mostly on fish 
and waterfowl. When the reservoirs freeze over the eagles move elsewhere to forage. Some 
years the reservoirs freeze early, providing little opportunity for forage. (Biological Assessment, 
Project File). 

Goshawk 

Goshawks breed in coniferous and mixed deciduous forests throughout much of North America 
(Reynolds et al. 1991) and have been documented as nesting in the area. Preferred habitat during 
the spring and summer breeding season is mature forests where the birds can maneuver in and 
below the canopy while foraging, and where large trees are available in which to build nests. In 
the Rocky Mountains, goshawks frequently nest in dense stands of mature lodgepole pine or 
aspen trees and in stands of mixed coniferous species (Jones 1979). Potential goshawk habitat 
occurs throughout the tract along upper slopes in all drainages. Of particular concern for this 
sensitive species is the avoidance of human disturbance (e.g., road building, mine vent 
construction) during the nesting and early post fledging periods (May through September), which 
could potentially cause nest failure. They are known to move through the entire State of Utah. 

Migratory Birds 

The project area contains habitat for many species of migratory birds including three species on 
the priority list of Utah Partners in Flight. These are Broadtail hummingbird, Three-toed 
woodpecker, and Virginia's warbler (UDWR Publication Number 90-11). These as well as other 
migratory nest and forage areas lie within the project area. 
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Flammulated Owl 

This small migratory forest owl is associated primarily with old growth and/or mature open 
growth stands of ponderosa pine, fir, or aspen. They are somewhat dependant for foraging 
habitat on a shrubby understory as they feed almost exclusively on small invertebrates (e.g., 
moths, beetles and grasshoppers) (DeGraaff, et. al. 1991). Nests are usually located in 
abandoned flicker or other woodpecker cavities in aspens, oaks, or pines. They are known to 
occur in the western United States and British Columbia. 

Though no flammulated owls have been documented in the area, suitable habitat is present and 
they are suspected to occur in upper slope aspen and mixed forest habitats. 

Three-toed Woodpecker 

. Three-toed woodpeckers primarily inhabit coniferous forests of the West, where they rely on 
wood boring and bark beetles associated with beetle and fire related ecology. They occur 
throughout the Rocky Mountains in mixed conifer stands, including Englemann spruce/sub 
alpine fir and lodgepole pines, similar to those found on north and east slopes in the area. In 
Colorado, this species consumes spruce beetles for 65 percent of its annual diet and 99 percent of 
its winter diet (DeGraaff et al. 1991). This species is known to occur in the area and their 
immediate range includes most of the northern half of the Wasatch Plateau. 

Aquatic Resources 

Upper Huntington Creek is the only disease free source of Yellowstone cutthroat trout in Utah 
(Canyon Fuels Company 1999). Boulger, Swens, and Little Swens Creeks are tributaries to 
Upper Huntington Creek and as such provide spawning habitat for cutthroat trout (Canyon Fuels 
Company 1999). Rainbow trout are also present in the system, and are stocked yearly in Boulger 
reservoir by the Utah Division of Wildlife Resources (UDWR). No other trout species of 
concern are known to inhabit the Upper Huntington Creek Watershed (Canyon Fuels Company 
1999). 

Surveys for boreal toad were conducted.in the spring of2001. Habitat for this species and other 
amphibians was found in floodplain areas along Boulger Creek and other pot-hole-sag-ponds that 
capture snowmelt along Boulger Creek. Boreal toads were not found in these surveys. Habitat 
along perennial streams within the project area is excellent and not necessarily dependent on 
springs. 

Boulger Creek 

Boulger Canyon is characterized by open grass and sagebrush meadows and wetlands, a 
moderately entrenched stream channel, and relatively stable banks. Boulger Creek is a third 
order stream that flows approximately 4 miles west to east and drains into Electric Lake. Flat 
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Canyon Creek enters Boulger Creek from the west approximately 1 mile upstream from the lake. 
Another tributary (South Fork) enters the channel from the south approximately 2.5 miles from 
the Lake. Boulger Reservoir is located between the two tributaries approximately 1 mile 
upstream from Electric Lake. 

The lower reaches, from Electric Lake to Boulger Reservoir, total approximately 5,000 feet in 
length and have an average gradient of 2-3 percent. Channel types found in these lower reaches 
are C3 and B3 (Rosgen 1996). The stream is 8-10 feet wide and is dominated by riffle and run 
habitat (approximately 90%) with some lateral scour and small plunge pools (10%). Stream 
depth varies from 6 inches to 2 feet. Substrate in the lower gradient areas (1-2% gradient) is 
composed of approximately 50% cobble in the 6-24 inch class, is well armored, and appears 
stable. Gravel (15%) and sand/silt (35%) were also present in the substrate during the 1991 
survey, and appear to be distributed slightly differently at present (approximately 30% gravel and 
20% sand/silt). Banks are well vegetated and stable, though evidence of previous bank 
instability does occur. As indicated earlier, historic bank stabilization projects (e.g., willow 
plantings and organic rip rapping) have been implemented in this drainage. Cutthroat trout and 
sculpin were observed in these reaches . 

. While Raleigh Consultants (1992) reported excessive sediment in these reaches during their 1991 
surveys, indications from the year 2000 assessment are that in stream sedimentation was light to 
moderate, though obviously, these data are difficult to compare due to variability in season of 

. survey and yearly runoff conditions. Surveys conducted by the Utah Division of Wildlife 
Resources in 1986 (UDWR 1999) indicated that these reaches contained stable riparian zones, 
little or no erosion, 90-95% bank stability, good to excellent substrate (10-25% sand/silt), and 
poor bank shade (l0-20%). 

Boulger Creek above the reservoir contains four primary reaches for habitat comparison 
purposes. The first reach is approximately 1 mile long with an average gradient of about 1.5 
percent. Riffle and run habitat dominates this reach, with pool habitat making up approximately 
5 percent of its length. Stream depth is typically about 6 inches deep, though depth of some 
pools reaches up to two feet. The Rosgen channel type that typifies this reach is C3 with particle 
size in the substrate being dominated by 2-4 inch cobbles. Local sections in this stream reach 
contain varying amounts of cobble ranging from 6 to 12 inches in diameter. Overall stability of 
the channel is considered good. Undercut banks occur on approximately 90 percent of the reach 
and appear to provide good cover for fish observed there.' Banks are predominately well 
vegetated with grass/sedge communities and are stable. Willow communities begin to occur 
along the stream approximately Y2 mile up from Boulger Reservoir. Also in this area, evidence 
of historic bank stabilization activities, as discussed earlier, was found. Sediment was noted by 
the Raleigh (1992) survey, and was also evident, though not considered excessive, in slack water 
and pool areas during the 2000 assessment. Fish habitat surveys conducted by the Utah Division 
of Wildlife Resources in 1999 (UDWR 1999) indicate that from the reservoir to its headwaters, 
Boulger Creek contained good substrate (50-75% gravel/rubblelboulder, 25% sand/silt) and 
excellent cover (75-100%). Field observations in July 2000 showed an abundant population of 
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cutthroat trout ranging from adult spawning trout to younger age classes (from field 
observations, R. Davies, pers. commun.). 

The second reach above the reservoir begins at the creek's confluence with the southern tributary 
and is approximately 1,800 feet long. The gradient in this reach averages between 2 and 3 
percent, though substrate composition varies considerably from 2-inch gravels to 12 inch and 
greater cobblelboulder material. Run and riffles make up approximately 60 percent of the 
habitat, with an increased representation of pools (approximately 40%) over the previous reach, 
apparently related to those areas with larger substrate (pool forming) material. The channel is 
typical of a B3 type (Rosgen 1996). Willow cover is prevalent in this reach as is evidence of 
historic and recent beaver activity. The stream is fed in this reach by several springs and seeps 
adjacent to the channel in the valley toe slopes. Several cutthroat trout were observed in this 
reach. Sedimentation was noted by Raleigh Consultants (1992), and was attributed (potentially) 
to inactive beaver dams. Moderate sedimentation was also noted during 2000 in the pools within 
the reach, though no obvious sedimentation was observed in riffles or runs. Sediment sources 

. are likely from erosion, including stream fords, gullies in existing roads, and unauthorized ATV 

. use observed in the upper reaches. 

The third reach above the reservoir is approximately 2,000 feet long and consists of a 
meandering C3 (Rosgen 1996) channel, approximately 10 feet wide and 6 inches deep. Riffles 
and runs comprise approximately 80 percent of the habitat in the reach with pools (primarily 
lateral scour pools at meander bends) comprising the remaining 20 percent of the reach. The 
substrate is made up pripIarily (50%) of6-12 inch cobble, with approximately 20 percent sand 
and silt, and 35% gravel. Undercut banks are evident, but not dominant. Banks and substrate 
appear stable. Sedimentation was noted as minor and appears to be related to bank sloughing a~ 
meander bends. Cutthroat trout on spawning redds were observed in this reach. 

The stream channel in the fourth and final reach narrows and steepens to an average 6 percent 
gradient over approximately 5,000 feet. Rosgen channel types most typical of this stream 
segment are A2 or B2. These riffles make up nearly 90 percent of the habitat, with the remaining 
habitat comprised of small rock and boulder formed pools. Width is approximately 5 feet and 
depth ranges from 4 inches in the riffles to one foot deep in the pools. The substrate is 
dominated by large cobble (6 inches and greater), boulders, and bedrock. Sediment was not 
noted in this headwaters reach. Fish habitat appears limited due to shallow depth during most of 
the year, though use by fish during the early season is likely not limited. 

Surveys for boreal toad were conducted in the spring of2001. Habitat for this species and other 
amphibians was found in floodplain areas along Boulger Creek and other pot-hole-sag-ponds that 
capture snowmelt along Boulger Creek. Boreal toads were not found in these surveys. The 
habitat along perennial streams within the project area is excellent and not necessarily dependent 
on spnngs. 
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South Fork Tributary 

The lower reach of the south fork tributary is approximately 3,500 feet long. It is a A3 channel 
type (Rosgen 1996) with an average width of 3-5 feet and depth of less than one foot. Substrate 
composition in this reach is primarily large cobble (greater than 6 inches) and boulders. There is 
also abundant large woody debris present in the channel from the adjacent spruce/fIT community. 
Habitat quality for fish in this reach is poor, due to small stream size and low flow. 

The upper reach of this tributary is approximately 500 feet long and originates and flows through 
a flat, wet, meadow. The stream in this area is approximately 1 foot wide and less than a foot 
deep. The substrate is composed of fine sand and silt and fish habitat is rated as poor. The 
Rosgen classification for this reach is C5 or E5. 

Flat Canyon Creek 

. Flat Canyon Creek is a small tributary flowing from west to east into Boulger Creek 
approximately ~ mile downstream of Boulger Reservoir (Figure 3.3). The creek originates from 
springs near the western edge of the Tract and flows approximately 1 1I4miles before its 
confluence with Boulger Creek. In its upper reach (approximately * mile long) it has a gradient 
of less than one percent as it meanders through a flat valley bottom (Rosgen ES). Average width 
of the stream is about ten feet, though the wetted width of the floodplain in the upper reach is 
approximately 100 feet or more. Substrate is dominated by silt and sand, and fisheries habitat 
value is considered low due to slow moving water and siltation in the stream. Fish habitat in this 
reach is dominated by run features. 

The lower reach of Flat Canyon Creek is a relatively incised channel (Rosgen B3) 
(approximately three feet wide and 1,200 feet long) that is constrained by highway 264 on its 
northern bank. The average gradient iIi this reach is three percent, and habitat is primarily riffle 
dominated, with occasional pools «5%) formed as a result of rock and boulder substrate. The 
substrate is composed of 4-12 inch cobble and boulders and appears well armored and stable. 
Several cutthroat trout were observed in this reach. Vegetation associated with this reach is 
primarily sedge communities, though willow clumps do occur. Banks are well vegetated and 
stable. 

Swens Canyon 

Swens Creek is a small third order tributary to Upper Huntington Creek that flows from west to 
east in the north central portion of the Tract. Reach one, beginning at the Highway 264 crossing, 
is a narrow (five feet wide) meandering channel with 75 percent undercut banks and multiple 
lateral scour pools at the meander bends. Habitat distribution in this stream is made up of 
approximately 80-90 percent runs and riffles and 10-20 percent pools. These pools range in 
depth from one to two feet. The reach length is approximately 4,000 feet. 
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The stream in this reach is incised approximately two feet below ground surface, and evidence of 
historic riparian degradation, perhaps due to grazing, and stream stabilization projects also 
occurs. The floodplain in this reach ranges up to 60 feet in width. Substrate consists primarily 
of 2-4 inch gravel and cobble with occasional areas of large (greater than 12 inch) boulders. The 
Rosgen channel type is C3 (Rosgen 1996). 

A perennial tributary enters the main drainage from the south approximately 1,000 feet from the 
beginning of reach one. The tributary extends approximately Y2 mile to the south and west and 
appears to lack any suitable fish habitat value due to its small size. 

Immediately upstream of its confluence with this small tributary in reach two, historic beaver 
activity (dams, lodges) is evident. Fish habitat in this reach is similar to that described for reach 
one in that meanders are still prevalent in the channel, but willow vegetation on the banks is 
more dominant than below in reach 1. Substrate is dominated by slightly larger cobbles in the 4-
6 inch diameter range. Reach two extends for approximately 3,000 feet to its confluence with a 

. second tributary, which enters the drainage from the north. Tributary two is a perennial A type 
channel (Rosgen 1996), and it appears to be too small to support quality fish habitat. 

Upstream from its confluence with tributary two, the channel in reach three (approximately 
1,000 feet long) narrows and willow vegetation along the channel becomes dominant. Channel 
dimensions in reach three are approximately six feet wide and six inches deep. Substrate is 
dominated by boulder and bedrock in places, which has prevented the downcutting that has been 
observed in other streams in the area. Beaver activity is prevalent in reach three, as are cutthroat 
trout. 

Reach four begins at a small, willow/conifer lined, perennial stream that enters the main channel 
from the south and extends approximately 2,500 feet. Reach four is a low gradient (two 
percent), slightly meandering channel. Average depth is approximately six inches, and substrate 
material is predominately small (2-4 inch) cobble. One large beaver pond occurs in the middle 
of the reach and adult cutthroat trout were observed in the pond. 

Reach five begins approximately 1 ~ mile up the stream in the northeast portion of Section 10 
(Figure 3.3). This reach is a narrow A2 channel type (Rosgen 1996) that does not appear to 
support fish habitat as its substrate is composed of large glacial till material (three feet diameter). 
The gradient is between 4 and 6 percent and bank vegetation is dominated by grasses and sedges. 
Several springs and seeps occur on the adjacent slopes in this reach. 

Little Swens Canyon 

Three reaches, approximately one mile in total length, were surveyed in Little Swens Creek. 
Evidence of historic beaver activity is common throughout this drainage. Reach one begins at 
the highway crossing and extends nearly Y2 mile. It is a moderately incised channel (two feet), 
B3 channel type (Rosgen 1996) with a floodplain width of approximately 30 feet. Substrate 
consists of2-4 inch gravel and cobble with 12 inch boulders commonly occurring. Fish habitat 
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consists primarily of shallow (6 inches or less) riffle habitat; though boulder associated plunge 
pools were also observed. Bank vegetation is dense and overhanging banks are common. 
Cutthroat trout are present in this reach. 

Reach two narrows slightly and becomes a boulder and bedrock dominated channel (B2 channel 
type). Willows are prevalent and historic beavers dams appear to have influenced the channel to 
a large degree. This reach extends approximately 1,000 feet. A four-foot high waterfall 
currently exists in the middle of the reach. The waterfall appears to have been formed by recent 
channel migration in the reach. No fish were observed above the waterfall. 

Reach three is a very narrow A2 channel type that is dominated by large 6-24 inch boulders in 
the substrate, though bedrock substrate was also found in local areas within the reach. The 
average gradient is nearly 6 percent. Evidence of historic beaver dams also occurs in this reach. 
No fish were observed. 

Threatened, Endangered, and Sensitive Species 

No species other than those discussed above are of concern in the project area. All species 
known or suspected to occur in the Wasatch Plateau are addressed in the Biological Assessment 
and Biological Evaluation (Project File). 

3.1.9 Recreation 

The Upper Huntington CreekIFlat Canyon area contains several stream fisheries, reservoirs, 
roads, and trails, developed recreation sites, cabins, a girl's camp, and boat ramp facilities at 
Electric Lake. The area is one of the highest recreation use areas on the-Forest for both 
developed and dispersed recreation activities, including camping, hiking, boating, fishing, 
motorized sightseeing, hunting, snowmobiling, and cross-country skiing. The Recreation 
Opportunity Spectrum (ROS) classification for the tract area includes both Roaded Natural areas 
and Semi-Primitive Motorized areas. State Highway 264 has been designated as part of the 
Huntington and Eccles Canyons National Scenic Byway and is managed to provide motorized 
access and interpretation of natural resources and land management activities, including 
development of energy resources. 

Recreation demand is increasing each year for the State of Utah and the project area. The State 
of Utah has projected that the State's population could grow to 3 million people by the year 
2015. This translates to increased demand for recreation opportunities. 

Developed recreation facilities on National Forest System lands include the Boulger Reservoir 
and Dam complex that supports dispersed camping and fishing opportunities. A spillway/fish 
ladder was constructed in 1997 to allow passage of Yellowstone cutthroat trout upstream from 
Upper Huntington Creek to the reservoir and perennial reaches of Boulger Creek above the 
reservoir. A hardened (gravel or aggregate surface) access road and parking area and a toilet 
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have been constructed just east ofthe reservoir to support these activities. Use is 5,000 
Recreation Visitor Days (RVDs) per year. Dispersed campsites are located just south of the 
reservoir and parking area. The Forest has made a decision to do additional improvement work 
and to add the area to the Fee Demo profile currently in place. 

Flat Canyon Campground is open to public use during the summer season and it closed during 
the winter months. It consists of an asphalt road with two loops. One loop accesses a group 
camping area and a second loop provides access to 12 individual campsites with parking spurs. 
The PAOT (People At One Time) capacity at the site is 110. The occupancy rate is the highest 
on the Manti Division of the Forest at about 30%. The use season is about 93 days, equating to 
about 3,000 RVDs per year. The water system is fed by a spring located on the west slope of 
Boulger Canyon. A retaining wall has been constructed to stabilize the unstable slope at the 
spring. Water is transmitted to a holding tank on a bench just above the campground by a buried 
pipeline. The water is then piped to seven individual pressurized faucets. The primary use is 
reserved group camping by organizations and families. The campground is concessionaire 
managed. Annual revenue to the concession permittee averages $4,000 per year. There is a host 
pad site with septic system at the campground from which the concessionaire operates the 
campground along with Gooseberry Campground and Gooseberry Reservoir Campground . 

. Private cabins in and adjacent to the project area are generally used for recreation throughout the 
year for all-season recreation opportunities, including hiking, fishing, hunting, recreational 
vehicle use, snowmobiling, x-country skiing. The four private cabins within the project area in 
Flat Canyon and the one in Swens Canyon are relatively modest log or timber frame structures 
supported on concrete strip or pad foundations. There are some other properties further along 
Flat Canyon and up Little Swens Canyon, but these are outside the area under consideration. 
The State Highway, Forest roads, and private roads used for access to these facilities are 
discussed in the Transportation Section. 

3.1.10 Visual Quality 

The project area is located in a sparsely populated portion of Sanpete and Emery County. The 
topography is characterized by the broad U-shaped glacial canyons of Upper Huntington Canyon 
and it's tributaries. The valleys are bounded by rounded high vegetated ridges and slopes. The 
valley perimeters are typical of glaciated terrain, consisting of low rounded mounds and ridges 
(moraines) consisting of earth materials left behind by the retreating glaciers. 

The area is more developed than most other areas of the Forest due to the recreational popularity 
of the area and private inholdings. Developments consist of State Highway 264, Forest and 
private roads in the tributaries, Electric Lake and Dam, Boulger Reservoir and associated 
dispersed recreation area, Flat Canyon Campground, as well as privately owned summer cabins 
and access roads. State Highway 264 has been designated as a Scenic Byway as part of the 
Huntington and Eccles Canyon Scenic Byway loop. Interpretation of land management activities 
and energy developments, including coal mining, is emphasized. 
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The portal facilities for the Skyline Mine lie approximately two miles to the east and northeast of 
the project area in Eccles Canyon. Even though underground mining has taken place under the 
east slope of Upper Huntington Canyon, there is no visible evidence of mining. 

Landscapes within the project area are classified by the Forest Service by their scenic quality, 
sensitivity level, and the distance from which they are seen. Scenic quality is measured by 
describing landscapes as distinctive, common, or minimal. Sensitivity is categorized as low, 
moderate, or high. The sensitivity level of a particular view is determined by the viewing point, 
the number of viewers, and the duration of viewing. The viewing distances are further defined as 
foreground, middleground, and background. This classification system has been used to 
determine visual quality objectives (VQO) for landscapes within the project area. VQOs provide 
a standard for scenery management. Each VQO describes a different amount of acceptable 
change or alteration of the scenery. 

The canyon bottom along Upper Huntington Creek and Flat Canyon, including State Highway 
264, is classified as fglA: foreground viewed, high sensitivity level, distinctive variety class. 
The western slopes of Upper Huntington Canyon in the northern portion of the coal lease tract 
are classified as mglA: middleground viewed, high sensitivity level, distinctive variety class. 
The remaining areas are foreground and middleground viewed with lower sensitivity levels and 
variety classifications due to developments that dominate the landscape. 

The visual quality within the majority of the tract and directly adjacent to the tract is designated 
in the Forest Plan as "Partial Retention". Upper Huntington Creek, the highway, Flat Canyon 
Campground, and Boulger Reservoir lie within the area classified as "Partial Retention". This 
VQO provides for management activities that are "visually subordinate" to the characteristic 
landscape. 

The southwestern portion ofthe tract has areas designated as "modification". This VQO 
provides for management of activities that are ''visually dominant" within the characteristic 
landscape. 

The upper end of Electric Lake, east of the Flat Canyon Tract in the Skyline Mine Permit area, is 
designated as "Retention". This VQO provides for management activities that are not evident 
and must remain subordinate to the characteristic landscape. 

No specific visual quality objectives have been designated for management of the Huntington 
and Eccles Canyons Scenic Byway (State Highway 264). The areas visible from scenic byways 
are managed for visual quality as designated in the Forest Plan. The Forest Service has not 
classified the adjacent private lands. 
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3.1.11 Transportation 

The transportation study area affected by the project is bounded by State Route (SR) 264 on the 
south, Electric Lake and SR 264 on the east, Forest System Road 50225 to the north, and a 
combination of Forest System Road 50173 and a segment ofSR 264 on the west. There are 
approximately 63 miles of road on the Forest and Private lands in the transportation study area; 
7.3 miles of road are within the planimetric project area boundary. Road segments that are 
within 800 feet of the outer boundary are included in the study as having potential to be affected 
by the project from subsidence, based on an angle-of-draw of 22 degrees from vertical. There 
are approximately 9.6 miles of road that could be potentially affected by mining, considering 
those within the project boundary and those segments within 800 feet of the boundary. 

The paved segments potentially affected are: SR 264 and Forest Road 50057; approximately 2.0 
miles. The Forest Service aggregate-surfaced roads are 50056 (partial), 50057, 50230, 50222; 
approximately 1.0 mile, and 0.3 miles on private lands (continuation of roads 50222 and 50230 . 

. The remaining miles are native-surfaced roads including 50228, 53068, 53065, 53069, 50056 
(partial), 53084 (5 miles), and 1.3 miles of private roads. The paved segments and those with 
aggregate (gravel) surfacing are double-lane roads. The native-surfaced roads are single-lane 
with turnouts. 

State Highways 

SR 264, a bituminous-surfaced double-lane highway, traverses the tract in a west-to-east 
direction, providing the main transportation access to the project area. It trends southeast 
through the project area to Electric Lake, then north to SR 96. It is part of the Huntington and 
Eccles Canyons Scenic Byway. Both highways are maintained by the Utah Department of 
Transportation. They are paved and are plowed in the winter, providing year-long access to 
Skyline Mine, private lands within the Forest, and general recreation areas from Sanpete Valley 
and Castle Valley. It is used extensively for mine related, private lands access, and recreation 
purposes. In 1998 average daily traffic was 440 vehicles per day, increasing by approximately 
20 vehicles per day over each of the previous two years. 

Forest System Roads 

In general, these roads are maintained for Traffic Service Level D at operational and objective 
maintenance level 2 for existing forest uses. Roads in this maintenance level are typically low 
speed, single-lane with some spot surfacing. These roads provide for access by high clearance 
vehicles during the normal season of use. User comfort and convenience are not considered 
priorities for these roads (USDA-FS 1992). Some of the roads in the project area have been 
further improved as described below due to high use levels and are maintained for Traffic Level 
C and Objective Maintenance Level 3 where improved surfacing exists, such as at Boulger 
Reservoir, Flat Canyon Campground, and Camp Shalom. The major Forest Roads are described 
below. There are additional small segments that lie in the project area or within 800 feet of the 
outer project boundary. 
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Forest Road 50230 provides access to private lands in Little Swens Canyon from SR-264. It is 
an aggregate-surfaced road that provides access to the Camp Shalom. Numerous private roads 
provide access to buildings and structures at the camp. 

Forest Road 50228 is a single-lane aggregate-surfaced road that provides access to private lands 
in Swens Canyon. Numerous private roads provide access to cabins. 

Forest Road 50056 provides access to Boulger Reservoir and beyond to upper Boulger Canyon. 
It is gravel surfaced to the parking area and native surface from the parking area beyond Boulger 
Reservoir in Boulger Canyon. It is primarily used for recreation, including sightseeing, hunting, 
camping, and fishing. 

Forest Road 50057 is a single-lane, paved, bituminous-surfaced road that provides access to Flat 
Canyon Campground and individual camping sites. 

Forest Road 53084 is a single-lane native surface road from Skyline Drive (west of the project 
area) that provides access to the east along the ridge between Flat Canyon and Boulger Canyon. 

Private Roads 

There are numerous private roads on the adjacent private lands that provide access to privately 
owned cabins and facilities. Private roads that cross National Forest System lands are permitted 
under a special-use permit or easement. 

At least two single-lane native surface private roads lead north and south from SR-264 in the Flat 
Canyon area, approximately 1 mile west of Flat Canyon Campground, that provide access to 
private cabins. The roads that lead south traverse Flat Canyon Creek and the associated riparian 
and wetlands in the floodplain. They lie entirely on private lands. 

Forest Road 50230 that provides access into Little Swens Canyon and Camp Shalom becomes 
private at the boundary of the private lands. The road loops through the camp area with spurs 
that provide access to individual camp areas and facilities. 

Forest Road 50222 is a single-lane aggregate-surfaced road that leads from SR 264 to the 
Electric Lake boat ramp. A portion of this road lies within 890 feet of the eastern boundary of 
the Tract. 

3.1.12 Cultural and Historic Resources 

Archaeological surveys for ten previous projects have been conducted within the project area and 
a Class I inventory has been completed for the leasing analysis (Hauck, 2000). Approximately 
16% of the project area has been field inventoried, and additional reconnaissance (Elkins and 
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Montgomery, 2001) has been conducted for this analysis. This inventory provides sufficient 
cultural resource data to assess the effects of the proposed leasing. 

Inventories indicate that there are few prehistoric archaeological resources in the project area. 
Temporary camps, tool manufacturing evidence and occasional isolated artifacts such as 
projectile points or stone flakes have been recorded, suggesting that the area was used mainly for 
upper elevation hunting activities, from.Paleo-Indian (10,000 B.C.) times through the Formative 
culture period (AD 1200) and probably on into the historical period by ethnographic Native 
American groups. Rock shelter formations that could have been used by prehistoric people are 
not expected in the project area. 

Six historic sites (sawmill, wagon road, log fence, homestead, cabin, and Johnson Sawmill) were 
inventoried. Only the homestead site (42Sp44S) was recommended by Elkins and Montgomery 
(2001) as eligible to the NRHP (National Register of Historic Places) since the site consists of 
standing in-period habitation structures that embody the characteristics of a type, period, or 

. method of construction. The Utah State Historic Preservation Officer also recommends that the 
wagon road site (42Sp443) as eligible for the NRHP. These sites are located on the private lands 
in the project area. 

3.1.13 Paleontological Resources 

Paleontological resources of concern in the project area are limited to vertebrate animal species. 
Even though plant fossils and invertebrate animal species are present, they are not specifically 
identified for protection or as a concern. 

In the Federal Regulations contained in 36 CFR 261.2 pertaining to prohibitions on uses of 
National Forest System lands, paleontological resources are defined as "any evidence of 
fossilized remains of multicellular invertebrate and vertebrate animals and multicellular plants, 
including imprints thereof. Organic remains primarily collected for use as fuel such as coal and 
oil are Paleontological Resources" but are excluded from prohibitions under the rule". 
Therefore, fossils contained in coal seams and mined in the recovery of coal reserves are not 
protected under the rule. 

Fossil Sites and Footprints 

The potential for significant fossilized paleontological resources in the project area is generally 
limited to the Cretaceous Blackhawk and Price River Formations, and the Cretaceous-Tertiary 
North Hom Formation. 

The coal seams in the Blackhawk Formation contain compressed vegetation with remnant 
imprints of the plant tissues, such as leaves and stems, and dinosaur footprints. Dinosaur 
footprints occur in the discontinuous lenticular sandstone and mudstone units that separate the 
coal seams. These lithologic units were deposited as paleostream channels flowed through the 

FLAT CANYON COAL LEASE TRACT FEIS 3-41 



3.0 AFFECTED ENVIRONMENT 

peat bogs and swamps where vegetation suitable for coal production accumulated. Footprints 
and tail drags were left in the swampslbogs by passing dinosaurs, then the imprints were filled in 
by the sand, silt, and clay deposited by streams, forming casts or imprints. Rarely fossils of bone 
material are found in the coal. They have little scientific value since only bone fragments are 
found and much of their structure was destroyed by the coal formation process and high-energy 
paleostream channel environments. 

The upper Price River Formation and lower North Hom Formations contain extensive fossils of 
late Cretaceous vegetation and animals, including dinosaurs. The upper North Hom Formation 
contains early Tertiary mammal fossils. The Price River Formation crops out on the upper 
slopes of the canyons and ridge tops in the proj ect area covered by thick deposits of soil and talus 
materials. The North Hom Formation forms isolated caps on the ridges in the project area. No 
significant sites have been identified in the project area to date. 

Pleistocene Mammals 

Deep glacial deposits in the form of moraines are extensive in the canyons in the project area. In 
other similar areas of the Forest, skeletons and individual bones of Pleistocene mammals have 
been found buried in the lowland depressions in the canyon bottoms buried by glacial deposits. 
1\. Colombian mammoth skeleton and short-faced bear skull were discovered beneath glacial 
materials in Spring Creek, a glaciated tributary of Huntington Creek in 1988. It is probable that 
Pleistocene mammal remains occur within the canyon bottoms and floodplains in the project area 
adjacent to the stream channels below the glacial materials. No discoveries have been made in 
the project area to date. 

Pleistocene mastodon, horse, camel, and bison fossilslbones have also been found on the Forest 
and could occur within the project area. 

3.1.14 Socio-Economics 

The proposed action involves potential leasing of the Flat Canyon Coal Lease Tract on National 
Forest System lands with Federal coal. It also involves the potential for mining of the adjacent 
non-Federal coal reserves on non-Federal lands in private ownership. 

The area of analysis for socio-economics and coal recoverability encompasses the immediate 
vicinity of the project area, portions of Carbon, Emery, Salt Lake, Sanpete, Sevier, and Utah 
Counties considering the locations of direct employment, production, and support services such 
as materials supply, trucking, and maintenance. 

Canyon Fuel Company, LLC employs 220 people at the Skyline Mine. These employees reside 
in the following Counties by percent: 

Sanpete County 51.36% 
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Carbon County 31.36% 
Utah County 12.73% 
Emery County 3.18% 
Salt Lake County 0.91 % 
Sevier County 0.45% 

In 1999 approximately 26.5 million tons of coal were produced from Utah coal mines. Mining 
from Federal coal leases on the Wasatch Plateau Coal field within the Manti-La Sal National 
Forest totaled approximately 21.7 million tons. This accounts for approximately 82 percent of 
the State's total production. In 1999 1,843 people were employed at Utah coal mines. The Utah 
Office of Energy and Resource Planning projected direct employment in the year 2000 at 1,748. 
The Skyline Mine accounts for approximately 12 percent of the total direct employment of Utah 
coal mines. These figures do not account for employment by Utah coal mine support services 
such as supply, repair/maintenance, and trucking . 

. Coal mining and related support services are the largest employers and the largest industry in 
Carbon and Emery Counties. Coal mining is of less economic importance in the other counties 
but still provides important jobs and employment opportunities. 

At a mine-mouth value (does not include shipping) of approximately $17.00 per ton, the value of 
the estimated 36 million tons of recoverable reserves in the project area would be $612 million. 
At a mining rate of approximately 4 million tons per year, the annual value of the coal produced 
is $68 million. 

Under current State and Federal laws, 50 percent of the mining royalties go to the Federal 
government. The other 50 percent goes into the State Mineral Lease Account and is allocated to 
State agencies. 

Royalties, energy production, employment, and taxes related to development of Federal coal 
reserves benefit the Federal, State, and local economies. 

Royalties paid to the private coal estate owners on adjacent lands would be subject to 
negotiations between the coal owners and the mine operator. The amount paid to surface land 
owners for remediation of potential effects to surface resources is also subject to negotiations 
between the surface estate owners and the coal operator. Compensation for damages to surface 
resources and structures is required under Utah State law. It is not possible to estimate the 
amounts at this time. The coal mined from the non-Federal lands would also contribute to the 
life of the mine and associated benefits of extended employment. The coal would be made 
available for energy production and royalties would be considered taxable income, further 
benefiting the Federal, State, and local economies. 

Total direct coal mine employment has been on a downward trend since 1997, decreasing from 
2,091 to 1,843 in 1999 (Utah Office of Energy & Resource Planning, July 2000). Two local 
mines closed during 2000 and 2001 and 4 additional mines are projected to close by 2003. It is 
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also possible that one new mine could open and for an existing mine to reopen. Approximately 
300 direct mining jobs and an unknown number of mine support jobs could be lost. This is 
having a significant economic impact to the Carbon and Emery County areas and to a lesser 
degree to Sanpete, Utah, Salt Lake, and Sevier Counties. 

Due to the mine closures discussed above, Utah coal production and royalties received are on a 
downward trend and will decrease markedly over the next 5 years, decreasing revenue to the 
Federal, State, and local governments. 
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4.0 EFFECTS OF IMPLEMENTATION 

This chapter presents a description of the effects of implementing the No Action, Proposed 
Action, and other identified alternatives on the current human and natural environment likely to 
be affected. The effects are discussed by issue under functional areas or resource categories for 
each alternative as compared to current conditions. The subheadings are the same as those 
presented for the affected environment in Chapters 2 and 3. Direct, indirect, and cumulative 
effects are included. 

The issues are evaluated by the evaluation criteria identified in the individual issue statements 
found in Chapter 2. 

4.1 EFFECTS OF IMPLEMENTATION 

The effects of mining would involve surface disturbance related to the construction and 
operation of exploration drill holes, two ventilation holes, the associated access roads, and 
surface subsidence caused by extraction of the underground coal seams. If leased, the life of the 

. Skyline Mine would be increased by as much as 12 years, extending the direct effects of the 
existing mining operation by approximately the same length of time. 

4.1.1 Mining/Coal Reserves 

Under each alternative a different amount ofthe in-place mineable coal could be recovered by 
underground mining. The amount of coal that could actually be mined is called "recoverable 
coal", measured in million tons. The amount of recoverable coal is dependant on the mine 
layout, type of mining conducted, and local geology/structure. Faults are known to occur within 
the project area but it is not known if there is sufficient offset to prevent mining through them. 
For the purposes of this analysis, it is assumed that they would not inhibit mining. The 
differences in coal recoverability for the action alternatives discussed below are therefore caused 
by differences in the mine layout/method needed to prevent subsidence of specific surface 
resources. 

4.1.1.1 Alternative A (No Action) 

Under this alternative the Flat Canyon Tract would not be leased, therefore no coal would be 
recovered from the delineated tract area or the private lands with non-Federal coal reserves 
directly along the western and southern boundaries of the tract. If the tract were not leased, 
access to these reserves would not be provided. Even if an underground right-of-way were 
granted through the tract area solely for the purpose of accessing the private reserves, it would 
probably not be economical to drive access tunnels or mains through the tract (a distance of 
approximately one mile) to mine the small amount of recoverable private coal reserves by the 
room-and':'pillar method. It could be possible to mine the private lands in the project area, but 
this would be a relatively small amount of coal. 
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Without the addition of the Flat Canyon Tract, Canyon Fuel projects closure of the mine around 
the year 2003. If other available reserves in Federal Coal Lease (U-67939) that lie along the 
northern boundary of the existing permit area are mined, the mine life could be extended 6 to 8 
years. It could however take 2 to 3 years to develop underground access to this lease from the 
existing permit area for mining. 

Cumulative Effects 

If the Tract is not leased and mined, mining would not occur on the adjacent private lands. In 
addition, it is possible that Canyon Fuel would close the mine in 2003. It is also possible that 
coal reserves in Federal Coal Lease U-67939 would be mined, extending the mine life an 
additional 6-8 years. 

Irreversiblellrretrievable Commitment of Resources 

. The recoverable coal reserves in the Flat Canyon Tract and adjacent private lands could be 
irreversibly and irretrievably lost. 

Short-Term Use vs. Long-Term Productivity 

If the recoverable coal reserves in the project area are not mined in conjunction with the Skyline 
Mine as proposed, the long-term coal productivity related to the estimated additional years of 
mine production discussed under Alternatives Band C would not occur. 

4.1.1.2 Alternatives Band B' 

Under these alternatives underground mining would occur to maximize coal recovery and mining 
efficiency without specific measures for the protection of surface resources from the effects of 
subsidence. The project area would be accessed from the Skyline Mine Permit Area by driving 
full-support (no subsidence) mains westward under Upper Huntington Creek (near perpendicular 
crossing) and then southward paralleling Upper Huntington Creek under west flank of the 
drainage. Figures 1.2,4.1, and 4.2 show the general locations of the mains. The mains would 
provide access for setting up development workings in preparation of longwall and room-and
pillar recovery areas (See Section 1.8 Reasonably Foreseeable Development Scenario). The 
majority of the coal would be mined by the longwall method with some fringe areas being mined 
by room-and-pillar recovery methods. Mining could take place in two overlapping seams in the 
majority lof the tract, but there are some areas where only one of the seams could be mined. The 
Lower O'Connor Seam (upper seam) would be mined first. The Flat Canyon Seam (lower seam) 
would be mined after the upper seam is mostly mined out. Figure 4.1 (Upper Seam Mining 
Scenario, Alternative B) shows the probable longwall and room-and-pillar mining areas in the 
Lower O'Connor Seam. Figure 4.2 (Lower Seam Mining Scenario, Alternative B) show 
probable longwall and room-and-pillar mining areas in the underlying Flat Canyon Seam. 
Longwall panels would most likely be oriented in a general east-west direction, but could 
possibly be oriented in a north-south direction. The recoverable coal reserves are estimated to be 
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approximately 36 million tons. It is estimated that the life of the Skyline Mine could be 
increased by 9 to 12 years at a production rate of 3 to 4 million tons per year. 

Cumulative Effects 

Production of coal from the project area is estimated at 36 million tons. 

Irreversible/Irretrievable Commitment of Resources 

The energy fuels and materials expended in the mine process would be irreversibly and 
irretrievably consumed. Since coal is a nonrenewable resource, the coal reserves mined and 
consumed would represent an irreversible commitment of this resource. Coal left in place for 
roof support and safety reasons would be irreversibly lost under the current capabilities of 
mining. BLM estimates that 50% of the estimated 72 million tons in-place mineable coal could 
be recovered. This is based on a conservative estimate of the capabilities of longwall mining 

. with current technology. This means that 36 million tons could be mined and an equal amount 
would be unmined and lost to future production, under current technology. 

Short-Term Use vs. Long-Term Productivity 

Long-term productivity of available coal resources would be 9 to 12 years for the Flat Canyon 
Tract project area. 

4.1.1.3 Alternative C 

Under this alternative, the mine plan presented under Alternative B would be modified to prevent 
subsidence of specific surface resources. The perennial drainages, Boulger Dam, Flat Canyon 
Campground, and SR-264, would be protected from subsidence using a 23 to 30 degree angle-of
draw to determine the protection areas. Generally, this would separate the project area into three 
distinct zones of full-extraction mining. Full-support mains could cross under the perennial 
drainages providing access to the full-extraction blocks. Figure 4.3 shows the mining scenario 
for the upper Lower O'Connor Seam (Upper Mining Scenario, Alternative C). Figure 4.4 shows 
the mining scenario for the lower Flat Canyon Seam (Lower Seam Mining Scenario, Alternative 
C). 

This would reduce the mineable area and recoverable reserves about 50%. The recoverable 
reserves would be reduced to approximately 18 to 20 million tons. The life of the Skyline Mine 
would be extended by 5 to 7 years. 

Cumulative Effects 

The mining of underground coal reserves depends on the geologic, geotechnical, and economic 
factors associated with the extraction of the coal. If extensive acreage is blocked from full
extraction due to surface resource protection, the operating cost associated with the extensive 
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development required to extract each longwall panel could lower overall mine efficiency and 
coal recovery (BLM, 1999). This decreased ratio of coal mined during longwall mining to that 
coal mined for development (LDR-Longwall Development Ratio) could make the overall 
productivity marginal. 

Not allowing full-extraction under surface features considered in these alternatives divides the 
mining blocks into essentially three irregular areas or regions (Figures 4.3 and 4.4). If the 
longwall panels were to be set up perpendicular, or near perpendicular, to the main-entry 
corridor, much of the coal in the smaller areas may not contain enough extractable coal to be 
considered a reserve. The northernmost area is probably too small by itself at the present time 
for longwall extraction. The middle or second block is less than the average panel length in the 
United States of 8,907 feet (Coal Age Magazine, 2001) for viable longwall coal extraction and 
most of the panels would be less than the average panel lengths in Utah mines of6,140 feet 
(Coal Age Magazine, 2001). There could be many tons of coal lost due to the short panel 
lengths. Longer longwall panels that would intersect protected areas to the south cannot be 

. considered because the non-mining areas are too large to consider moving around. The third 
(southern) block could probably be developed through longwall mining. However, if the 
northern and middle blocks are not viable for longwall mining, the distance necessary to access 
this block could be too great for it to be considered a reserve. Other longwall panel orientations 
or additional development from the main corridor needed to access the coal may require 
considerable development for panels and could affect the minability. 

Canyon Fuel has detected several faults in the area through geophysical exploration. Existence 
of these faults has not been confirmed. The panels in the middle block are less than the average 
panel length and any other features, such as faults, could negate the potential minability. This is 
because the longwall panels may be too short to be viable. Because of the complexity of 
operational, economic, and geotechnical issues influencing coal recovery, the smaller irregular, 
nonperpendicular structural conditions and boundaries imposed by not allowing full-extraction, 
in addition to geologic and geotechnical factors, may affect minability of the coal. If the 
company feels that the risk is too high, the coal may not be mined and could be bypassed 

IrreversiblelIrretrievable Commitment of Resources 

The energy fuels and materials expended in the mine process would be irreversibly and 
irretrievably consumed. Since coal is a nonrenewable resource, the coal reserves mined and 
consumed would represent an irreversible commitment of this resource. The total amount of 
coal that could be mined from the project area could be reduced from 36 million tons to 18-20 
tons. This means that an additional 16 to 18 million tons would be left underground as compared 
to Alternative B. 

Short-Term Use vs. Long-Term Productivity 

Long-term productivity of available coal resources would be 5 to 7 years for the Flat Canyon 
Tract project area. 
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4.1.2 Topography/Physiography, Geology (Includes Direct Surface 
Disturbance, Subsidence, and Seismicity) 

This section describes the effects of disturbance for surface facilities, subsidence, and seismicity 
on the geology and topography of the project area. It is separated by subheadings for each of 
these categories. 

4.1.2.1 Alternative A (No Action) 

Disturbance from Surface Facilities 

Under this alternative the lease would not be issued and there would be no surface disturbance 
associated with surface facilities that could cause effects to other resources . 

. Subsidence 

Under this alternative the lease would not be offered or issued and no underground mining would 
occur. There would be no subsidence or related effects. 

Seismicity 

Under this alternative, the lease would not be issued and there would be no mining that would 
cause mining-induced seismic events. The project area would continue to experience seismic 
events from mining currently being conducted in the Skyline Mine permit area to the east. The 
University of Utah earthquake catalog has been used to evaluate the seismic activity in the area, 
with emphasis on mining-induced seismicity. A total of 1,013 events with magnitudes greater 
than 2 (Richter) were recorded within a range of several miles from the Skyline Mine workings. 
The frequency of events is much greater at the lower magnitude levels and decreases as 
magnitude increases. The fifty events with the highest magnitudes have been plotted in the 
cumulative frequency plot against magnitude presented in Figure 4.5. All of the events were 
recorded from 1993 to 1996 when Canyon Fuel was extracting coal from the deeper sections of 
Mine No. 3. 

Events of magnitude 2 or greater can be felt by humans for a distance of 3400 feet from the 
location of location of origin (epicenter). Except for a 3.45 magnitude event that occurred in 
1996, neither the Forest Service nor Canyon Fuel has received inquiries or complaints from the 
public or private landowners regarding these events. It is assumed that, even though these events 
could have been felt by people in the area, they were not noticed or did not cause concern from 
those within the area. 
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4.1.2.2 Alternatives Band B' 

Disturbance from Surface Facilities 

It is estimated that about ten exploration drill holes would be required. The drill pads and 
temporary access roads would be short-term. Construction of the pads and access roads and 
drilling would take place for each hole in _a single summer season, then would be reclaimed the 
same " ~ .r in the fall. It would take approximately 3-5 years to meet revegetation standards. The 
temp -y disturbance for access roads would be about 4.6 acres and about 4.6 acres for the drill 
pads _ total disturbance would be about 9.2 acres. 

Ventilation shafts would not be constructed until underground mining progressed to each 
]0cation and additional ventilation was required for safe operations. The general area proposed 
,or location of these shafts is shown in Figure 4.1. The construction footprint for each 
ventilation shaft would be approximately one acre and about 1,000 feet of access road would be 
required, giving a total of about 2.9 acres. Crossing of Swens Canyon Creek would be required 
using a bridge to prevent disturbance of the stream channel. The roads would be reclaimed after 
one season of use. Most of the pad area would also be reclaimed, leaving just the vent shaft and 
fenced area 6-8 foot high chain link) for the life of the mine. These areas would be disturbed for 
the majority of the mine life and then they would be plugged and reclaimed. 

The total new surface disturbance for the Tract would be about 12 acres with this divided into 
about 5.5 acres for access roads and 6.6 acres for drill pads and ventilation shafts. This 
disturbance is related to predicted surface facilities only and does not include subsidence 
resulting from underground mining. 

The effects to other resources are discussed based on the issues identified in Chapter 2 and the 
evaluation criteria identified for each issue. 

Subsidence 

As underground mining occurs the coal is removed leaving a void. Due to the weight of the 
overlying rock and the resulting downward pressures, the rock immediately above the void is 
rubbleized and caves into the void. The rock strata above the caved and rubbleized zone also 
reacts to the loss of support and the weight of the overlying rock until equilibrium is reached. 
This results in downward and lateral movement of the rock and fracturing in three distinct zones 
above the mine void. If an area of coal removed is sufficient in size to cause the entire column 
of rock above to move downward before equilibrium is reached, subsidence of the ground 
surface will occur. Rock strata failure/subsidence is a complicated process. The amount of 
subsidence and disruption of the ground surface is dependent upon rock strength, discontinuities, 
stress, thickness of the overburden (depth of the coal seam), topography of the ground surface, 
mining method and orientation of mine workings, as well as the area, thickness, and number of 
overlying seams extracted. A detailed description of the subsidence process based on longwall 
mining is included in Appendix D. 
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The amount and location of subsidence and the amount and type of associated surface 
disturbance expected is based on subsidence models that were locally adjusted using subsidence 
monitoring information from the adjacent Skyline Mine Permit area. Since the topography and 
geological conditions in the project area are generally the same and the mining method and 
general configurations of mine workings are similar, the subsidence predictions should be very 
accurate. There could however be variations based on differences between the mine layouts used 
in the Reasonably Foreseeable Development Scenario and actual mining as conducted by a 
future lessee/operator. For this reason, the mine layout used for the analysis presents a 
maximum reasonable subsidence/surface disturbance type scenario for predictions and effects 
analyses. The subsidence predictions were conducted by NorWest Mine Services, Inc. under the 
direction of the Bureau of Land Management and Forest Service. The shallowest overburden 
above the upper seam is 700 feet in Huntington Canyon at the southernmost portion of the 
project area . 

. Maximum subsidence (Smax) of 10 to 13 feet would occur at the center of longwall panels or 
blocks of panels where both mineable seams are extracted. From the edge of the panels, the 
amount of subsidence decreases laterally away from the center of the subsidence profile to a 
point of no subsidence, defining the edge of the profile. The subsided ground surface area 
extends beyond the vertical projection of the underground panel edge location to the ground 
surface, a horizontal distance determined by geological conditions and overburden thickness. 
The angle-of-draw defmed as the angle between the vertical projection of the panel edge to the 
surface and the inclined projection from the panel edge to the point on the surface where 
subsidence decreases to zero. The angle-of-draw, determined from monitoring of subsidence at 
the Skyline Mine to the east, was determined to be approximately 22 degrees. The angle-of
draw is relatively constant over large mining areas with consistent geologic conditions, unless 
disrupted by major faults. This angle was used to predict the subsidence area for the analysis or 
project area. 

Horizontal compression and tension zones occur at the ground surface due to the vertical ground 
movement from subsidence. It is these forces that tend to cause lateral ground movement and 
fractures in addition to the elevation changes. Tension zones form at the ground surface in the 
area between the vertical projection of the panel edges and the flanks of the subsidence troughs 
in the area defmed by the angle-of-draw. This is caused by the subsiding land surface pulling 
away from the adjacent unaffected ground as vertical movement takes place. It is here that 
tension cracks on the ground surface are most common. Compressional forces occur at the 
ground surface in the area at the center of the subsidence troughs where the land is squeezed 
together as it moves downward during subsidence. As mining in individual rectangular longwall 
panels progresses, the subsidence trough develops within days behind advance of the mine face. 
This results in transient (moving) tensional strain that becomes a compression zone after the 
panel is completed. In other words, the surface is temporarily pulled apart as mining progresses 
then is squeezed back together after mining is completed. These forces occur in each panel and 
only become permanent after mining of a panel block, consisting of several parallel panels, is 
completed. The majority of the final subsidence movement occurs rapidly as mining advances 
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then tapers offto smaller amounts of movement that can occur for up to two-years following 
completion of mining. Room-and-pillar recovery mining sections experience subsidence in a 
similar manner but the subsidence can take a longer time to be complete and there can be more 
surface disruption and cracking because of the effect of differential settlement above individual 
pillars. 

Where mains (see Appendix D for a description of mains) are driven for access to the mining 
areas, entry widths and pillars are designed to provide sufficient support of the overlying rock to 
prevent subsidence in the short or long-term (200 years) with a safety factor of 1.74. Even 
though pillar failure over centuries is unlikely, the effects of pillar failure have been analyzed. In 
the unlikely event that pillars fail over time, failure of the pillars would occur over a long time 
span, resulting in very slow, gradual subsidence. Within the outer edge of the mains, only 40% 
of the coal would be mined. The maximum amount of subsidence that could occur over one 
seam is less than 2 feet and less than 5 feet for two overlapping seams. 

Under this alternative, no special lease stipulations would be added to the lease to protect 
sensitive resource areas from subsidence. The lease would be offered by BLM with the standard 
terms and conditions included on Lease Form 3400-1 only. It represents a scenario where the 
mine plan would be developed to maximize recovery of the coal resource. The majority of the 
Tract and project area would be subsided from longwall mining with a high proportion of the 
area subjected to multiple-seam mining. This mining scenario is depicted on Figures 4. 1 (upper 
seam) and 4.2 (lower seam). The related subsidence zones are depicted in Figure 4.6. 

The exact amount of subsidence and disruption of the ground surface at any particular location 
would be dependent on a specific detailed mine plan and extraction sequence. However, the 
degree of subsidence expected from different aspects of the mine layout is discussed below in 
relation to the mining layout features below: 

• panels (above the center of panels); 
• single abutment pillar (above the edge of solid coal pillars); 
• stacked abutment pillars (above the edge of coal pillars aligned in two 

seams); 
• single fire barrier pillar (a fire barrier pillar is in one seam only); 
• stacked fire barrier pillars (fire barrier pillars are aligned in two seams); 
• gate roads (where gate road pillars are left between panels); and 
• longwall face (dynamic effect at center of panels during retreat). 

The manner in which subsidence occurs and the location of pillars left underground defmes the 
range of temporary and permanent subsidence impacts to be expected. Particular zones where 
permanent subsidence might lead to a higher impact are related to areas of higher differential 
subsidence above fire barrier pillars and abutment pillar zones. Where these pillars are stacked 
above each other in multiple seam cases the degree of differential subsidence is much greater. 
The location of fire barriers cannot be reliably predicted without a specific mine plan, but the 
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location of the major abutment zones can be reasonably estimated from the mining scenarios 
evaluated. The variation of subsidence and the relative degree of effect in relation to the Skyline 
subsidence is presented for different mining layout features are discussed below in relative terms 
and shown on Figure 4.6. 

The qualitative descriptors used to define the degree of differential subsidence are defined below 
in relation to typical conditions experienced at Skyline. They should not be regarded as 
quantitative and have been developed based upon relating observations at Skyline to expected 
subsidence from the mine layout. 

Very Low: This generally applies to most of the areas between panels (above gate roads) 
and dynamic subsidence as the longwall face retreats at greater depth. A gentle flexure of 
the strata is expected with no major tension cracking and induced surface gradient 
changes less than about 0.4%. 

Low: This generally applies to some single abutment and fire barrier pillars at greater 
depth and above some gate roads and dynamic subsidence areas at shallower depth. 
Flexure of the strata is expected with a low potential for tension fractures to occur and 
induced surface gradient changes of about 0.4 to 0.8%. 

Moderate: This generally applies to single abutment pillars at shallower depth, single fire 
. barrier pillars at depth and stacked abutment pillars at depth. Generally flexure of the 

strata is expected with a low to moderate potential for some minor tension fractures to 
occur at ridges with low lateral constraint. Induced surface gradient changes of about 0.8 
to 1.5% are expected. 

High: This generally applies to stacked abutment pillars at shallower depths and stacked 
fire barriers at depth. Flexure of the strata has a moderate potential for tension fractures 
to form at ridges or steeper slopes with reduced lateral constraint. Induced surface 
gradient changes of about 1.5 to 2.5% are expected. 

Very High: This only applies to stacked fire barrier pillars at shallow depths~ Major 
flexure of the strata has a high potential to create major zones of tension fractures in areas 
with reduced lateral constraint. Induced surface gradient changes of over 2.5% would be 
expected. 

For the purpose of analysis, a total of nine representative subsidence prediction points have been 
used for the evaluation of impacts to the most sensitive (most vulnerable to effects of 
subsidence) locations of the project area that includes structures, facilities and resources and their 
locations are presented in Figure 4.7. The main resources, structures and facilities that have been 
evaluated for impact from mining induced subsidence are listed below together with their 
description and reference to the numbered prediction points used to characterize the degree of 
subsidence. 
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4-10 

Boulger Dam & Reservoir 

This is an earthen dam and associated reservoir located at the mouth of Boulger Canyon 
near its confluence with Flat Canyon. The reservoir is below and adjoining the Flat 
Canyon Campground and provides recreational amenities. Characterization for this 
structure is covered by Subsidence Point No.6. 

State Highway 264 

This is a paved, all-weather highway passing through the project area following the 
valley floors of the Upper Huntington Creek, Boulger Canyon, and Flat Canyon. 
Characterization of this structure in Flat Canyon is covered by Subsidence Point No.5 
and in Boulger Canyon by Point No.6. Where it runs alongside the west side of the 
Upper Huntington Creek valley floor it is protected from subsidence by restrictions on 
longwall mining below this important drainage. 

Flat Canyon Campground & Facilities 

The Flat Canyon Campground facility consists of camping areas with associated 
freshwater and toilet facilities. Freshwater is provided by a spring collection system 
located on the west side ofBoulger Canyon with the water fed to the campground 
through a buried pipeline and storage tank near the campground. Characterization of 
these facilities is covered by Subsidence Point No.8 for the spring collection system and 
No.5 and No.6 for the Campground. 

Private Cabins & Buildings 

Within the area influenced by mining there are a number of privately owned cabins in 
Flat Canyon and Swens Canyon. Characterization of the four cabins in Flat Canyon is 
covered by Subsidence Point No.5 and the one cabin in Swens Canyon is covered by 
Point No.3. 

Upper Huntington Creek Perennial Drainage 

This drainage system is defined as the perimeter of the Upper Huntington Creek valley 
alluvium. No longwall mining that would subside this area is planned for the Tract area, 
but it is likely that a main development corridor would be required running parallel and 
under the creek at depths from 700 to 1000 feet. 
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Flat Canyon Perennial Drainage 

This drainage system is defined as the perimeter of the Flat Canyon valley alluvium. 
Characterization of this canyon is covered by Subsidence Points No.5 and No.6 .. 

Boulger Canyon Perennial Drainage 

This drainage system is defined as the perimeter of the Boulger Canyon valley alluvium. 
Characterization of this Canyon is covered by Subsidence Points Nos. 1,6, 7, and 8. 

Swens Canyon Perennial Drainage 

This drainage system is defined as the perimeter of the Swens Canyon alluvium. 
Characterization of subsidence in this canyon is addressed by Subsidence Points 3 and 4. 

Little Swens Canyon Perennial Drainage 

This drainage system is defined as the perimeter of the Little Swens Canyon alluvium. 
Characterization of this Canyon is covered by Subsidence Point No.2. 

Cunningham Possible Perennial Drainage 

This drainage system is not projected as perennial within the Tract, but has been 
designated as possibly perennial on adjacent private land. Characterization of this area 
is covered by a single Subsidence Point No.9. 

Table 4.1 displays the number of seams to be mined, overburden thickness, amount of maximum 
subsidence, and relative degree of differential subsidence for each of the above described 
locations. 
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T bl 4 1 P d' d S b 'd a e . . re lete U SI ence an dRI e atIve D egree 0 fEf~ ·c ectm ompanson to Sk Ii .yi ne 
Subsidence Prediction Point 

9 
Parameter 1 2 3 4 5 6 7 8 

Cunn-Boulger Little Swens Swens Flat Boulger Boulger Boulger 
South Swens West East West Dam West Central 

ingha 
m 

Overburden Thickness above Lower Seam (feet) 1850 1600 1700 1100 1500 1200 1750 1500 1600 
Number of Seams Mined 2 I 2 2 I 2 I 2 

Maximum Subsidence (feet) 
Panels 10 5 10 12 4 13 4 13 
Single Fire Barrier Pillar 7 2 6.5 7 2 9 2 8 
Stacked Fire Barrier Pillars 4.5 - 4.5 5.4 2 6 3.5 5.9 
Gate Roads 9.5 4.5 9.5 11.5 3.5 12.5 3.5 12.5 

Maximum Slope Change (%) 
Single Abutment 0.6 0.8 0.6 1.4 0.6 1.2 0.6 1.0 
Stacked Abutment 1.4 - 1.4 3.0 - 2.8 - 2.2 
Single Fire Barrier 0.6 0.7 0.6 1.4 0.6 1.2 0.6 1.0 
Stacked Fire Barrier 1.4 - 1.4 3.0 - 2.8 - 2.2 
Gate Roads 0.2 0.1 0.2 0.4 0.2 0.4 0.1 0.2 
Longwall Face (Dynamic) 0.3 0.4 0.3 0.7 0.3 0.6 0.3 0.5 

Degree of Differential Subsidence (Relative to SI<) line) 
Single Abutment Pillar VL L VL M L M VL L 
Stacked Abutment Pillars M - M H - H - H 
Single Fire Barrier Pillar L M L H M M L M 
Stacked Fire Barrier Pillars H - H VH - VH - H 
Gate Roads VL VL VL L VL L VL VL 
Longwall Face (Dynamic) VL VL VL L VL L VL L 

VL = Very Low, L = Low, M = Moderate, H = High, VH = Very High (relative to expenence at SkyIJne) 

Seismicity 

Subsidence causes ground shaking or seismic events as the rock strata above the extracted coal 
fractures and bends. Prediction of seismic events and the reSUlting ground vibrations at a given 
point from mining activity requires evaluation of the following parameters: 

• Magnitude of the Maximum Credible Event (MCE) that is historically reported as 
local magnitude on the Richter scale. This is based on recording vibrations within a 
frequency range that is important for evaluation of the impact on typical structures. 

• Source location, type, and period of vibrations generated. 

• The mechanism involved in transmitting the vibrations through rock and soil to the 
ground surface, typically defined by an attenuation equation based on the distance 
from the source. 
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• The site-specific reaction of the surficial materials with the bedrock interface and the 
degree to which particular structures respond to ground vibrations. This may involve 
separate evaluation of the different vibration parameters for displacement, velocity, 
and acceleration in three orthogonal planes and their variation with frequency. 

The effects would be the same for both action alternatives, but they would occur for a longer 
period of time under Alternative B so there would be more total events. It is expected that up to 
12 years of mining could occur for Alternative B. They would occur for a shorter period oftime 
(5 to 7 years) with fewer total events for Alternative C because of the decreased recoverability 
associated with protection of resources and structures from subsidence. Since the geologic and 
mining conditions in the project area are generally the same as the conditions in the Skyline 
Mine permit area to the east, the frequency and magnitude of events experienced at Skyline Mine 
would continue as has occurred in the past. 

Evaluation of historic mining induced seismicity at the Skyline Mine has been used to predict the 
. MCE level to be used in calculations. Only 12 events exceeded 3 in magnitude. Of these, only 4 

exceeded 3.2. Only one event in 1996 exceeded 3.4 at a magnitude of3.45 . 

. A magnitude of3.45 was selected for the MCE based on evaluation of the results from 
monitoring. Even though it is highly unlikely that an event of the magnitude would occur again~ 
it is possible therefore this MCE was used for evaluations of potential effects. A source location 
about 500 feet above mine workings was selected to be conservative. A conservative attenuation 
relationship, known as the McGarr Equation, was selected for estimation of ground vibrations 
variation with distance from the MCE. It is known, from monitoring of seismic events and 
ground shaking at the loes Valley Dam, that the McGarr equation projects that more energy 
would reach structures on the Wasatch Plateau than would actually occur. However, no data are 
available at this time to adjust the equation to local conditions. No site-specific data were 
available concerning the effect of vibrational coupling between bedrock, superficial materials 
and structures, consequently it was assumed that there was no magnification. Ground vibrations 
at structures are measured as peak particle velocity (PPV) or peak particle acceleration (pP A). 
Peak particle acceleration is used to determine how much vibration would be experienced at 
structures based on the MCE at distance. Perception of vibrations by humans is generally 
measured as peak particle velocity. 

The issues of importance related to mining-induced seismicity involve potential damages to 
reservoirs and dams and the response by humans to these events. These effects are evaluated in 
the related sections of this chapter. 

The potential for damage to structures is a function of the amount of energy or shaking that 
would occur at the specific location, determined by the magnitude of the seismic event, distance 
between the location of the event and structure, and how much energy is transferred to the 
location through rock (attenuation). 
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Human response to mining induced seismicity has the potential to be noticeable by campers, 
forest visitors, and cabin residents within a range of about 3,400 feet from full-extraction mining 
areas. With a possible frequency of one event that can be distinctly felt every 5 days on average, 
this is not considered to result in adverse impact. It should be possible to minimize any adverse 
impact by adequate warning, education, and the implementation of a suitable public relations 
program. 

The range of seismicity predictions have been summarized in relation to their effects on the dams 
and presented in Table 4.2. 

4.1.2.3 Alternative C 

Disturbance from Surface Facilities 

The effects would be the same as Alternative B. 

Subsidence 

Under this alternative the perennial drainages, Boulger Dam, Flat Canyon Campground, and SR-
264 would be protected from subsidence by using a 23 to 30 degree angle-of-draw. As discussed 
Section 4.1.1, this would separate the mining and subsidence areas into three blocks separated by 
the protection zones for perennial streams. The maximum subsidence would be similar to that 
under Alternative B, at around 13 feet that could occur somewhere in the center area of each of 
the three subsidence blocks. The differential subsidence where maximum tensile strain is 
experienced would be basically the same in magnitude as discussed under Alternative B but the 
area affected would be larger, essentially surrounding each of the three subsidence blocks. 
Figures 4.3, 4.4, and 4.8 display the subsidence blocks and maximum differential areas for this 
alternative. The subsidence points shown on Figure 4.7 and discussed in Table 4.1 would not be 
subsided due to the required protection zones. 

Seismicity 

Subsidence-induced seismicity would be essentially the same as discussed for Alternatives B and 
B', but fewer would occur because of the shorter mine life and there would be no subsidence 
directly below the protection zones. Since the subsidence protection zones are relatively small 
relative to the distances of concern regarding attenuation of the seismic wave energy, the 
differences would be negligible. 

4.1.3 Facilities 

4.1.3.1 Alternative A (No Action) 

No mining would occur within the project area, but the mains in the existing permit area under or 
adjacent to Huntington Creek could still be driven to access existing lease areas. It is unlikely 
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that the mains would cause subsidence of State Route 264 or the gas pipeline buried beneath the 
highway. If subsidence did occur, it would occur very slowly over hundreds of years. It is 
remotely possible that minor repairs of the highway would be required at isolated locations. The 
pipeline is no longer in service and is not likely to be reactivated. It could, however, be used as a 
water pipeline to discharge water from the underground mine workings to Electric Lake if this is 
approved at some time in the future. Because of the low potential of subsidence and the slow 
rate that it might occur, damage to the pipeline is not a concern, especially considering the 
relatively short mine life as compared to centuries for subsidence. 

Since no subsidence would occur within the project area, no mining-induced seismic events 
would be triggered in the project area. The project area could, however, experience seismic
induced seismic events from mining in the existing Skyline Mine Permit Area to the east. Some 
of the larger seismic events could be perceived by humans in the project area but because of the 
distances involved, it is not likely that there would be any damage to structures . 

. 4.1.3.2 Alternatives Band B' 

Potential Subsidence/Seismicity Effects to Boulger Dam & Reservoir 

The results for subsidence Prediction Point 6 indicate that cumulative vertical subsidence of up 
to about 13 feet could be expected from mining two seams below the dam. The dam is estimated 
to be marginally stable and would not withstand major subsidence without failure. Due to the 
sensitivity of this structure, it is prudent to assume that stacked abutment or fire barrier pillars 
would not be located within the angle of draw from the dam, as they would result in High to 
Very High differential subsidence. Hence, the degree of differential subsidence is expected to 
vary from Low to Moderate and there is reasonable expectation that the dam could fail. The rate 
and extent of failure would depend upon the degree of differential subsidence imposed on the 
structure and whether or not the reservoir is drained. Since there is potential for the dam to fail, 
mitigative measures would be required of the lessee/operator under Alternative B' based on 
SCLSs #7, #9, and #13 prior to andlor during mining. 

The main options for mitigation are listed below: 

• Drain the reservoir prior to subsidence and repair/replace the dam afterwards. 
This would logically include replacing the dam to current requirements for 
construction and operations and dredging of the reservoir. This is estimated to 
cost about $390,000. 

• Make any necessary upgrades to the dam as determined by a detailed 
subsidence/stability analysis for protection of the facility. Options might include 
reinforcing the structure by adding a buttress to the downstream face with the 
reservoir drawn down for short periods of active subsidence. This is estimated to 
cost about $150,000. This option would only be acceptable if the lessee/operator 
could demonstrate that the dam could withstand planned subsidence and 
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seismicity without sustaining damage. Close monitoring of the dam would be 
required at additional cost to the lessee/operator. 

The public safety risks will need to be addressed and other mitigative measures taken to limit the 
potential safety hazards if the dam were to fail. Under Alternative B', the dam would be taken 
out of service for the life of operations or potentially reconstructed or reinforced to prevent 
downstream hazards. This is a relatively small dam, with a limited ability to damage 
infrastructure or injure personnel downstream should it fail. With the ability to carry out full or 
partial draining of the dam and minimize downstream damage, it is likely that acceptable 
mitigation safety measures can be identified. 

A Parametric Stability Analysis was carried out on the dam by NorWest Mine Services, Inc. 
(Appendix F, Technical Report on Geology, Mining, Subsidence, and Seismicity, October 19, 
2000 maintained in the FS project file) . The analysis indicates that the dam could withstand a 
seismic event with an equivalent horizontal ground acceleration of up to 0.1 g. Any acceleration 

. greater than this could induce failure of the downstream slope and a potential breach. A review 
of historical events included in the United States Geologic Survey and University of Utah 
databases, confirms that to date the structure has probably not experienced any seismic events, 
either natural or mining-induced, with an equivalent ground acceleration greater than about 
0.08g. Based on an MCE of3.3 or 3.45 the McGarr equation indicates that the dam could 
withstand this event at a distance of over 5,500 feet but not closer. Therefore, under this 
alternative the dam could experience damage from mining-induced seismicity and potentially 
breach. It is known that the McGarr equation overestimates that attenuation of seismic energy 
for sedimentary strata found in the project area. It is anticipated that current monitoring in the 
Trail Mountain area intended to refine the McGarr equation for areas in the Wasatch Plateau will 
result in lower transmission of energy over distance relative to Table 4.2. 

Under Alternative B' the mitigations described above would occur due to potential damage to the 
dam from seismicity. 

The variation of peak particle acceleration with distance from events of magnitude 3.33 and a 
deeper event of3.45 are presented in Table 4.2 and shown on Figure 4.9. 

Table 4.2. Attenuation of Mining Induced Seismic Vibration with Distance for Magnitude 3.33 and 
3.45 Events (after McGarr, 1981) 

Horizontal Distance from a 3.33 Horizontal Distance from a 3.45 Peak Particle 
Magnitude Event at Shallow Depth Magnitude Event at 3000 ft Depth Acceleration 

of 500 ft. (Ft) (g) 
(Ft) 

1,000 - 0.4 

1,600 - 0.3 

2,600 0 0.2 

5,500 5,500 0.1 

6,900 7,200 0.08 
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It is estimated that the dam and reservoir would be out of service for up to 12 years if the dam is 
taken out of service or if it is damaged, considering two seams of mining and the length of time 
that mining-induced seismic events could occur. 

Potential Subsidence/Seismicity Effects to State Highway 264 

The section of the highway that passes alongside Upper Huntington Creek is protected by the 
requirement for protection of this perennial drainage. The results for Subsidence Prediction 
Points 5 and 6 in Flat and Boulger Canyons indicate that cumulative vertical subsidence from 
about 5 ft. in the west up to about 13 feet in the central and eastern section could be expected. 
The degree of differential subsidence is expected to range from Very Low to Moderate over the 
majority of the length of the road, with the possibility that it will be High at the east end where 
stacked barrier pillars will be located (NorWest, 2000). 

Skyline has undermined SR 264 in the past without major problems. The road follows the valley 
floor with thick surficial soils, predominantly of glacial origin, and lateral constraint. The effect 
of subsidence is expected to result in flexure of the surface with induced gradient changes up to 
3% for the majority of the area and some minor surficial cracking at the east end. Damage to 
drainage ditches and culverts could also occur. 

Under Alternative B' (SCLS #13) and possible under Alternative B (conditions for permit 
approval) close monitoring of the highway during active subsidence and repairs would be 
required. Resurfacing of the road at the east end with re-grading of drainage ditches and the 
possibi'lity of replacement of one culvert may be required. The total costs to the lessee/operator 
for this work are estimated to be in the order of$52,000 (NorWest, 2000). Additional costs 
would be incurred for monitoring. 

No major safety concerns are anticipated based on the experience of the Skyline Mine, although 
safety is an important issue so warning signs and regular inspections of the road surface would 
be required during the periods of active subsidence and immediate repair of hazards would be 
required. 

It is not anticipated that mining-induced seismicity would affect the highway or public safety. 

Potential Subsidence/Seismicity Effects to Mainline #41 and Mainline #104 Gas Transmission 
Pipelines 

A decommissioned segment of the gas transmission pipeline runs along the Upper Huntington 
Creek valley floor alongside State Highway SR 264. This structure will be protected due to the 
pillars left in the Main Development Corridor to protect this perennial drainage. In addition, the 
pipeline was taken out of service in 2000. Consequently, no subsidence is expected for this 
structure. 
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That portion of Mainline #41 that is currently in service, including the new Mainline #104 
constructed in 2001, lies within the Skyline Mine Permit area along Trough Springs Ridge and 
Granger Ridge more than a mile to the east of the project area. In addition, an additional refined 
fuels pipeline could be constructed in the same corridor no earlier than the 2002 field season. 
Considering this distance, subsidence and mining induced seismicity have no potential to 
damage to the pipelines. The current approved Mining and Reclamation Plan for the Skyline 
Mine provides for protection of the pipelines from subsidence. Extensive areas of the current 
pipeline corridor were mined and subsided while the temporary reroute under SR 264 was in 
service. Subsidence has stabilized under the ridge top segments (Skyline Mine Annual 
Subsidence Monitoring Reports). Other segments are protected by full-support mining zones 
where subsidence will not occur. Even with the close proximity of past and current mining, no 
damage to the pipelines has occurred or is anticipated from either subsidence or mining-induced 
seismicity. The magnitudes of past and anticipated mining-induced mining events are not great 

. enough to cause damage to the gas pipelines, as demonstrated by past mining in the area. 

No effects of mining-induced seismicity are anticipated. 

Potential Subsidence/Seismicity Effects to Flat Canyon Campground & Facilities 

The results for subsidence prediction points 5 and 6 show that from 5 to 13 feet of subsidence 
may be observed at the main facilities and up to 13 feet may be observed at the spring collection . 
system. The degree of differential subsidence is likely to range from Very Low to Moderate. 

Damage to the restroom structure may be observed with cosmetic damage to the structure 
expected. It is also possible that damage to the toilet vault, septic tank, and drain field could 
occur. There is a minor potential for damage to the water supply pipeline, tank, and hydrant 
system. The spring collection system and pipeline have a very low driving head that might be 
eliminated under some subsidence conditions. 

Hazards to campground users would not be high but would still be a major concern during 
periods of active subsidence. It is likely that the campground would be taken out of service for 
two seasons or more coinciding with the periods of active subsidence for each seam of mining 
and continue until damaged facilities are repaired. 

Under Alternative B' the lessee/operator would be required to monitor damages and repair them 
as soon as possible. The total estimated cost of mitigation is in the order of $150,000. 

Minor cosmetic damage could occur to structures from seismicity. The potential is relatively 
low. Under Alternative B' repairs would be required of the lessee/operator. 
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Potential Subsidence/Seismicity Effects to Private Cabins & Buildings 

The results for subsidence prediction points 5 for Flat Canyon and 3 for Swens Canyon indicate 
that subsidence will range from 4 to 10 feet in these areas. The degree of differential subsidence 
in both areas is expected to be from Very Low to Low. 

Subsidence is likely to result in minor distress and cosmetic damage to structures and the rupture 
of underground service connections. Where the cabins in Flat Canyon are located close to the 
limit of single seam mining there is the possibility that they may be exposed to permanent 
subsidence requiring major reconstruction. Occupancy during active subsidence should not be 
permitted. Repairs would probably be required under the Utah Coal Rules. The estimated costs 
for mitigation are estimated to be $360,000 for Flat Canyon and $360,000 for Swens Canyon. 
While there are safety concerns, these can be mitigated to acceptable levels. 

A 3.3 or 3.45 seismic event within 5,500 feet would be perceived by occupants of these 
. buildings. Unanchored items could be knocked over and minor cracking to rigid masonry or 
concrete foundations or chimneys could occur. Less than 1 % of expected events are expected to 
be above 3.0. Reports differ regarding the potential for people to feel events in the range of2.0 
to 3.0 and would be dependant on the distance from the epicenter or origin location of the event. 

Potential Subsidence/Seismicity Effects to Electric Lake Dam 

No mining will take place within 2 miles of this structure, consequently no subsidence could 
occur. 

Should the MCE occur at the closest location of mining to the dam, the dam would experience 
less than 0.1g of acceleration. If the largest known mining-induced seismic event (3.8 on Gentry 
Mountain caused by room-and-pillar mining in 1981) were to occur at the closest point, the dam 
would experience less than O.lg. There are no anticipated effects to Electric Lake Dam. 

Potential Subsidence/Seismicity Effects to Hunt Reservoir Dam 

No mining would take place within approximately 0.5 mile of this structure, consequently no 
subsidence could occur. 

The nearest mining could occur at a distance of approximately 0.5 mile or 2,600 feet. Mining
induced seismicity could cause damage and breach of this structure if the MCE of3.33 or 3.45 
would occur within 5,500 feet. Since there is potential for the dam to fail, the lessee/operator 
would be required under Alternatives B and B' to work with the landowners and develop 
mitigative measures prior to and/or during mining. 
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The main options for mitigation are listed below: 

• Drain the reservoir prior to subsidence and repair/replace the dam afterwards. 
This would logically include replacing the dam to current requirements for 
construction and operations and dredging of the reservoir in cooperation with the 
landowner and State of Utah. This is estimated to cost about $390,000, including 
about 2-3 years of lost use. 

The public safety risks will need to be addressed and other mitigative measures taken to limit the 
potential safety hazards if the dam were to fail. This is a relatively small dam, with a limited 
ability to damage infrastructure or injure personnel downstream should it fail. With the ability to 
carry out full or partial draining of the dam and minimize downstream damage, it is likely that 
acceptable mitigation safety measures can be identified. 

Cumulative Effects 

The project area is developed considering the density and number of roads, highways, reservoirs, 
campgrounds, and privately owned camps and cabins/structures. The effects to existing 
structures/facilities are discussed in the previous section. Due to projected increased recreation 
use for the area, the Forest Service has plans to further develop the Boulger Reservoir area by 
reclaiming recreation disturbances directly adjacent to the reservoir and developing additional 
camp locations with gravel surfacing adjacent to the parking area. In addition, some minor 
expansion of the Flat Canyon Campground may be needed to accommodate use projections. 
Past, Present, and Reasonably Foreseeable Future Actions are displayed in Appendix A. These 
improvements would probably be delayed until an opportune time relative to the mining, 
subsidence, and repairs needed to repair any damages. Reconstruction of Boulger Dam and 
dredging of the reservoir area following mining would probably result in a more stable dam 
constructed to current safety requirements. 

It is likely that private landowners in the area would improve their existing facilities and 
construct new ones. It is also reasonably foreseeable that new roads on the private lands would 
be needed to access these facilities. The private landowners should work with the mining 
company to construct these facilities to avoid subsidence damage. 

The anticipated mining could delay new developments in the project area for as much as 12 years 
because development during the active subsidence periods would be subjected to potential 
damages as discussed in previous sections. Human use of the area will probably continue to 
increase but the projected increased use of developments could be delayed up to 12 years until 
mining is completed and subsidence is substantially complete. 

Lost use of the structures/facilities and delayed development could displace use to other 
facilities. It is projected that use of Benches Reservoir, Electric Lake, and Gooseberry 
Campground would increase because people would use these facilities instead of the closed 
facilities. This could require additional maintenance of these facilities due to the increased use. 
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Irreversible/Irretrievable Commitment of Resources 

Any lost use of structures and facilities due to mining-caused damages would be irretrievable but 
not irreversible. Thestructures can be repaired and replaced. 

Short-Term Use vs. Long Term Productivity 

If new developments were delayed due to mining, the associated human activity and disturbance 
to natural resources would also be delayed. The decreased rate of development would decrease 
the rate that productivity of natural resources in the area would be affected until mining and 
subsidence are complete. 

4.1.3.3 Alternative C 

. Underground mining would be restricted to methods that would not cause subsidence and/or to 
areas where subsidence would not occur at perennial streams or structures such as dams, 
pipelines, highways, and campgrounds, specifically discussed under Alternative B. However, 
subsidence of cabins and structures on non-federal lands with non-federal coal could occur, if 
allowed by the surface and mineral estate owners. The mining scenario is depicted on Figures 
4.6 (upper seam) and 4.7 (lower seam). 

Subsidence would occur only in the areas between perennial drainages as depicted on Figure 4.8. 
The drainages, paved highways, campground, and Boulger Reservoir would be protected by 
preventing full-extraction mining within the area determined by projecting a line from the edge 
of the channel alluvium in the drainage downward to the coal seam using the angle-of-draw. 
This would split the mining area into major northern and southern blocks of recoverable coal in 
both mineable seams and a third smaller northernmost block of coal that could be mined only in 
the lower seam. Figure 4.8 depicts the relative differential subsidence and degree of effect for 
this mining scenario. . 

Two private cabins on the south side of Flat Canyon lie within the subsidence protection zone for 
Flat Canyon Creek. However, two private cabins on the north side of Flat Canyon and one 
private cabin in Swens Canyon could be subjected to subsidence. They would be subsided as 
described in Alternatives Band B' and shown on Table 4.1. The cabins north of Flat Canyon is 
located in a single seam abutment zone and the cabin in Swens Canyon is located in a double 
abutment zone. 

The structures would be protected by preventing full-extraction mining in an area defmed by 
projecting a 23-degree angle-of-draw from the structure down to the coal seam. No full
extraction mining would be allowed within the resulting protection zone. Where the structures 
lie within a protection zone for perennial drainages, the structures would already be protected. 
The cabins on the south side of Flat Canyon and the cabin in Swens Canyon would be affected as 
described under Alternative B. 
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Even though some of the structures would be protected from subsidence, full-extraction mining 
would occur within distances where the structures would be sUbjected to mining-induced 
seismicity. The effects would be the same as described in Alternative B'. 

Cumulative Effects 

The project area is heavily developed considering the density and number of roads, highways, 
reservoirs, campgrounds, and privately owned camps and cabins/structures. The effects to 
existing structures/facilities are discussed in the previous section. Due to projected increased 
recreation use for the area, the Forest Service has plans to further develop the Boulger Reservoir 
area by reclaiming recreation disturbances directly adjacent to the reservoir and developing 
additional camp locations with gravel surfacing adjacent to the parking area. In addition, some 
minor expansion of the Flat Canyon Campground may be needed to accommodate use 
projections. Past, Present, andReasonably Foreseeable Future Actions are displayed in 
Appendix A. These improvements would occur unimpeded by mining and subsidence. 

It is likely that private landowners in the area would improve their existing facilities and 
construct new ones. It is also reasonably foreseeable that new roads on the private lands would 
be needed to access these facilities. For the structures in Flat Canyon, development would 
probably continue as projected. Any new construction in the Swens Canyon area could be 
delayed because subsidence could affect them. Most likely, the private landowners would work 
with the mining company to delay construction/improvement of facilities at a later time to avoid 
subsidence damage. 

The projected rates of new development would continue unaffected by mining, with the possible 
exception of the private lands in Swens Canyon since this are would not be specifically protected 
from subsidence. . 

IrreversiblelIrretrievable Commitment of Resources 

Any lost use of structures and facilities due to mining-caused damages would be irretrievable but 
not irreversible. The structures can be repaired and replaced. 

Short-Term Use vs. Long Term Productivity 

If new developments in Swens Canyon were delayed due to mining, the associated human 
activity and disturbance to natural resources would also be delayed. The decreased rate of 
development would decrease the rate that productivity of natural resources in the area would be 
affected until mining and subsidence are complete. 

4-22 FLAT CANYON COAL LEASE TRACT FElS 



4.0 EFFECTS OF IMPLEMENTATION 

4.1.4 Surface Water 

This section discusses the effects to surface water from surface developments, underground 
mining, subsidence, and mine water discharge. Since there are multiple complex issues 
discussed in this section, the issues are specifically listed as subheadings identified as an issue 
(Issue.) followed by the issue statement presented in bold italic print. Only the specific issues 
appropriate for each alternative are listed. This is a departure in the format for other sections in 
this chapter. 

4.1.4.1 Alternative A (No Action) 

The lease would not be issued and no mining would occur within the project area. There would 
be no new effects from mining-induced subsidence, seismicity, or mine water discharge 

The effects discussed below would occur regardless of the pending decision regarding leasing of 
. the Flat Canyon Tract. The effects discussed below are presented here to provide a thorough 
understanding of the recent events at the Skyline Mine and associated effects to surface water 
that have occurred since analysis of the Flat Canyon Tract started approximately two years ago 
and since the DEIS was released for public review. 

The effects of mining in the Skyline Mine Permit Area would continue for several years. The 
discharge of mine water to Eccles Creek from the Skyline Mine portals has steadily increased 
from less than 1,000 gpm prior to January 2001 and could continue to increase. The effects 
relative to this issue are discussed in this section. The other issues regarding water resources are 
not specifically listed and discussed in this section because the Flat Canyon Tract would not be 
leased and no associated mining-induced changes would occur. 

Issue. Prolonged and increased discharge of mine water into Eccles Creek could change 
water quality in Eccles Creek, other downstream drainages, and Scofield Reservoir. 

The Skyline Mine currently discharges mine water into Eccles Creek just below the Forest 
boundary under a Utah Point Discharge Elimination System Permit (upDES 001). Currently, 
Skyline Mine is permitted to discharge 7.1 tons per day of dissolved solids. Discharge increased 
from approximately 1,000 gpmprior to January 2001 to the current discharge rate (November 
2001) of between approximately 10,000 gpm and 15,000 gpm. Canyon Fuel anticipates that total 
discharge of mine water could stabilize at around 15,000 gpm. Reference Chapter 3, Section 
3.1.5 for a detailed description. 

Mine water discharge has affected stream morphology in Eccles Creek and Mud Creek since the 
mine started operations in 1979. The water quality in the creeks and in Scofield Reservoir has 
been affected by the introduction of mine water discharge. 

As of September 2001, Canyon Fuel is also discharging ground water from two wells in James 
Canyon in an effort to decrease ground water flow to the mine. The water is being pumped from 
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a fracture system in the Star Point Sandstone prior to it entering the mine workings. The ground 
water is currently being discharged to Electric Lake from the James Canyon wells at a rate of 
approximately 2,000 to 4,000 gpm. Discharge at this location could continue through 2003. 

Chemical Water Quality 

With the exceptions discussed below, the parameters monitored by Canyon Fuel at the discharge 
in Eccles Creek have generally met the water quality standards established for the designated 
beneficial uses. Prior to the recent increases in discharge, concentrations of total boron, cyanide, 
dissolved lead, total phosphorous, and TDS have on at least one occasion exceeded the 
concentration limits specified by one or more of the standards. Concentrations of cyanide from 
CS-12 on one occasion exceeded the standard for aquatic wildlife. On each of the other 12 
monitoring events, no cyanide was detected. During the single cyanide-monitoring event from 
the UPDES outfall, the concentration of cyanide also slightly exceeded the standard. The 
concentration of total mercury also exceeded the standards during the single time it was sampled 
at the UPDES outfall. Concentrations of phenol, an organic compound, have exceeded the 
standards for recreation and aquatic wildlife on a few occasions at both CS-12 and CS-14, while 
on all other occasions, no phenol was detected in the discharge water. When detected in mine 
water discharge, phenol was also detected at similar concentrations in Eccles Creek above the 
mine water discharge points. The causes of the occasional elevated phenol concentrations in 
Eccles Creek and mine discharge water are not known. It is important to note that CS-12 and 
CS-14 are mixed at the discharge point representing a single discharge (UPDES outfall at 
UPDES 001). The average concentrations for each of the chemical parameters discussed above, 
(with the exception of phenol) are generally suitable for each of the beneficial uses. 

Water discharged from the James Canyon wells is good quality water that generally meets the 
beneficial use standards for Electric Lake. Based on a mixing model prepared by EarthFax 
(2001) the TDS concentration of water entering the reservoir could raise by less than 1 %. The 
other solute parameters show changes ranging from -17 to 56 percent (EarthFax, 2001). None of 
the parameters that could increase are of concern and are included in the less than 1 % increase in 
IDS. Phosphorous, phenols, mercury, cyanide discussed for mine water discharges to Electric 
Lake were not detected in concentrations that would cause concern. 

Scofield Reservoir is listed in the State of Utah's 2000 list of impaired water bodies. The 
parameters of concern are dissolved oxygen and total phosphorus. The total maximum daily 
load allocation (TMDL) established by the Sate and approved by EPA targets a 28% reduction 
in total phosphorus loading. The TMDL is based on load allocations prepared for Clean Lakes 
Studies in 1983 and 1990 plus additional water quality data collected in 1997 and 1998. It is 
predicated on the hydrologic conditions as of 1983; at the time the mine discharge was less than 
500 gpm (DE<LDWQ, 2000; Denton, 1983). The recent change in hydrologic regime would 
require a review, and perhaps, a revision of the TMDL and UPDES permit by the State (DWQ, 
C. Adams, 2001 personal communication). Total phosphorous has occasionally exceeded 
standards at all sites monitored for this parameter, including the site upstream of the mine (CS-4) 
and the UPDES outfall. Based on data available through the coal mine data base maintained by 

4-24 FLAT CANYON COAL LEASE TRACT FElS 



4.0 EFFECTS OF IMPLEMENTATION 

the Utah Division of Oil, Gas, and Minerals, 29 of 49 samples taken at the UPDES outfall 
exceeded the total phosphorus standard of 0.05 mg/l; as did 9 of38 taken at CS-12 (Mine 1), 10 
of 19 taken at CS-14 (Mine 3), and 8 of30 taken at CS-4 upstream of the mine. Recent testing 
of the mine water discharge has shown that phosphorous levels are below detection limits or 
when detected is at approximately the same as water at CS-4 upstream. This is however based 
on relatively short-term and limited tests. 

Due to the current high flows of ground water to the mine workings that is directly pumped to 
the surface discharge point in Eccles Creek, the water quality has improved for almost all 
parameters, including phosphorous. Less water is being pumped to abandoned gob areas of the 
mine where the water tends to decrease in quality due to prolonged exposure to the underground 
mine environment. 

Automated continuous monitoring equipment has recently been installed in the Skyline Mine 
discharge system that ensures that water that is excessively elevated in TDS, ph, turbidity, or oil 

. and grease concentrations would not be discharged. If these parameters exceed a threshold 
determined by the company, water is automatically rerouted to underground storage areas within 
the Skyline Mine. 

Sediment and Stream Morphology 

Below the point of discharge, Eccles Creek has a well defined, gravel and cobble channel with a 
steep gradient, moderate sinuosity, and dense riparian vegetation. Mud Creek from Eccles Creek 
to Scofield Reservoir has a gentle gradient and high sinuosity. The lower portion of Mud Creek 
is entrenched in the valley bottom with little to no floodplain and little riparian vegetation 
stabilizing the stream channel. 

To evaluate possible effects of the increased mine discharge, both the magnitude and duration of 
the increased flow should be compared to unaugmented stream flow patterns. Data from the 
USGS stream gage for Mud Creek (Station 09310700, 8/22/1978-9/30/1998) and Eccles Creek 
(Station 09310600, 10/0111979-9/30/1984) was used to develop flow duration curves. The 
period of record for Eccles Creek is short and includes the usually high runoff of 1983 and 1984. 
Because the derived flow duration curve is somewhat skewed toward higher flows of longer 
duration, the effects of the increased mine discharge may be understated. 

The discharge rates after January 2001 and before August 2001 (approximately 2000 gpm, 4.5 
cfs) had little effect on the average number of days capable of transporting sediment per year. 
For Eccles Creek the change would be from 7 to 9 days; for Mud Creek, from 13 to 14 days. 
However, the current discharge rate of 10,000 gpm (22 cfs) could increase the number of 
sediment-transporting days from 7 to 31 in Eccles Creek and from 13 to 20 in Mud Creek. The 
projected stabilized discharge of 15,000 gpm (33 cfs) could result in an increase from 7 to 182 
days for Eccles Creek and from 13 to 26 days in Mud Creek. 
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Recent assessment of the stability of Eccles Creek after approximately ten weeks of mine 
discharge averaging 22 cfs revealed few obvious changes in channel conditions (EarthFax, 
2001). Based on an analysis of stream gage records, regional predictive equations for peak 
flows, and research about sediment transport, sediment transport should begin at approximately 
35 cfs in Eccles Creek and 85 cfs in Mud Creek (EarthFax, 2001; Whiting, et.a!., 1999). 
Therefore, the flow ranges likely to cause channel adjustment have not yet occurred. 

U sing the classification system and interpretations developed by Rosgen (1996), the stream 
segments downstream of the mine should vary in their response to the current and projected 
increases in mine water discharge as displayed in the following table. 

Table 4.3. Stream Channel Responses to Current and Projected Increases in Mine Water 
Discharge. 

Sensitivity To 
Influence Of Disturbance Stream 
Vegetation In Stream Including Bank 

Stream Segment Type Changes In Flow Erosion Controlling 
Channel Magnitude And Potential 
Stability 

Timin_~ 

Eccles Creek - 0.3 miles 
downstream from Skyline Mine B3a Low Low Moderate 
surface facilities 
Eccles Creek - 0.3 miles 
downstream from the mine to 0.6 B4a Moderate Low Moderate 
miles upstream from Mud Creek 
Eccles Creek - from confluence 
with Mud Creek upstream 0.6 E6b Very high Moderate Very high 
miles 
Mud Creek - from Eccles Creek 

E3b High Moderate Very high 
downstream 0.8 miles 
Mud Creek - from 0.8 miles 
downstream of Eccles Creek to G6c Very high High 'High 
Town of Scofield 

If the current discharge level (l0,000 gpm) is sustained, stream bank collapse and erosion at 
outside bends is likely to occur in the lower portions of Mud Creek during and following spring 
runoff. Meander cutoffs and headcutting may also occur in the very sinuous part of Mud Creek. 
Although the sections of Eccles and Mud Creeks classified as E stream types have a high or very 
high sensitivity to disturbance, that sensitivity may be offset by the stability provided by the 
existing streamside vegetation. Sediment generated by these adjustments would be deposited in 
Scofield Reservoir. 

At the expected, stabilized discharge level (15,000 gpm), Eccles Creek could be subjected to 
flows capable of transporting sediment approximately 50% of the year and perhaps year-long. 
Probable channel adjustments include stream bank erosion, undercutting of valley side-slopes 
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and sloughing, channel widening, and some headcutting. Adjustments in Mud Creek would be 
as described above but likely over a greater portion ofthe stream. Sediment generated in Eccles 
Creek may be temporarily stored behind beaver dams in the upper portions of Mud Creek; that 
generated in Mud Creek would be deposited in Scofield Reservoir. 

Cumulative Effects 

Construction of the Skyline Mine began in 1979. Concurrently SR 264 was constructed by the 
Utah Department of Transportation to provide all-season access to the mine from Utah, Sanpete, 
Carbon, and Emery Counties. Construction of the mine and highway caused morphological 
changes to the channel. The Main Fork and North Fork of Eccles Creek were diverted into 72 
inch culverts and Eccles Canyon was filled to construct the portal facilities area. Surface water 
flow from the disturbed mine area is collected in the portal facilities sediment pond. Treated 
water from the sediment pond and mine water are discharged to Eccles Creek just below the 
Forest boundary. The increased flow to Eccles Creek has affected stream morphology and 

. quality in Eccles Creek, Mud Creek, and Scofield Reservoir as discussed in the previous section. 
Cumulatively the mine and highway have caused changes to stream morphology and 
downstream waters. A major source of sediment introduced to Eccles Creek below the culvert 

. outlet is from traction materials (sand and slag mixed with salt) used on SR 264 by UDOT 
during the winter months to keep the road open. The raw, steep road cut through the mine area 
also contributes sediment. In addition, grazing along the floodplain of Mud Creek has decreased 
riparian vegetation. The stream bank has been substantially altered due to these effects. 

Future actions discussed in Appendix A could increase sediment yields on a temporary basis, but 
Best Management Practices would be used to minimize effects to water flow and quality. 
Additional long-term effects should be negligible and in some cases existing effects can be 
mitigated with improved management practices. 

Irreversible/Irretrievable Commitment or Resources 

The effects described above are irretrievable lasting through the life of the mine and highway. 
Once the mine is closed and reclaimed the stream channel will be reclaimed and mine water 
discharge would cease. Flows and quality would return to near premining conditions but 
changes from the natural, undisturbed conditions are irreversible. 

Short-Term Use vs. Long-Term Productivity 

The mining activity and other uses and the associated benefits would continue for at least another 
2 years and potentially beyond if the mine is extended to the north into the unmined lease area. 
Once the mining stops, mine water discharge would be discontinued, decreasing flow to Scofield 
Reservoir to pre-mine levels 
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4.1.4.2 Alternatives Band B' 

Under Alternatives B and B, the lease would be issued and mining would occur. Under 
Alternative B, the Special Coal Lease Stipulations (SCLS) would not be applied to the lease and 
no specific measures would be taken to protect surface waters from subsidence. Under either 
alternative monitoring sufficient to detect effects to water flow and quality would be required 
under provisions the Federal regulations and Utah Coal Rules. Alternative B' differs only in that 
monitoring could be more comprehensive and detailed sufficient to detect more subtle effects 
under SCLS #7 and mitigations may be required under SCLS #9, #13, and #17. Specific 
monitoring and mitigation plans would be made provisions for permit approval. Monitoring 
would include flow and quality measurements on selected sections of streams and on springs 
selected to be representative of ground water sources. Monitoring sufficient to detect stream 
morphology changes would also be required under Alternative B' (discussed in more detail in 
Section 4.1.7 (Wildlife). 

Issue. Prolonged and increased discharge of mine water into Eccles Creek could change 
water quality in Eccles Creek, other downstream drainages, and Scofield Reservoir. 

If the Flat Canyon Lease is issued, the anticipated discharge rates of 15,000 gpm discussed above 
could be prolonged by 9-12 years and it is anticipated that the total discharge could increase by 
another 7,000 gpm by intercepting additional ground water, for a total of22,000 gpm. On the 
other hand, discharge to Eccles Creek could decrease to an estimated 10,000 gpm if discharge to 
Electric Lake is authorized by the Utah Division of Water Quality under a new UPDES 
discharge permit. 

Canyon Fuel requested that the Utah Department of Environmental Quality, Division of Water 
Quality change the designation of Electric Lake from High Quality Water - Category 1 (no new 
point source discharges allowed) to High Quality Water - Category 2 (new discharge allowed if 
there is no degradation of water quality). This is in anticipation of obtaining the Flat Canyon 
Tract and their proposal to discharge a portion of water entering the mine to Electric Lake. If the 
request were denied, it would be necessary to discharge all water to Eccles Creek for a total of 
22,000 gpm. If reclassification is completed, as requested, and a new UPDES permit is issued 
for discharge to Electric Lake, as much as 12,000 gpm could be discharged to Electric Lake. 
This would leave approximately 10,000 gpm to discharge to Eccles Creek. 

If Canyon Fuel does not obtain a UPDES discharge permit for Electric Lake and all mine water 
is discharged to Eccles Creek, discharge could increase to as much as 22,000 gpm. This could 
cause greater effects to water quantity and quality in Eccles Creek and downstream watercourses. 

Chemical Water Quality 

It is anticipated that the chemical quality of groundwater encountered during mining in the 
project area would be similar to that encountered in the Skyline Mine (NorWest, 2000a). 
However, the quality of the water discharged should improve compared to historic conditions 
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due to the increased quantity of groundwater and changes in Skyline Mine's management of 
water in the mine. These changes include increased pumping capacity, less storage time for 
water pumped to abandoned areas of the mine, and better mixing of groundwater and stored 
water. The concentration ofTDS at CS-14 has decreased from a historic average of 1,104 mg/l 
to the current average of 241 mg/I. 

A flow-weighted linear mixing model was used to estimate the changes in some water quality 
parameters for water discharged to either Eccles Creek or Electric Lake (EarthFax, 2001). The 
following table summarizes the results of this modeling for the two discharge scenarios 
(discharge entirely to Eccles Creek and discharge to both Eccles Creek and Electric Lake). The 
table includes both the historic and current discharges, which are part of Alternative A, for 
comparison purposes. It also includes the historic and current concentrations and the modeled 
historic and current concentrations to display the "goodness" or accuracy of the model in 
predicting values. These estimates assume a continuous mine discharge. It is likely the quantity 
of water discharged will fluctuate; therefore, the quality of water may vary within the range 

. displayed. 

Table 4.4. Eccles Creek - Water Quality Combining Eccles Creek Upstream of Skyline Mine 
and Mine Discharges 

Project area Project area 
contribution 

Parameter Current 
contribution 

with all 
(all values Historic Historic Current (modeled) with portion of 

discharge 
in mg/I) 

(modeled) discharge going 
going to to Electric Lake 

(modeled) Eccles Creek 
(modeled) 

Alkalinity 321 283 264 265 455 472 
Calcium 88 92 55 55 93 92 
Chloride 14 12 6 6 10 II 
Magnesium 35 47 27 27 46 43 
Potassium 6 7 5 5 7 7 
Sodium 52 40 15 15 24 21 
TDS 554 705 333 328 549 513 
TOC 0.7 0.9 0.7 0.4 0.7 1 
TSS 27 9 27 22 40 46 
Sulfate 193 291 49 74 130 149 

The modeled parameters indicate that the water discharged in either scenario would meet the 
State water quality standards. 

In order to receive a new or modify an existing UPDES permit, it must be demonstrated that 
beneficial use standards would not be exceeded in the receiving water. When a UPDES 
discharge permit is issued or modified, the water quality of the proposed discharge water is 
evaluated by the Utah Division of Water Quality (DWQ - Mike Herkimer, personal 
communication,2000). WET testing (testing of effects to selected aquatic species) is performed 
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to ensure that the water is not toxic (either chronic or acute) to aquatic organisms. If harmful 
constituents are identified in the proposed discharge water, then an approved water treatment 
plan must be implemented before any water may be discharged. If constituents are found in the 
water that are regulated under TMDL, such as phosphorus, or which may cause the receiving 
water to not meet the quality standards for the designated beneficial uses, specific discharge 
limits are placed on these constitllents. Routine water quality monitoring of the discharge water 
by the company is required for all parameters requested by the Divisio'n of Water Quality to 
demonstrate compliance with the UPDES permit. 

Sediment and Stream Morphology 

A sustained mine discharge of22,000 (49 cfs) could have significant effects on both Eccles and 
Mud Creeks. A discharge of this magnitude exceeds the flow level at which sediment transport 
is expected to begin in Eccles Creek and could make sediment transport and stream bank erosion 
a year-round event. In Mud Creek it could result in an increase in sediment-transport flows from 
13 to 38 days. All portions of Eccles and Mud Creeks would likely be affected with more 
damage sustained in those segments with high and very high sensitivity to disturbance. Probable 
effects have been described above. 

Peak flows of a given magnitude would occur more frequently if augmented by sustained mine 
discharges. The 5-year "natural" peak for Eccles Creek is estimated to be 107 cfs; this plus 49 
cfs equals the 10-year "natural" peak. Therefore, flood damages may occur more frequently. If a 
portion of the mine discharge is routed to Electric Lake or stored in the mine, augmented flood 
damages may be reduced or avoided. 

Issue. A new mine water discharge point at the north end of Electric Lake would involve 
changing all or some of the discharge from Eccles Creek in the Price River Watershed to 
Upper Huntington Creek in the Huntington Canyon Watershed. This could decrease flow in 
the Price River Watershed and increase flow in the Huntington Canyon Watershed. 

If the proposed lease is issued, current discharge rates could be extended by 9-12 years and the 
amount of discharge could increase for this length of time as discussed below. 

The mine is currently discharging approximately 10,000 gpm (22.3 cubic feet per second or cfs) 
to 15,000 (33.4 cfs) into the Price River Watershed and is anticipated to stabilize at 10,000 gpm. 
Prior to January 2001, Canyon Fuel was discharging less than 1,000 gpm. This is an increase of 
10 to 15 times that amount. The increase of9,000 gpm (anticipated stabilized discharge) is an 
annual increase of nearly 4.7 billion gallons or 14,500 acre-feet to Scofield Reservoir, which is 
approximately 20% of the current capacity of73,600 acre-feet. 

If a UPDES permit is not obtained for discharge to Electric Lake, the discharge to Scofield 
Reservoir could increase to 22,000 gpm (49.0 cfs), an increase of 12,000 gpm (26.7 cfs) over the 
anticipated stabilized discharge of 10,000 gpm. A sustained discharge of 10,000 gpm is 
approximately 16,125 acre-feet per year, which is approximately 22% of the reservoir capacity. 
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The potential increase of 12,000 gpm would be 6.3 billion gallons or 19,350 acre-feet, 
approximately 26% ofthe reservoir capacity. The average water yield for the Price River near 
Helper is 80,570 acre-feet per year. The,potential increase is 24% of this amount. 

If the 12,000 gpm is discharged to Electric Lake, the annual water discharge of 19,350 acre-feet 
represents 54% of the capacity of Electric Lake that is 35,500 acre-feet. The average yield for 
Huntington Creek near Huntington is 59,190 acre-feet per year. The potential discharge is 
approximately 33% of this amount. 

The mine water discharge is not affected by climate, as are surface drainages. However, it is 
unknown how long the discharge might persist or what quantities might be produced. During 
dry years the addition to either reservoir would likely be considered a benefit by water users. 
During extremely wet years, when water is spilling from the reservoirs, the addition of this 
amount of water would be small relative to the 6,200 cfs capacity of the Scofield Reservoir 
spillway or the 2,300 cfs capacity of the Electric Lake spillway. Operators of the dams would 
need to adjust water management accordingly. 

Discharge of water from the mine workings will be discontinued upon mine closure. The portals 
and discharge points are more than 700 feet in elevation above the mine workings. The mine 
workings will most likely flood, but none of this water would reach the ground surface and 
discharge to surface drainages. 

Issue. Changing some or all of the mine water discharge from Eccles Creek to Electric Lake 
could change water quality in the receiving streams/water bodies. 

It is proposed in the Reasonably Foreseeable Development Scenario that mine water might be 
discharged to Electric Lake at a location selected to minimize erosion or sediment disturbance in 
the lake. Mine water discharge at this location could last 9-12 years. This would depend on 
Canyon Fuel's ability to obtain a UPDES discharge permit from the Utah Division of Water 
Quality. Discharge would not continue after mine closure, since the discharge points at the 
ground surface are sufficiently above the flooded mine workings to prevent continued flow to the 
surface. 

Huntington Creek and Electric Lake are protected for secondary contact recreation such as 
boating, wading, or similar uses. These waters are also protected for cold-water species of game 
fish and other cold-water aquatic life, including the necessary aquatic organisms in their food 
chain. The waters are also protected for agricultural uses including irrigation of crops and stock 
watering. Huntington Creek has been designated as protected for domestic purposes with prior 
treatment as required by the Utah Division of Water Quality. 

The chemical quality of Electric Lake could be affected by the proposed discharge. The 
magnitude of this impact is directly related to the volume of mine water discharged into the 
receiving water. 
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Groundwater from the James Canyon wells is currently being discharged into Electric Lake. 
Mining in the Flat Canyon Tract is expected to generate additional mine discharge. The 
following table summarizes the results of modeling for selected parameters (EarthFax, 2001). 
The table includes both the historic and current discharges, which are part of Alternative A, for 
comparison purposes. 

Table 4.5. Electric Lake - Water Quality Combining Inflow from Upper Huntington Creek and 
the James Canyon Wells 

Parameter 
Project area contribution 

(all values Historic Current 
Stabilized with portion of discharge 
(modeled) going to Eccles Creek 

in mgll) 
(modeled) 

Alkalinity 183 199 218 229 
Calcium 53 50 51 50 

. Chloride 7 6 5 5 
Magnesium 10 13 15 16 
Potassium 1 2 2 2 
Sodium 4 4 4 4 
TDS 182 183 192 196 
Sulfate 15 13 11 10 

The modeled parameters indicate that the water discharged would meet State water quality 
standards. 

Based on historic water quality of discharge waters to Eccles Creek, mine water discharge may 
be a source of phosphorus and other pollutants not currently found in the watershed. Phosphorus 
is of particular concern. In natural systems, available phosphorus is a limiting factor in the 
growth of phytoplankton. The human-caused addition of phosphorus to lake systems is widely 
accepted as a principle cause of accelerated eutrophication (Goldman, 1983). At this time there 
is no evidence of accelerated eutrophication in Electric Lake, unlike in Scofield Reservoir. 

Recent limited testing of the mine discharge waters by Canyon Fuel indicates that the quality has 
improved such that parameters of concern such as phosphorous are similar to the receiving 
waters. 

Before any mine water could be discharged into these waters, a UPDES discharge permit would 
be required. In order to receive this permit, it would need to be demonstrated that the quality of 
the receiving waters would not be decreased and the beneficial use standards for these waters 
would not be exceeded. Water quality analyses for the Skyline Mine discharge for parameters 
monitored prior to January 2001 are included in Appendix E. As discussed above, all important 
water quality parameters would be controlled through the UPDES permitting process and are 
regulated by several Utah State regulatory agencies. 
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The temperature of groundwater from the Skyline Mine has averaged between about 11°C and 
16°C (Mayo and Associates, 1994). If this water is discharged directly into Electric Lake during 
the winter months when temperatures of the lake water are near O°C, there would be an alteration 
of the thermal regime of the lake. This may locally result in the melting or thinning of the 
surface ice in the vicinity of the discharge point and affect lake thermodynamics and 
stratification. 

Under Alternative B, no specific measures are likely to be required of the operator to monitor 
and mitigate any effects to the reservoir. Under Alternative B' monitoring and mitigations may 
be required in the mine permit, based on SCLS #7, #13, and #17. 

Issue. Subsidence of perennial streams and Boulger Dam/Reservoir could intercept 
flowing/impounded water and divert it underground, changing the hydrology. 

Direct Effects 

Perennial streamflow could be affected if subsidence-related tension fractures caused diversion 
of surface ~ater into the underlying bedrock. However, this is very unlikely. Based on area 

. geology, IQw-permeability bedrock formations underlie all of the perennial streams in the project 
area. This is the case regardless of the surface geomorphology. For instance, although Boulger 
Canyon is wide with a low stream gradient whereas Swens Canyon is narrow and steep, the 
Blackhawk Formation underlies the unconsolidated sediments in each canyon. Canyon 
geomorpho'logy in the study area is a function of erosional process (fluvial and glacial) not the 
underlying bedrock. 

In order for water to be diverted from the stream channel and surrounding alluvium, the integrity 
of the perching layer(s) would need to be compromised such that downward migration of surface 
waters into deeper unsaturated rock horizons could occur. In the short-term, subsidence fractures 
through the Blackhawk Formation could divert surface or alluvial groundwater. However, 
subsidence fractures in this formation would heal rapidly as the fractures are wetted due to the 
expansion of hydrophilic clays. Thus, if subsidence fractures were to damage the perching layer 
beneath the stream and alluvium, these fractures would likely remain open for only a short period 
of time. In the long-term, the subsidence fractures must be extensive and interconnected to 
convey water from the surface system. It is expected that the integrity of the low-permeability 
bedrock horizons that support both streams and shallow groundwater systems in the project area 
would not be compromised (NorWest, 2000a). For these reasons, the potential for the direct 
interception and translocation of surface waters by subsidence fractures is considered remote. 

The experience of Canyon Fuel performing longwall extraction beneath Burnout Creek 
(NorWest, 2000a) provides support for the idea that obvious detrimental effects to perennial 
streamflow are unlikely if these drainages were undermined. As reported by NorWest (2000a), 
there were no quantifiable effects on baseflow discharge attributable to mining under Burnout 
Creek. The "geologic conditions in the project area (geologic formation, overburden thickness, 
and degree of fracturing and faulting) are sufficiently similar to those at Burnout Canyon (less 
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than 1 mile from the project area) to justify extrapolation of the observed effects of undermining 
Burnout Creek to the project area. Thus, it is probable that no obvious losses of surface water 
would occur if surface water drainages in the project area are undermined. 

Effects to stream morphology caused by subsidence of perennial stream channels are discussed 
in Sections 4.1.6 (Vegetation) and 4.1. 7 (Wildlife). 

Indirect Effects 

There is potential for localized shifting of groundwater discharge locations as a result of mining
related subsidence. This could result from minor alterations in the attitude of bedrock horizons 
(i.e. a change in the groundwater flow direction) or changes to fracture networks that may 
support groundwater discharge. This was observed in only one spring in the Skyline Permit area 
where overburden thickness was less than 200 feet. It is very unlikely that this would occur in 
.the project area where the overburden thickness ranges from 700 to over 2,000 feet. 

Numerous water rights for creeks are held in the project area by both private landowners and 
government agencies. Perceptible or quantifiable impacts to spring flow and creek discharge 
rates, other than increased flow from mine water discharge, are not anticipated. If there are no 
decreased flows in springs and creeks, there should be no impairment of water rights. In the 
event that there is a mining-related flow diminution of an appropriated surface water source, 
Utah Code 40-10-18 requires the mine operator to "promptly replace any state appropriated 
water in existence prior to the application for a surface coal mining and reclamation permit." 
Lease stipulations would also require replacement of other water sources affected by mining. 

Under Alternative B, the mining regulations would require the lessee/operator to replace 
domestic water sources or State Appropriated Waters (Water Rights) that can be demonstrated to 
have been affected by mining. By not applying specific lease stipulations for replacement of 
non-domestic or unappropriated waters, there would not be a specific requirement for 
replacement of waters needed for ecosystems. 

Under Alternative B', SCLS #17 would require replacement of water or appropriate mitigations 
if water that supports ecosystems is affected, as well as State Appropriated Water. 

Cumulative Effects 

The affected area contains numerous developments including Boulger Reservoir, Flat Canyon 
Campground, Camp Shalom, SR 264, several private cabins, roads and trails, and encompasses 
several sheep allotments. Since Euro-American settlement, intense grazing and timber cutting, 
along with the developments described above, have altered vegetation types and densities. Due 
to these changes and loss of soil to erosion, runoffhas increased. Stream morphology has 
changed due to the changed flows and changes in vegetation. Quality has undoubtedly been 
decreased relative to pre-settlement conditions by these changes. As displayed in the table of 
past, present, and reasonably foreseeable future actions in Appendix A, additional development 
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of private lands is anticipated that would most likely result in similar effects. The planned 
improvements to the Boulger Reservoir area should be beneficial to water quality since the 
disturbed areas directly adjacent to the reservoir would be revegetated, traffic would be 
restrained to Forest System Roads, and dispersed campsites would be graveled to decrease 
erosion and sediment production. Improvement of sanitary facilities should decrease the 
potential for degradation of water quality. Potential improvements at Flat Canyon Campground 
would have similar effects. 

Due to Best Management Practices that include sediment control and reclamation/revegetation 
used in construction of the Questar Mainline # 1 04 and the gas wells on Trough Springs Ridge, 
and other projects shown in Appendix A, sediment contributions to the cumulative impact area 
are expected to be short-term and negligible. 

Other future actions discussed in Appendix A could increase sediment yields on a temporary 
basis, but Best Management Practices would be used to minimize effects to water flow and 
quality. Long-term effects should be minimal, and in some cases, existing effects would be 
mitigated with improved management practices. The future activities projected to occur would 
employ sediment control measures during construction, operations, and reclamation. Regarding 
the two wells drilled on Trough Springs Ridge in 2001, Forest requirements for pad design use 
impermeable pits and berms to prevent fluids and precipitation from leaving the disturbed area. 
Operators are also required to prepare spill prevention and recovery plans to mitigate effects. 
Drill holes are cased to prevent escape of drilling and production fluids and are plugged on 
abandonrn~nt to prevent contamination and mixing of ground water aquifers. -

L 

Effects to water quality from surface disturbing activities and subsidence of perennial stream 
channels are discussed in Sections 4.1.6 (Vegetation) and 4.1.7 (Wildlife). 

The cumulative effects in regard to the identified issues for the proposed action associated with 
future activities, other than the proposed leasing/mining, would not be measurable and 
considered negligible relative to those discussed for the proposed project. 

IrreversiblelIrretrievable Commitment of Resources 

The effects described above would be irretrievable during the period of mining. Once the mine 
closes and reclamation is completed the surface water flow and quality could return to near 
premining condition over the long-term. 

Short-Term Use vs. Long-Term Productivity 

The effects of mining would continue for approximately an additional 9-12 years. Once the mine 
is closed and reclamation is completed the surface water flow and quality would return to near 
premining condition. 
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4.1.4.3 Alternative C 

Under this alternative monitoring sufficient to detect effects to water flow and quality would be 
required under provisions the Federal regulations and Utah Coal Rules. Special Coal Lease 
Stipulations (SCLSs) would also be applied. Under the stipulations monitoring could be more 
comprehensive and detailed sufficient to detect more subtle effects under SCLS #7 and 
mitigations may be required under SCLS #9, #13, and #17. Specific monitoring and mitigation 
plans would be made provisions for permit approval. Monitoring would include flow and quality 
measurements on selected sections of streams and on springs selected to be representative of 
ground water sources. Monitoring sufficient to detect stream morphology changes would also be 
required under Alternative B' (discussed in more detail in Section 4.1.7 (Wildlife). 

Issue. Prolonged and increased discharge of mine water into Eccles Creek could change 
water quality in Eccles Creek, other downstream drainages, and Scofield Reservoir. 

The effects would be the same as Alternative Band B'. 

Issue. A new mine water discharge point at the north end of Electric Lake would involve 
changing all or some of the discharge from Eccles Creek in the Price River Watershed to 
Upper Huntington Creek in the Huntington Canyon Watershed. This could decrease flow in 
the Price River Watershed and increase flow in the Huntington Canyon Watershed. 

The effects would be the same as those described for Alternative B', except that discharge of 
mine water would be extended for a shorter period of time 5-7 years. 

Issue. Changing some or all of the mine water discharge from Eccles Creek to Electric Lake 
could change water quality in the receiving streams/water bodies. 

The effects would be the same as those described for Alternative B' but would be extended for a 
shorter time period (5-7 years). 

Issue. Subsidence ofperennial streams and Boulger DamlReservoir could intercept 
flowing/impounded water and divert it underground, changing the hydrology. 

Direct Effects 

There would be no direct effects to perennial streams with the possible exception of the 
Cunningham Drainage. This drainage has steep gradients and the effects would be similar to 
those encountered in Burnout Canyon; negligible effects to overall function of the ecosystem. 

Effects to stream morphology caused by subsidence of perennial stream channels are discussed 
in Sections 4:1.6 (Vegetation) and 4.1. 7 (Wildlife). 
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Indirect Effects 

Creek discharge could be indirectly affected if there were a diminution of discharge from springs 
that contribute to baseflow. As discussed below in the groundwater section, the potential for 
diminution of discharge from shallow groundwater systems is considered negligible. 

If there were a perceptible or quantifiable decrease in streamflow as an indirect result of 
subsidence, SCLS #17 would require that the operator replace, at his expense, any surface water 
identified for protection that may be lost or adversely affected with water from an alternate 
source in sufficient quality and quantity to maintain existing riparian habitat, fishery habitat, 
livestock and wildlife use, or other land uses. 

Effects to stream morphology caused by subsidence of perennial stream channels are discussed 
in Sections 4.1.6 (Vegetation) and 4.1.7 (Wildlife) . 

. Numerous water rights for creeks are held in the project area by both private landowners and 
government agencies. Perceptible or quantifiable impacts to spring flow and creek discharge 
rates, other than increased flow from mine water discharge, are not anticipated. If there are no 
decreased flows in springs and creeks, there should be no impairment of water rights. In the 
event that there is a mining-related flow diminution of an appropriated surface water source, 
Utah Code 40-10-18 requires the mine operator to "promptly replace any state appropriated 
water in existence prior to the application for a surface coal mining and reclamation permit." 
Lease stipulations would also require replacement of other water sources affected by mining. 

Cumulative Effects 

The effects would generally be the same as discussed under Alternative B' except that the 
additional effects of mining would occur for a shorter time. The life expectancy of the min·ing 
operation in the project area under this alternative is 5 to 7 years rather than 9 to 12 years for 
Alternatives Band B'. 

Effects to water quality from surface disturbing activities and subsidence of perennial stream 
channels are discussed in Sections 4.1.6 (Vegetation) and 4.1.7 (Wildlife). · 

Irreversiblellrretrievable Commitment of Resources 

The effects described above would be irretrievable during the period of mining. Once the mine 
closes and reclamation is completed the surface water flow and quality would return to near 
premining condition. 
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Short-Term Use vs. Long-Term Productivity 

The benefits of mining would continue approximately an additional 5 to 7 years. Once the mine 
is closed and reclamation is completed the surface water flow and quality would return to near 
premining condition. 

4.1.5 Ground Water 

This section discusses the effects of underground mining, subsidence, and mine water discharge 
to ground water resources. Since there are multiple complex issues discussed in this section, the 
issues are specifically stated as subheadings identified as an issue (Issue.) followed by the issue 
statement presented in bold italic print. Only the specific issues appropriate for each alternative 
are listed. This is a departure in the format for other sections in this chapter. 

4.1.5.1 Alternative A (No Action) 

There would be no effects to the project area. 

4.1.5.2 Alternatives Band B' 

Issue. Subsidence could change theflow oJsprings and seeps, affecting theflow oJsprings 
and their receiving streams. This could affect agricultural, domestic, and industrial water 
supplies as well as ecosystems. 

The mechanisms whereby mining-related subsidence could affect near-surface groundwater 
systems are, for the most part, analogous to the potential impacts to perennial creeks, described 
in the previous section. As with perennial creeks, the operation of near surface groundwater 
systems is fundamentally dependent on the presence of low-permeability bedrock horizons that 
create perched groundwater conditions. 

The reaction of rock strata above longwall-mined areas is a function of overburden thickness. 
There are four zones of movement above subsided areas. These include the cave zone, fracture 
zone, flexure zone, and soil zone. In the project area the fracture zone is estimated to extend 
above the Lower O'Connor B seam up to 375 feet for single seam extraction and up to 675 feet 
above the Flat Canyon Seam for double seam extraction. The minimum overburden thickness in 
the project area where longwall mining could occur is about 900 feet for the Lower O'Connor B 
seam. Most of the surface is more than 1,200 feet above the Lower O'Connor B seam. Thus, 
both colluviaVshallow bedrock groundwater systems operate entirely with the flexure zone and 
soil zone. 

The expected response in the flexure zone would be movement along existing joints and bedding 
planes, which could open up in zones of tension. Vertical movement along fractures typically 
remains within individual beds and is not vertic,\lly extensive unless massive strong beds are in 
the zone. Weaker rocks in the upper part of the zone may flex without causing failure along 
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joints or tension cracks to form. In the soil zone materials are weak and generally do not fail due 
to the ability to flex. Tension crack formation does occur in the active tension zone but cracks 
close again when the compression zone reaches that point. 

Based on the previous discussion, it is expected that the integrity of the low permeability bedrock 
horizons that are fundamental to the operation of colluvial/shallow bedrock groundwater systems 
generally would not be compromised. The exception would be the creation of tension cracks in 
high-strain zones as discussed below. 

In zones of permanent tension that form above such features as panel ends, fire barrier pillars, 
and the outer edge of a block of panels, tension cracks are possible in shallow subsurface strata 
and may persist for a time. The degree to which these tension cracks impact shallow 
groundwater systems would be dependant on the degree of interconnectedness of fractures with 
other fractures or permeable horizons that are capable of receiving water. However, it is 
anticipated that because of lithologic heterogeneity and the abundance of swelling clays in the 

. Blackhawk Formation, that tension fractures which do form would heal quickly. 

Subsidence also has the potential to locally alter groundwater flow directions. This is caused by 
slightly altering the attitude of shallow bedrock or by subtle disturbances in unconsolidated 
material. While this could affect the discharge rate from an individual spring, the total discharge 
from the groundwater system would remain the same as groundwater is diverted to other nearby 
discharge locations. 

Experience in the Skyline Mine area suggests that shallow bedrock horizons are not 
compromised to the degree that there is perceptible or quantifiable dewatering of springs. The 
response ot:springs and wells (NorWest, 2000a) to undermining and subsidence suggests that 
subsidence does not result in dewatering of groundwater systems. Lastly, exploration drill holes 
in the Blackhawk are very unstable, and when left open for a few days, slough badly (Vaughn 
Hansen Associates, 1982) suggesting that any subsurface openings created by subsidence would 
heal quickly. 

It is estimated that there is a negligible probability of perceptibly or quantifiably dewatering near 
surface groundwater systems as a result of mining-related subsidence and fracturing. There is a 
possibility that there may be some local alterations in groundwater flow direction, which might 
affect the discharge from an individual spring but not diminish the total discharge from a 
groundwater system. 

Under Alternative B, only State Appropriated Water would be required to be replaced if it is 
adversely affected by mining. Under Alternative B', SCLS # 17 would require 
replacement/mitigation of ecosystem waters as well as State Appropriated Waters if adversely 
affected by mining. 

Numerous water rights for springs are held in the project area by both private landowners and the 
U.S. Forest Service. A water right has a specified point of diversion. It is possible that if a 
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spring discharge location shifted as a result of subsidence, this could affect a water right because 
water could no longer be diverted at the specified point. If such a situation were to occur, the 
water right holder would need to consult with the State Engineer to determine what response 
would be appropriate. Perceptible or quantifiable impacts to spring discharge rates are not 
anticipated. Under Alternative B, in the event that there was a mining-related flow diminution of 
an appropriated spring, Utah Code 40-10-18 requires the mine operator to "promptly replace any 
state appropriated water in existence prior to the application for a surface coal mining and 
reclamation permit." Under Alternative B' the lessee/operator would be required to 
replace/mitigate any loss of water needed for ecosystems as well as State Appropriated Waters. 

Issue. Interception of ground water in underground mine workings and subsequent discharge 
to Eccles Creek could cause diversions of surface and ground water from the Huntington 
Canyon Drainage to the Price River Drainage. This could affect agricultural, domestic, and 
industrial water supplies as wel(as ecosystems • 

. Direct interception of groundwater by mine workings results in the local dewatering of deep 
groundwater systems. Groundwater that is encountered in underground workings at the Skyline 
Mine and groundwater that may be encountered in the project area issues from either deep 
Blackhawk Formation groundwater systems or Star Point Sandstone groundwater systems 
(NorWest,2000a). Neither the lower coal/water bearing portion of the Blackhawk Formation 
nor the Star Point Sandstone crop out within many miles down dip of the project area. It is 
unlikely that water from these zones contributes to surface water flow in the Huntington Canyon 
Watershed. 

The potential for diversions between watersheds exists if water encountered underground is 
discharged to a drainage other than the one where the water would naturally discharge. The 
Skyline Mine area and mine workings straddle the surface water divide between two major 
watersheds, the Price River and the San Rafael River. Most ofthe surface area in the Project 
area is within the San Rafael River Basin. The southwest corner of the Project area is within the 
Gooseberry Creek drainage, which is tributary to the Price River Basin. 

As described above, mining at the Skyline Mine does not appear to have created pathways for 
the downward migration of water from the surface or near surface to the mine. Mining in the 
project area also would not divert surface flows or near-surface groundwater into deeper 
formations. 

Deep Blackhawk Formation groundwater systems do not have good hydraulic communication 
with the surface as indicated by radiocarbon ages that are many thousands of years old, the lack 
of tritium, and the rapid decline of inflow rates after a water-bearing feature is encountered. 
What this suggests is that the dewatering of these horizons should not induce renewed recharge 
to these systems and therefore there should be no impact to the hydrologic balance in the 
recharge areas. Because deep Blackhawk Formation groundwater systems drain quickly when 
encountered, it is doubtful that these systems support perceptible or quantifiable discharge to the 
surface. 
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Star Point Sandstone groundwater systems also discharge water to mine workings that is many 
thousands of years old. Because of the lateral continuity of the Star Point Sandstone, it is 
possible that there may be hydraulic continuity from the recharge zone to where water is 
encountered in mine workings. However, pump test analysis (Mayo and Associates, 1997a; 
Bills, 2000) indicates that the hydraulic conductivity of un fractured Star Point Sandstone is low, 
and thus recharge to the Star Point Sandstone is largely constrained by the low permeability of 
the unit. Thus it is unlikely that dewatering of the sandstone would perceptibly or quantifiably 
impact the hydrologic balance in the recharge area. Due to the antiquity of water in the Star 
Point Sandstone, it is unlikely that discharge from the Star Point Sandstone, wherever that may 
occur, is important to the hydrologic balance ofthat area. 

The probability of impacting developed groundwater systems that exist above the mined horizon 
decreases with increasing overburden thickness. As noted by NorWest (2000a), subsidence 
causes water level perturbations in deeper groundwater systems but there is no indication that the 

. groundwater systems monitored by wells have been dewatered. If a saturated horizon in the 
deeper bedrock were dewatered, it is unlikely that there would be a perceptible or quantifiable 
impact to the surface hydrologic balance because of the limited recharge and discharge of these 
systems. 

In summary, although mine workings could encounter large amounts of groundwater, more than 
1,000 gpm, this water is derived from storage in the groundwater system. Where groundwater 
naturally discharges to the surface from deep bedrock groundwater systems, it is surmised that 
the discharge rate is several orders of magnitude less than the rate that water inflows to mine 
workings. It is estimated that there is a remote probability that direct interception of 
groundwater by mine workings would cause perceptible or quantifiable impacts to the hydrologic 
balance at either the recharge or discharge areas of deep groundwater systems. 

Issue. Equipment and materials spilled, used, and/or abandoned in underground mine 
workings could change ground water quality and any connected surface water sources. This 
could affect agricultural, domestic, and industrial water supplies as well as ecosystems 

The quality of water that passes through the mine environment may be degraded by chemical 
interactions with naturally occurring minerals or materials and equipment introduced into the 
mine. Potential environmental effects can occur if degraded water discharges from the mine 
workings either during active mining or after mining activities cease. These potential effects are 
discussed below. 

Some materials used in mining operations, when brought into contact with groundwater, have the 
potential to adversely impact the quality of water discharged from the mine. Mayo and 
Associates (1994) report that in the late 1980s gypsum rock dust was used in the Skyline Mine. 
This practice resulted in exceeding TDS limits for mine discharge water because of the high 
solubility of gypsum. In March 1991, Skyline Mine began using carbonate rock dust, which is 
considerably less soluble in water. As a result of this change water quality of mine discharge 
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water eventually improved. Mayo and Associates (1994) also note that part of the increase in 
TDS of mine discharge waters relative to mine inflow waters is a result of the oxidation of 
longwall emulsion fluid. When fugitive longwall emulsion fluid comes in contact with mine 
waters, the organic molecules in the fluid are readily oxidized by bacterial action resulting in the 
production of carbon dioxide gas. Carbon dioxide gas reacts with water to form carbonic acid 
(H2C03), which dissociates into hydrogen ions and bicarbonate. The liberated hydrogen ions are 
rapidly consumed in reactions with naturally occurring carbonate minerals, resulting in increased 
calcium ion, magnesium ion, and bicarbonate concentrations in mine water. 

During the course of mining operations, many tons of ferrous metals are utilized. Some of the 
metal objects are removed after mining ceases and, as a necessity, others are left in place. The 
largest permanent use of metal in mining operations is in roof-support. Thousands of metal roof
bolts are installed at regular spacing in the mine roof to prevent roof collapse. In some locations, 
wire mesh is also installed. For safety reasons, it is not possible to remove the roof-bolts or wire 
mesh after mining in an area has ceased. Additionally, metal is used in stoppings and man-
. doors, overcasts, cribbing, well casings, pipes, and miscellaneous items such as hangers and 
signs. There is the potential for the metal in these objects to oxidize (rust) as it comes in contact 
with water in the mine environment. 

Oxidation of ferrous materials results in the release of iron into the water. The magnitude and 
rate of the potential oxidation is constrained by a complex variety of factors, including the 
temperature, Eh (reduction-oxidation potential), and pH of the water, the pressure on the system, 
the presence or absence of bacteria, and the solute chemistry of the mine water. As a result, this 
potential impact is difficult to quantify. However, discharge water from Wasatch Plateau coal 
mines has not been degraded by elevated iron concentrations. To what extent the iron 
concentration in mine discharge water may change after mining operations cease is difficult to 
determine. However, the concentration would likely remain low because dissolved iron is 
rapidly precipitated as iron hydroxides as noted previously. 

Under Alternatives Band B', the operator would not be specifically required to remove 
equipment that is not incorporated into the mine. However, Section 7 ofthe BLM lease form 
requires lessees to remove equipment and materials "as required by the authorized officer." 
Equipment could be left underground only upon obtaining approval through an approved mine 
permit or permit amendment. Under Alternative B', the effects would probably be the same but 
the requirement would be reinforced by SCLS #19. 

If equipment were left underground, it is unlikely that corrosion of abandoned equipment would 
degrade the quality of water in the mine environment. Mining equipment, such as longwall 
mining machines, roof bolters, and continuous miners, is made of high quality steel alloy 
containing chromium. The metal is highly resistant to corrosion. Calculations of the corrosion 
potential of the steel used in longwall mining machines have been performed by the University 
of Utah Metallurgy Department (BLM, 1998). They determined that it would take thousands of 
years for the metal to corrode away, and that the metal would need to be ground to a fme 
particulate for chromium to be dissolved. The University of Utah (BLM, 1998) report indicates 

4-42 FLAT CANYON COAL LEASE TRACT FEIS 



4.0 EFFECTS OF IMPLEMENTATION 

that the general conditions required to hasten the corrosion of this metal do not exist in the Utah 
coal mining environment. 

Minor water quality impacts could occur if lubricants were not drained from the equipment prior 
to abandonment. The magnitude of this impact would depend on the amount of organic 
materials, the volume of water in a flooded section, and the rate ofbioremediation. 
Computerized controls on equipment may contain lead, cadmium, mercury, and chromium and 
could cause water quality impacts if located in a flooded section. However, the magnitude of 
this impact is estimated to be minimal because of the small amount of controls relative the 
volume of water likely to be impounded and the slow oxidation rates ofthese materials in the 
mine environment. 

Petroleum, oils, and lubricants are regularly used in mining operations. These materials may 
degrade discharge water quality if they are mishandled or abandoned underground and exposed 
to water passing through the mine. There have been several spills or leaks at the mine, which 

. resulted in contamination of Eccles and Mud Creeks. The probability of additional releases to 
surface water systems has not been assessed. Any toxic or hazardous materials which are used 
underground would have to be removed from the mine prior to closure . 

. Cumulative Effects 

Past, Present, and Reasonably Foreseeable Future Actions are displayed in Appendix A. 

Cumulatively, expansion of facilities and construction of new facilities in the area and increased 
human use/activity has the potential to decrease the quality of shallow alluvial ground water 
systems in the area. Any spills of petroleum products, sewage, or other materials due to 
subsidence, vehicle use, pipeline leaks, and other uses could reach the shallow aquifer systems. 
If more springs are developed on private lands for use at private facilities, water usage would 
increase and available water to the shallow ground water systems could decrease. The potential 
for effects to deep, perched ground water systems is negligible due to the low permeability of the 
rock layers exposed in the project area. 

Flow in surface drainages and shallow alluvial ground water systems has probably increased due 
to human-caused changes to vegetation densities and types since Euro-American settlement. 
Conversion of grass/forb vegetation to mountain brush types and soil loss from resulting erosion 
has decreased the ability of the land to absorb and hold water. Historic timber cutting has 
decreased the forested area, thereby decreasing transpiration and increasing runoff. Observation 
of current vegetation types and environments in the project area indicates that conifer invasion of 
aspen stands, generally causing increased transpiration, is probably not an important factor in the 
project area (personal communication, Robert Thompson, Forest Botanist). 

Historic effects to ground water systems cannot be quantified because there is no baseline data 
on subsurface water to serve as the basis for comparison with current conditions determined 
through project baseline monitoring conducted by NorWest, 2000. 
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Deep perched water aquifers (sandstone channels) will be dewatered during the mining process 
and water will continue to be discharged to surface drainages for the life of the mining 
operations. Since this stored mine water has been aged at 10,000 years and greater and 
hydrologic connection to surface waters is through low permeability rock layers, it would take 
thousands of years to replenish this wat~r. Dewatering of these deep aquifers would not cause 
direct effects to other resources, but discharge of ground water to surface drainages would cause 
effects (see Surface Water). 

The oil and gas exploration wells projected in Appendix A would employ sediment control 
measures during construction, operations, and reclamation. Forest requirements for pad design 
use impermeable pits and berms to prevent fluids used during drilling and precipitation from 
leaving the disturbed area. Operators are also required to prepare spill prevention and recovery 
plans to mitigate effects. Drill holes are cased to prevent escape of drilling and production fluids 
. and are plugged on abandonment to prevent contamination and mixing of ground water aquifers. 

The current ground water conditions are not expected to change measurably due to actions not 
associated with mining displayed in Appendix A. The direct and indirect effects of the proposed 
action discussed in the previous section would however occur. 

IrreversiblelIrretrievable Commitment of Resources 

No effects to the overall amount and quality of ground water available to surface water systems 
are anticipated, but changes in the location of ground water emergence at springs could occur 
due to subsidence. No irreversible or irretrievable commitments to the resource are anticipated. 

Cumulatively the changes in surface and ground water and flow and quality since Euro
American settlement are irretrievable. The current trends could be reversed with intensive 
management. 

Short-Term Use vs. Long-Term Productivity 

Anticipated mining activities are not expected to cause changes to overall ground water flow. 
No long-term changes to productivity from mining are anticipated. Current activities and trends 
discussed under cumulative effects would most likely continue. 

4.1.5.3 Alternative C 

The effects would be generally the same as discussed for Alternative B' even though perennial 
drainages would not be subsided. The only difference is that a smaller area would be subject to 
subsidence and the resulting effects. 
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In the event that there was a perceptible or quantifiable mining-related diminution of 
groundwater discharge at a developed spring location in the area, the application of the coal 
mining regulations would require replacement of State Appropriated Waters. Special Coal Lease 
Stipulation #17 (Appendix C) would require the lessee to replace any water lost from developed 
groundwater sources with water of similar quality. 

Although the impacts to water quality are expected to minimal, the application of SCLS # 19 
would require that the operator remove mine equipment and materials that are not needed for 
continued operations, roof support, and mine safety from underground workings prior to 
abandonment of mine sections, unless specifically approved by the authorized officer in 
consultation with the Surface Management Agency. 

Cumulative Effects 

Same as Alternatives B and B'. 

Irreversible/Irretrievable Commitment of Resources 

Same as Alternatives B and B' 

Short-Term Use vs. Long Term Productivity 

Same as Alternative B and B' . 

4.1.6 Vegetation 

The effects to vegetation would generally be caused by the construction of surface facilities, 
changes in stream morphology due to subsidence, and changes in mine water discharge to 
surface drainages. 

Forest Plan direction and EO 11990 provide the basis for evaluating whether projected changes 
in riparian areas and wetlands are acceptable or unacceptable. The Forest Plan direction includes 
the following, "Give preferential consideration to riparian area dependent resources in cases of 
irresolvable resource conflicts". EO 11990 requires Federal agencies to minimize the 
destruction, loss, or degradation of wetlands; to preserve or enhance the natural and beneficial 
values of wetlands; and to consider maintenance of natural systems, including conservation and 
long term productivity of existing flora and fauna, species and habitat diversity and stability, 
hydrologic utility, fish, wildlife, timber, and food and fiber resources. 

4.1.6.1 Alternative A (No Action) 

Under this alternative, no underground coal mining or associated facilities construction would 
occur in the Flat Canyon Tract. Mining related impacts to vegetative resources in the area would 
not occur. 
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4.1.6.2 Alternatives Band B' 

Potential effects to vegetation under these alternatives include those associated with changes in 
stream and spring morphology caused by subsidence, changes in stream morphology due to 
increased mine water discharge, and those associated with the construction of surface facilities. 

Disturbance from Surface Facilities 

Exploratory drilling would temporarily disturb an estimated 9.2 acres of vegetation. Disturbance 
of riparian vegetation for road crossings would be minimized by requiring a bridge or bottomless 
arch. Disturbance for any individual drill hole would be for one season. The disturbance would 
be recontoured and planted after completion of the hole. It is estimated that revegetation 
standards would be met within 3 to 5 years after reclamation and seeding. 

Construction of the two ventilation shafts, access roads, and the water pipeline would 
temporarily disturb approximately 2.9 acres of grass and shrub vegetation. The temporary roads 
to the vent shafts and most of the vent shaft pads would be reclaimed during the same season as 
constructed. The unreclaimed portions of the vent hole pads (less than 1 acre) would remain for 
the life of operations; approximately 12 years. When no longer needed for operations, the 
reclaimed access roads would be opened again to plug the holes and reclaim the remaining 
disturbance. Again it would take approximately 3 to 5 years to meet reclamation vegetation 
standards. It would take additional time, estimated at 5-10 years for the disturbed area to blend 
with adjacent vegetation and no longer be apparent to the casual visitor. 

Revegetation with native species is stressed. Non-natives can be used in some cases if needed to 
establish vegetative cover as soon as possible to control erosion or to meet management 
objectives for the area. 

These ground disturbing activities could increase the potential for noxious weed infestation in 
the Swens Canyon and Upper Huntington drainages. Mitigation activities including revegetation 
of disturbed areas and monitoring/eradication of noxious weeds prior to bond release would 
reduce the potential for erosion and weed related impacts. 

Subsidence 

Subsidence induced changes are described in Sections 4.1.1, 4.1.3, 4.1.4, and 4.1.7. They 
include sequential lowering of surface features by up to 14 feet in affected drainages. These 
surface changes would likely influence stream morphology; however, water volume in the 
stream/alluvial groundwater system is not expected to change. 
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As the stream channel reacts to changes in longitudinal profile, lateral adjustments, such as 
stream channel widening and bank erosion, and vertical adjustments (entrenching) are likely. 
Established streamside riparian vegetation could be lost due to these channel adjustments and to 
the dewatering associated with channel entrenchment. Since there are two seams of mining, 
there could be two separate episodes of subsidence and stream channel morphology changes 
resulting in two separate episodes in loss of riparian vegetation. Depending of the timing, 
recovery from the mining of the first seam may not occur before the second seam is mined. 
Streamside riparian vegetation is primarily two species of willows, and several species of sedges 
and rushes. This variety in species improves the probability that the riparian community contains 
species suited for immediate occupancy of disturbed sites and species adapted to more stable 
conditions. With Alternative B, reestablishment of vegetation along eroded stream banks would 
be relatively rapid (5 to 8 years) if the channel does not meander into the valley toe slopes and if 
channel entrenchment does not occur. If the channel does meander into the valley toe slopes, 
reestablishment of riparian vegetation may not occur. With Alternative B', stream channel 
stabilization and revegetation would be required; therefore, most adverse effects associated with 

. lateral channel adjustments would be mitigated. 

Vertical channel adjustments may result in straightening ofthe stream channel, increased runoff 
rates, and lowering of the alluvial water table. While established vegetation might survive the 
change in "Yater table, new seedlings from natural reproduction or planted stock would have a 
reduced likelihood of survival. The effects of dewatering may extend beyond the immediate 
streamside zone into the valley floor. Therefore, with both Alternatives B and B', streamside 
vegetation would likely be lost in areas of vertical adjustment. 

-
Subsidence-may cause some local alterations in groundwater flow direction, which may cause 
spring discnarge locations to shift. The existing wetland communities surrounding these springs 
would be lost. Reestablishment of similar wetland communities at new spring locations would 
likely take 10 to 20 years as existing vegetation is replaced by hydrophilic species. The actual 
location of springs and/or seeps, which may be impacted, is not known. Commercially available. 
planting stock is not generally available for the species characterizing these wetlands; therefore, 
the possible effects of Alternatives B and B' are similar. 

There are two locations in the Boulger Creek sub-basin with larger wetlands: the headwaters of 
the left fork and a portion of the right fork upstream of the confluence of the two tributaries. 
These wetlands are maintained by precipitation and their inherent "sponge" effect, by springs 
along the margins of the wetlands, and by groundwater from upstream alluvium or upwelling. 
The wetland in the left fork was tested to determine if it is a peatland or fen. This site has been 
disturbed by human activities and lacks the organic soils and other important fen features to 
qualify as a peatland or fen (Sanderson, 2001). Possible effects from subsidence would be 
similar to. those described above due to relocation of springs and vertical adjustments in the 
stream channels and dewatering through the wetlands. 
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Increased Mine Water Discharge 

If all mine water is discharged to Eccles Creek increases from the existing 10,000 -15,000 gpm 
to 22,000 gpm, effects to stream morphology would be as discussed in the Surface Water Section 
4.1.4. Headcutting and increases in sediment could result in loss of riparian habitat along both 
Eccles and Mud Creeks. It could take as much as 10 to 20 years for the stream channels to 
stabilize based on the changing flows and for riparian vegetation to become re-established. It 
can be assumed that Canyon Fuel would initiate action to stabilize and reclaim the altered stream 
channels to mitigate effects. If this takes place, the duration of adverse effects could be 
shortened. ' 

Cumulative Effects 

The affected area is heavily developed considering the density and number of roads, highways, 
reservoirs, campgrounds, and privately owned camps and cabins/structures. Continued 
. development of private lands in the project area and the coal drilling activities are expected to 
affect vegetation. Loss of vegetation for coal drilling activities and drilling of the vent holes is 
short-term. Vegetation removal for expanded or new development of private lands would be 
long-term. Past, Present, and Reasonably Foreseeable Future Actions are displayed in Appendix 
A. 

Cumulatively, livestock grazing, expansion of facilities and construction of new facilities in the 
area and increased human use/activity has the potential to affect vegetation. Human-caused 
changes to vegetation densities and types since Euro-American settlement have occurred. 
Conversion of grass/forb vegetation to mountain brush types and soil loss from resulting erosion 
has decreased the ability of the land to absorb and hold water. Historic timber cutting has 
decreased the forested area, thereby decreasing transpiration and increasing runoff. Observation 
of current vegetation types and environments in the project area indicates that conifer invasion of 

• aspen stands, generally causing increased transpiration, is probably not an important factor in the 
project area and that current management practices are leading to improvement of riparian 
conditions (personal communication, Robert Thompson, Forest Botanist). 

Since current and future management activities overall vegetation conditions, especially in 
riparian areas are expected to improve. The potential adverse effects associated with the 
proposed action would however occur as discussed under this alternative. 

IrreversiblelIrretrievable Commitment of Resources 

The disturbance to vegetation from the anticipated mining activities would be short-term (3-5 
years) and irretrievable. Historic changes are irretrievable and irreversible. 
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Short-Term Use vs. Long-Term Productivity 

Anticipated mining activities are not expected to cause any long-tenn changes to vegetation 
productivity. Current activities and trends discussed under cumulative effects would most likely 
continue. 

4.1.6.3 Alternative C 

Disturbance from Surface Facilities 

The effects would be the same as Alternative B'. 

Subsidence 

Subsidence of perennial stream channels would not occur with the possible exception of the 
. Cunningham Drainage. No effects to riparian vegetation in the vicinity of the stream channels 

are anticipated. Most of the springs that maintain wetlands are located adjacent to the valley 
bottom and would be within the unsubsided zone. Therefore, no adverse effects to wetlands are 
anticipated. 

Cumulative Effects 

Same as Alternatives B and B' , except that there would be no effects to vegetation from 
subsidence of perennial drainages. 

Irreversible/Irretrievable Commitment of Resources 

Same as Alternatives B and B', except that there would be no effects from subsidence of 
subsidence of perennial drainages. 

Short-Term Use vs. Long-Term Productivity 

Same as Alternatives B and B' . 

4.1.7 Wildlife 

Terrestrial wildlife species could be affected by changes in riparian habitat as discussed above 
and by the activity and loss of vegetation associated with surface facilities. 

Effects to aquatic wildlife involve changes to stream morphology from subsidence and changes 
to surface water quantity and quality in Eccles Creek, Scofield Reservoir, and Electric Lake 
related to mine water discharge. The impacts to aquatic wildlife associated with mine water 
discharge could include local increases in aquatic habitat (based on higher flow and longer 
duration of flow), though the possibility that increased flow could influence sedimentation and 
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erosion in some stream reaches also exists. The extent and duration of these impacts are difficult 
to predict due to the likelihood that mine water would only be pumped on an intermittent basis. 

4.1.7.1 Alternative A (No Action) 

Since no leasing or mining would take place, there would be no effects. 

4.1.7.2 Alternatives Band B' 

Monitoring of raptors and water flow and quality would be required under both alternatives 
under the Federal Coal Regulations and Utah Coal Rules. Under Alternative B', the Special Coal 
Lease Stipulations provide authority for requiring more detailed and comprehensive monitoring 
of wildlife densities, vegetation, and habitat, including aquatic habitat conditions in perennial 
streams (water flow and quality, stream morphology changes, etc.). They also provide additional 
authority to require mitigations. Specific monitoring plans and mitigations would be determined 
during mine permit review and approval. 

TERRESTRIAL WILDLIFE 

Disturbance from Surface Facilities 

These activities are short-term, temporary activities. Big game and small animals would 
probably avoid the activity areas until activities are completed. The loss of vegetation and 
habitat is small and temporary with little consequence to populations. Some shifting of spring 
locations used for watering could cause animals to water at alternative locations, however this is 
unlikely. With the abundance of perennial springs and streams in the project area, this is not of 
consequence to popUlations. 

Potential impacts to goshawks, flarnmulated owls, and three-toed woodpeckers could occur 
under Alternative B if operations occur during periods of nesting. Activities could cause 
territory abandonment and/or reproductive failure. These effects would relate to the disturbance 
associated with exploratory drilling activities the construction and maintenance of the ventilation 
shaft(s), the associated road(s), and the pipeline from Swens Canyon to Electric Lake. 

Under Alternative B', SCLS #14 would restrict operations to times that would not adversely 
affect species in important seasonal habitat areas. Intensive activities such as construction and 
drilling would generally take place during the summer and early fall months (after July 15th and 
before November 1). The time restrictions in individual areas would be dependant on species 
present, habitat types, and weather conditions. Mitigations to protect goshawks, flammulated 
owls, and three-toed woodpeckers would be required. Mitigations specific to these species 
includes site-specific surveys following USFS protocols to locate breeding or juvenile birds and 
avoidance of occupied breeding territories during the breeding/nesting season. If nesting 
individuals are found, operations in areas that could affect them would not be allowed between 
late April and the end of September. 
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Migratory birds could avoid activity areas while activities are occurring, but due to the small area 
disturbed, no effects to populations are anticipated. 

Subsidence 

Subsidence-induced changes would be limited to riparian vegetation (habitats). The effects 
would likely be gradual and limited to segments of Boulger Canyon and Flat Canyon where 
gradients are less than 5%. Suitable available habitat is abundant in other adjacent unaffected 
drainages. Therefore effects to overall populations of mobile species would be negligible. 
Mobile species such as birds and mammals would be affected the least, especially compared to 
limited-range species such as snails. Local populations of less mobile species could be affected, 
but again it is unlikely that overall populations found within the project area would be noticeably 
affected. In regard to limited range species such as aquatic snails that are dependant on specific 
springs and associated riparian vegetation, individual populations could be lost if springs shift in 

. location with associated habitat loss. The potential for this to occur is low, as discussed in 
Sections 4.1.4 ano 4.1.5. In the unlikely event this should occur, only a small number of springs 
in the project area and adjacent areas could be affected. 

Subsidence is not expected to cause any direct effects to terrestrial species not directly dependent 
on riparian habitats. Surface cracks and minor changes to spring emergence locations could 
affect individual animals but should not affect populations. 

Mine Water Discharge 

Effects to terrestrial wildlife are expected to be negligible. 

AQUATIC WILDLIFE 

Forest Plan direction, standards and guidelines provide the basis for evaluating whether projected 
changes in aquatic habitat and fish populations are acceptable or unacceptable. The Forest Plan 
direction includes the following (pg. III-31 , 02), "Give preferential consideration to riparian area 
dependent resources in cases of irresolvable resource conflicts" and (pg. III-22, 08) "Manage 
waters capable of supporting self-sustaining fish populations to provide for those populations". 
Plan standards include the following (pg. III-36, 01,d, (5)), "Coal leases may be denied or limited 
by special stipulations where operations would result in unacceptable or unmitigable impact on 
wildlife or fisheries" and "Proposed management activities which may cause unfavorable 
conditions in existing fisheries will include mitigation measures". 
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Issue. Any changes in stream gradient/morphology, water flow and quality in perennial 
drainages, Boulger Reservoir, or riparian vegetation/wetlands could affect habitat for 
terrestrial and aquatic species. 

Disturbance from Surface Facilities 

Exploratory drilling would disturb an estimated 9.2 acres within the project area. Construction 
of the ventilation shaft, access road, and pipeline in the lower reach of Swens Canyon and along 
the highway in Upper Huntington Creek, would disturb approximately 2.9 acres of native grass 
and shrub vegetation in the road/pipeline corridor. This could potentially cause sediment to enter 
adjacent streams, either during construction or due to post-construction erosion. These 
temporary impacts could occur with both action alternatives. Required sediment control 
measures and Best Management Practices would reduce or eliminate the potential for adverse 
effects, due to short and long-term sedimentation into these streams, to a negligible level. An 
example would be the stream crossing in Swens Canyon for construction of a mine vent shaft. 
The road would be constructed to the channel then a bridge or bottomless arch culvert would be 
placed to bridge the drainage and preserve the channel environment. Sediment control such as 
silt fences would be installed to minimize addition of sediment to the stream. Sediment control 
devises would be left in place and maintained until reclamation/revegetation meets required 
standards. Re-establishment of vegetation along the stream banks would include riparian 
species. 

Subsidence 

Longwall mining commonly results in differential subsidence of the land surface. Longwall 
mining under a stream channel would cause localized changes in channel gradient. Between the 
outer edges of individual panels, the stream channel would be lowered by subsidence but the 
gradient would generally not change. Differential subsidence and associated gradient changes 
would occur at the outer panel edge in the area defined by the angle-of-draw. Therefore, the 
greatest potential for major alterations in stream morphology occurs above panel ends or above 
longwall gate roads. The amount of gradient change would depend on the panel orientation 
relative to the channel and the stream gradient, whether only one or two seams would be mined, 
and how the panel edges would be aligned for the overlying panels. Based on two seams of 
mining, with stacked fire barriers, the maximum slope change expected from subsidence under 
perennial drainages is approximately 3% (Table 4.1, Subsidence Point 6, Boulger Dam). 

In the Burnout study (Sidel, et. al. 2000), surface changes due to subsidence were expressed 
mainly as increases in the extent of pools. Many of the channel attributes studied produced 
inconclusive results, but subsidence effects generally did not cause major detrimental impacts. 
Subsidence-induced changes in channel gradient at Burnout Canyon, even in the areas of 
maximum differential subsidence, were not great enough to cause barriers to fish movement in 
the stream. Extrapolation of this study must be confined to stream systems with similar gradients 
in the range of 5 to 7 percent. This would include the upper portions of Swens and Little Swens 
Canyons, Boulger Creek in the vicinity of the confluence of the left and right forks, the lower 
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portion of the left fork of Boulger Creek, the lower portion of the South Fork of Boulger Creek, 
and Cunningham Creek. 

The Burnout study should not be extrapolated to stream segments with gradients flatter than 
approximately 5%. This would include Flat Canyon (1.5 miles), the majority of Boulger Creek 
(4.0 miles), and the lower portions ofSwens (0.5 mile) and Little Swens Canyons (0.5 mile). 
These systems have gradients flatter than the maximum slope change expected from subsidence 
of approximately 3%. Subsidence could cause areas of entrenchment (increased positive 
gradient) and pooling (negative gradient) in the vicinity of maximum differential subsidence, and 
increased lateral stream movement in other subsided areas. 

Stream systems adjust to increased positive gradients by entrenching and by a combination of 
channel widening and increased lateral movement (Rosgen, 1996). This would increase the 
sediment load in the affected stream segments and downstream and could result in loss of some 
habitat features. While areas of negative gradient would result in pooling, the deposition of 

. sediment from upstream entrenchment would reduce the habitat quality of existing pools and 
those created by subsidence. Some pools may be effectively lost if filled with enough sediment. 
New pools created by subsidence could breach at locations other than the original channel. This 
new channel would scour through the temporary pool and continue eroding upstream, 

. contributing even more sediment and habitat loss. Increased lateral movement of the stream 
channel between zones of positive/negative gradient would result in additional sediment 
produced by stream bank erosion. If the channel should migrate to the edge of the valley bottom, 
undercutting of valley side slopes could occur, also resulting in additional sediment. 

Because the majority of the fish habitat in Boulger Creek is in areas of relatively flat gradient, 
the possible effects of subsidence would affect the entire stream system. With Alternative B, 
stream channel adjustments and the consequent loss of habitat features could significantly reduce 
the productivity of the currently very productive fishery. Effects in the other stream systems in 
the project area would be less pervasive because there are fewer miles of flat gradient and the flat 
gradient segments are in the downstream portions of the stream system. Return to equilibrium 
conditions could require 10 to 30 years and may not occur in all stream segments. Alternative B 
and B' differ in their effects in that more intense monitoring and remedial measures would be 
required in B'. These measures could include intensive monitoring to measure changes to stream 
flow/quality, morphology, and aquatic habitat conditions and measures for temporary and 
permanent stream channel stabilization, grade control structures, planting of streamside 
vegetation, or reconstruction of segments of stream channel. The measures associated with B' 
would partially offset the effects of Alternative B, but might not fully mitigate the potential loss 
of habitat features and the effects of sedimentation. 

Loss of population viability for the fish populations in Electric Lake and the connected 
tributaries is not expected due to the effects of subsidence. The effects described above could 
affect individual fish. Affected fish are likely to be displaced and move to more suitable habitat, 
perhaps in other stream systems connected through Electric Lake. As described in the Surface 

FLAT CANYON COAL LEASE TRACT FEIS 4-53 



4.0 EFFECTS OF IMPLEMENTATION 

Water section, there is a very low probability that subsidence would affect the quantity of water 
in the stream systems. 

Effects to macro invertebrates from Alternative B could be dramatic in the short term (3 to 5 
years). As gradients flatten and more pooling occurs in perennial streams at the downstream 
margins of subsidence, fine sediment co.uld increase in these flat-water areas. This could cause 
changes in macro invertebrate species composition. There could be an increase in diptera and 
other families and/or species that are tolerant to fine sediment. Biotic Condition Index (BC!), 
Density Index (DAT), and Standing Crop would all likely decrease in these new flat-water 
habitat areas and they would likely fall below Forest Plan Standards. Other stream segments 
could experience some short-term increases in fine sediment, which may affect 
macro invertebrates indices but there would not be as dramatic of a change compared to the 
margins of subsidence. Boulger Creek from Boulger Reservoir to Electric Lake, without 
remedial action taken, could show an increase in fine sediment throughout the whole reach . 

. Macroinvertebrate indices in this reach would likely fall below Forest Plan Standards. 

Alternative B' would have the same short-term effect to macroinvetebrates as Alternative B. 
Stream conditions below Boulger Reservoir would be less affected by fine sediment due to riprap 
and bank erosion measure takes in the channel and less affects to macro invertebrate indices. 

Surveys for boreal toad were conducted in the spring of 200 1. Habitat for this species and other 
amphibians were found in floodplain areas along Boulger Creek and other pot-hole-sag-ponds 
that capture snowmelt along Boulger Creek. Boreal toads were not found in these surveys. 
Habitat along perennial streams within the project area is excellent and not necessarily dependent 
on springs. Subsidence of springs is not expected to affect amphibian habitat. Subsidence is not 
expected to cause the disappearance of sag ponds and floodplain features throughout the middle 
of subsided areas. Lower reaches of low gradient streams may flatten out in gradient causing 
pooling and an increased in amphibian habitat. Upper reaches of streams may increase in 
gradient and cause loss of pools and possible downcutting. Only in these areas are effects to 
amphibian habitat expected to occur. 

Under Alternative B', Boulger Reservoir Dam would be breached and a new stream channel 
would be established and armored with rip rap and gravels to avoid potential safety concerns and 
prevent erosion of the reservoir sediments. The existing reservoir habitat and new stream 
channel through the reservoir area would be lost as effective aquatic habitat for the duration of 
mining and subsidence estimated at approximately 12 years. Fish and macro invertebrate passage 
would be provided for in the channel design. Under Alternative B', the lessee/operator would be 
required to mitigate the loss of recreational fishing opportunities at the reservoir by improving 
another reservoir or by some other means to be decided during permit review and approval. This 
is discussed in more detail in Section 4.1.8 (Recreation). 
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Issue. Changes to mine water discharge would affect flow and affect aquatic and terrestrial 
wildlife species and habitat 

Change in location of mine water discharge would affect Eccles Creek and Mud Creek. That 
portion of Eccles Creek on National Forest Systems lands potentially affected does not support a 
fishery. 

If all anticipated mine water is discharged to Eccles Creek, stream headcutting and sediment 
production would increase as discussed in the Surface Water Section 4.1.4. Loss of riparian 
vegetation along the streams as discussed in the Vegetation Section 4.1.6 could decrease the 
quality of aquatic habitat. It could take many years for the stream channels to stabilize and for 
riparian vegetation to become reestablished. If measures are taken by the lessee/operator, the 
magnitude and duration of adverse effects can be decreased. 

The possible water quality effects of mine water discharge are described in the Surface Water 
. Section. Nutrient increase in Electric Lake from mine water discharge may increase fish 
productivity, but not likely to the point where there are viability risks to the lake populations. 
Eutrophic conditions in Scofield Reservoir have resulted in periodic fish kills. If eutrophic 
conditions were to occur as a result of increases phosphorous in Electric Lake, individuals would 
be impacted but there would not likely be effects to the population viability. 

The temperature of groundwater from the Skyline Mine has averaged between about 11°C and 
16°C (Maya and Associates, 1994). If this water is discharged directly into Electric Lake during 
the winter months when temperatures of the lake water are near aoc, there would be an alteration 
of the thennal regime of the lake. This may locally result in the melting or thinning of the 
surface ice <in the vicinity of the discharge point and affect lake thennodynamics and 
stratification. Tlie increased temperature at the discharge point would likely cause an increase in 
biotic production in the immediate vicinity of discharge and increased zooplankton and algae 
growth. The increased biotic activity would likely be limited to less than 1 % of the lake volume. 
The mixing with the lake water would dilute the overall effects to Electric Lake and there would 
be no overall effects to aquatic resources in Electric Lake. The flow of water from the discharge 
point to the surface of the lake would promote mixing and interrupt winter stratification 
(temperature and dissolved oxygen) that could improve over-wintering survival of fish. 
Currently, low dissolved oxygen levels from stratification are not a problem in Electric Lake in 
regard to fish survival. 

THREATENED, ENDANGERED, AND SENSITIVE SPECIES 

Because both Alternatives B and B' could result in draining Boulger for up to 12 years, Bald 
eagle foraging habitat could be reduced. However, this is a small reservoir and several larger 
reservoirs such as Electric Lake, Scofield Reservoir, Lower Gooseberry, Beaver Dams 
Reservoir, Cleveland Reservoir, and Huntington Reservoir are nearby. Therefore, there would 
be negligible effects to wintering or migrating bald eagles. 
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Effects to Threatened, Endangered, and Sensitive Species would be negligible (Biological 
Evaluation and Biological Assessment, Project File). 

Cumulative Effects 

The affected area is different for individual species. The ranges of use by species of concern are 
discussed in Chapter 3 (Section 3.1.8). 

Past, Present, and Reasonably Foreseeable Actions are presented in Appendix A. 

Due to historic vegetation changes, development, and the high human use of the project area, 
habitat types have changed considerably since Euro-American settlement. The number of 
species, populations, and distribution of species have changed accordingly to the current 
condition described in Chapter 3 (Section 3.1.8) for terrestrial and aquatic wildlife. The effects 
described in this section relative to leasing/mining would occur in addition to those that have 
already occurred in the project area. 

The north-facing slopes of Flat, Cunningham, and Swens Canyons have recently experienced 
considerable logging activities on non-Federal lands, including the associated road construction 
and soil and vegetation disturbances. These disturbances may contribute additional sediment to 
the stream systems, but to a lesser extent than that expected from stream channel adjustments 
caused by subsidence. 

Construction and operation of the gas wells and pipeline construction on Trough Springs Ridge 
could cause temporary avoidance by terrestrial wildlife species in the summer and fall during 
construction, drilling, and reclamation operations. Timing restrictions on these operations would 
prevent effects to species during use of important seasonal habitats. Gravel surfacing of the road 
could increase traffic and recreation use along the ridge during the summer and fall seasons. The 
Monument Peak Road on Trough Springs Ridge is gated during the winter and spring months to 
prevent road damage and disturbance to wildlife. 

Application of Forest Plan standards and Best Management Practices to reduce loss of habitat 
and minimize erosion and sediment contributions to the stream segments are expected to 
minimize effects such that population standards can be met. However, the effects to aquatic 
habitat regarding the proposed leasing and mining activity discussed in the previous section 
would still occur in addition to these effects. 

Irreversible/Irretrievable Commitment of Resources 

The effects described above relative to surface facilities and mine water discharge would be 
irretrievable but not irreversible. 

The effects described above relative to subsidence would be irretrievable. Measures could be 
taken to mitigate the effects. 
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Short-Term Use vs. Long-Term Productivity 

The effects of these alternatives relative to surface facilities would be short-term and would not 
affect long-term wildlife productivity. The effects to aquatic habitatfrom mine water discharge 
would be temporary (12 years). The effects of subsidence would be long-term. 

4.1. 7.3 Alternative C 

TERRESTRIAL AND AQUATIC WILDLIFE 

Disturbance from Surface Facilities 

The effects would be the same as discussed for Alternatives B and B' . 

Subsidence 

Under this alternative, subsidence of perennial drainages, Boulger Dam, and Boulger Reservoir 
would not occur, and morphological changes to instream habitat parameters (changes in 
distribution of pools, riffles, glides, and runs) and any corresponding water related impacts to 
bank vegetation resulting from stream subsidence would not be expected to occur. Changes to 
aquatic habitat would be negligible. 

Undermining and subsidence related impacts to springs and seeps, although unlikely, could 
occur along the ridge tops and mid to upper canyon slopes, but not in the stream channels and 
immediate -floodplain areas. The potential for reductions or other changes in surface recharge to 
wetlands and seeps would exist but would be low to negligible. Drawdown related impacts to 
riparian and wetland associated plant communities throughout the tract could occur but are also 
expected to be negligible. 

Mine Water Discharge 

The effects would be the same as discussed for Alternative B'. 

THREATENED, ENDANGERED, AND SENSITIVE SPECIES 

Effects to Threatened, Endangered, and Sensitive Species would be negligible (Biological 
Evaluation and Biological Assessment (Project File). 

IrreversiblelIrretrievable Commitment of Resources 

The effects described above would be irretrievable but not irreversible. 
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Short-Term Use vs. Long-Term Productivity 

The effects of this alternative relative to surface facilities would be short-tenn and would not 
affect long-tenn wildlife productivity. There would be no long-tenn effects to productivity from 
subsidence and seismicity .. 

Cumulative Effects 

The effects would be the same as those discussed for Alternative B' however the effects to 
aquatic habitat from subsidence would not occur. Forest Plan standards for terrestrial and 
aquatic wildlife could be met. 

4.1.8 Recreation 

Effects to recreation could result from surface disturbance for facilities, subsidence, and 
seismicity. 

4.1.8.1 Alternative A (No Action) 

There would be no effects. No mining related surface disturbance or subsidence would occur, 
although mining-induced seismicity from the existing mining operation would continue. People 
recreating in the project area may perceive some of the larger events (2.0 or greater within 3,400 
feet of the location of mining) generated from mining in the existing pennit area to the east. The 
level of perception and concern appears to be different for individuals. However, it is unlikely 
that the vibrations would be strong enough to cause concern. Over the last 13 years, 
approximately 1,000 events greater than 2.0 have been recorded and attributed to mining at the 
Skyline Mine. This is equivalent to an average of about one event every 5 days. Based on a 
distinctly perceptible limit for short duration events of 1 in/sec PPV,and event of magnitude 2.0 
can be distinctly felt for a radius of about 3,400 feet from the location of mining. The Forest has 
not received complaints or inquiries about these events over any ofthe extensive areas of mining 
on the Wasatch Plateau. Even though some may have been perceived, they did not appear to 
generate concern from the general public. 

4.1.8.2 Alternatives Band B' 

Disturbance from Surface Facilities 

Mine related traffic levels (associated with routine operations at the portal area and occasional 
coal hauling) currently occurring would be increased for 9-12 years. Increases in this traffic 
level are not expected or are expected to be negligible. 

The anticipated coal drilling associated construction and traffic could temporarily decrease the 
recreation experience of people using the project area. These activities would occur during the 
summer season or fall seasons. The sights and sounds of the heavy equipment and drill rigs 
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could be perceived by sight-seers, hikers, fishennen, and hunters. This activity is temporary, 
lasting approximately a month for individual holes. Drilling could continue for several seasons, 
but the activity would shift to different locations. 

The construction of access roads for the vent shafts and the drilling operations would be seen and 
heard by people recreating in the canyon areas. During operations, the vent shaft in Swen's 
Canyon could be seen and potentially heard by people as they drive by the mouth ofSwen's 
Canyon along SR-264 for a distance of approximately 150 feet. Drilling of the Boulger Canyon 
vent shaft would be visible and audible only from the Boulger Canyon road well above Boulger 
Reservoir at the upper forks. This would be a concern for fishennen and sightseers in this area. 
Construction of the roads and drilling of the holes could take up to 2-3 weeks. Once the shafts 
are completed and the roads reclaimed the disturbance from the activity and noise would cease, 
but the roads would be visible until vegetation grows in and blends with the surrounding area 
(probably 3-5 years). The ventilation shafts would exhaust air from underground workings. On 
infrequent occasions, when the wind currents are very calm exhaust air can move down canyon. 
During these conditions low-level diesel exhaust fumes could be apparent to recreation users in 
the general vicinity. There would be no mechanical noise but the sound of the rush of air could 
be perceived at short distances from the shafts. 

The chain link fences at the shafts could pose a safety hazard to snowmobilers. Contributing to 
the hazard are the high-speed capabilities of snowmobiles and bright snow reflective conditions 
that often impede vision of the operators. This would be mitigated by placing high visibility 
signs on the fence near the top, above the snow. 

No decreasejn recreation use is anticipated as a result of this activity due to the short-term 
duration of-most activities at specific locations and recreationists can use adjacent unaffected 
areas. Recreation users could be displaced to adjacent areas if bothered by the presence of the 
vent shafts (depends on the perceptions of individual users). The quality of the recreation 
experience could be decreased, depending on the recreational needs of individual users. 

Subsidence 

Boulger Reservoir 

Boulger Reservoir Dam could be damaged and fail as described in Section 4.1.3.2. This could 
result in downstream hazards to fishermen and sightseers in the downstream channel. The dam 
and related facilities could remain out of service indefinitely. 

Alternative B' would require measures to avoid the associated downstream effects and hazard. It 
could be necessary to breach the dam and take the facility out of service until subsidence is 
complete. Considering that mining would take place in two separate seams at different times, the 
reservoir could be out of service by up to 12 years. The lessee/operator would be required to 
reconstruct the facility after mining and subsidence are complete. Reinforcing the dam sufficient 
to prevent damage is also an option but would probably not be effective considering the 
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magnitude of expected subsidence. In the event that the dam and reservoir are taken out of 
service, the lessee/operator would also be required to mitigate the loss of recreation use. 
Mitigations could include upgrading other facilities that would receive increased use due to loss 
of the reservoir. Specific mitigations would be detennined in consultation with the Utah 
Division of Wildlife Resources, Utah Division of Oil, Gas and Mining, and lessee/operator. 

Boulger Reservoir is a very popular day use fishing area during the freeze free months, with 
highest use between July 4 and Labor Day. Under both Alternatives Band B' there would be 
lost use of the still fishing recreation opportunity at the reservoir for this time period. Current 
use is approximately 5,000 RFDs per year (freeze free season). Multiple this by twelve years, 
this would be a loss of 60,000 R VDs. People would be displaced to other facilities such as 
Beaver Dam Reservoir, Electric, and Gooseberry Campground and Reservoir that provide 
similar fishing experiences. 

Flat Canyon Campground 

Structures at Flat Canyon Campground could be damaged by subsidence as discussed in Section 
4.1.3.2. Structures that are necessary to the usability of the campground include the spring 
'collection system/retaining wall, water tank/faucet delivery system, and the toilet, including 
septic tank and drain field. The related safety hazard is not considered high but is a concern. 
Potential safety hazards include shifting and fonnation of cracks in structures while in use and 
falling trees. Some trees in the area are already weakened due to camping related effects. 
Cracks to the toilet vault could occur and raw sewage could leak to the surrounding area. 

Due to potential safety hazards regarding use of the Flat Canyon Campground during active 
subsidence, the campground would be closed. Active subsidence generally lasts 6 months after 
mining beneath a specific point or area on the ground surface. Since there are two seams of 
potential mining, it is estiinated that the campground could be closed for two seasons, probably 
separated by at least 2 years. The campground is closed during the winter from mid-September 
until about the last week of June, depending on snow conditions. Closing of the campground for 
two summer-use seasons represents a loss of approximately 6,000 Recreation User Days 
(RVDs). This could involve a loss of $4,000 per year to the concessionaire with a potential total 
of$8,000. 

Under Alternative B', the lessee/operator would be required to monitor these systems during 
active subsidence and to repair any damages prior to reopening the campground. 

Summer Homes 

The summer homes on non-Federal lands within the project area could be damaged by 
subsidence and it is not recommended that they be occupied during active subsidence. Potential 
damages are described in Section 4.1.3.2. This could cause a loss of use in two separate episodes 
of mining and subsidence up to approximately a year each for each seam of mining. If damages 
to the structures occur that render them unsafe for occupancy, there would be additional periods 
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of lost use until repairs are made. Determinations regarding occupancy during active subsidence 
would be up to the property owners and arrangements for repairs of damages would be 
negotiated between private and mineral estate owners and the mining company. 

Hunt Reservoir 

There would be no subsidence damage or lost use from subsidence. 

Dispersed Recreation 

No safety hazards are expected other than those described above relative to potential failure of 
Boulger Dam. 

Seismicity 

Boulger Reservoir 

Mining-induced seismicity could damage Boulger Reservoir Dam as described above in the 
subsidence section. Under both Alternatives B and B' the facility could be out of service for 
approximately 12 years. 

Flat Canyon Campground/Summer Homes/Dispersed Recreation 

Mining-induced seismic events could be felt by people using the campground and the summer 
homes, as well as other people in the project area. The seismic events are not anticipated to 
cause a safety hazard but could be felt by recreationists, especially campers sleeping on the 
ground. Under Alternative B', signs would be posted in the campground warning campers of the 
potential seismic activity to reduce concern. 

The period of greatest potential for seismic events to cause effects to dispersed recreation, 
campers, and summer home users would be during the summer use season during the period of 
active subsidence. Since the campground would be closed during active subsidence, the effects 
would be minimized. Use of the summer homes decreases during the winter months. 

Hunt Reservoir 

Hunt Reservoir Dam could be damaged by mining-induced seismic events. If it is damaged or 
taken out of service, use of this small reservoir at Camp Shalom during the summer season could 
be lost for up to 12 years. 
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Cumulative Effects 

The cumulative effects area as related to the identified issues includes the project area, State 
Highways 264 and 31, and camping/fishing opportunities at adjacent reservoirs, including 
Beaver Dam Reservoir, Electric Lake, and the Gooseberry Reservoir and campground. 

As described in Chapter 3 and displayed on the Table of Past, Present, and Reasonably 
Foreseeable Future Actions in Appendix A, increased recreation use of the project area is 
expected due to increasing population and demand for recreation opportunities. Plans to improve 
Flat Canyon Campground and facilities at Boulger Reservoir are intended to increase use 
capabilities. 

The effects of mining described in the previous section could occur in addition to the projected 
recreation demand. The long-term (9 to 12 years) lost use of Boulger Reservoir and short-term 
(2 seasons) lost use of Flat Canyon Campground could displace recreation use to other facilities 
·in the area, increasing usage rates and possibly surpassing the capabilities of these facilities. 
This could lead to a decrease in the recreation experience and increased maintenance costs at 
these facilities. Increased use spread among the other facilities could be equivalent to the lost 
use of 5,000 Recreational Visitor Days (RVDs) per year or 60,000 RVDs over the 12-year period 
at Boulger Reservoir. Additionally, the associated campgrounds could receive increased use of 
6,000 RVDs associated with two years of potential lost use of the Flat Canyon Campground. 
These effects would be in combination with potential increases in recreational use 
(undetermined). Under Alternative B' as opposed to B, the lessee/operator would be required to 
take appropriate measures (to be determined during the mine permitting process) to improve 
other facilities to be able to accommodate the shift in use. 

The gas exploration operations and pipeline construction/reclamation operations on Trough 
Springs Ridge could temporarily decrease the quality of dispersed recreation experience along 
SR-264 and a lesser extent to SR-31 during construction, drilling, and reclamation operations 
due to the noise, traffic, and activity. 

IrreversiblelIrretrievable Commitment of Resources 

The effects described above would be irretrievable during the periods of lost use but would not 
be irreversible. 

Short-Term Use vs. Long-Term Productivity 

The lost use of facilities due to leasing/mining would be both short and long-term as described 
above. Use of the facilities would be restored upon replacement/repair. 
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4.1.8.3 Alternative C 

Disturbance from Surface Facilities 

The effects would be the same as described under Alternatives B and B'. 

Subsidence 

The structures described above under Alternatives B and B' would not be subsided, therefore 
there would be no damage. The summer homes north ofSwen's Canyon on non-Federal lands 
and non-Federal mineral estate could potentially be damaged by subsidence as described under 
Alternatives B'. 

There would be no need to close Flat Canyon Campground so there would be no loss of use. 
Boulger Reservoir would not be subsided, but effects similar to those described for Alternative 

. B' could occur as described below in the seismicity section. 

Seismicity 

. The Flat Canyon Campground would not be subsided, therefore no lost use is expected. Due to 
seismicity concerns, Boulger Reservoir might need to be breached and taken out of service for 5-
7 years. This could involve a lost recreation use of 5,000 R VDs per year or 35,000 R VDs over 
the 7-year period. As discussed under Alternative B', the lessee/operator would be required to 
take actions to help mitigate or offset this effect. 

The effects relative to perceived seismic events would be essentially the same as described under 
Alternatives Band B' except that the severity of mining-induced seismic events perceived at the 
Flat Canyon Campground and at the protected private summer homes in the subsidence 
protection zones could be reduced because mining would not occur directly beneath these areas. 

Cumulative Effects 

No lost use is expected at Flat Canyon Campground. Recreation use of Boulger Reservoir and 
the associated facilities would occur for a shorter period of time. Lost use would be for 5 to 7 
years rather than for 9 to 12 years. Increased use of the other adjacent reservoirs for fishing 
could be 5,000 RVDs per year or 35,000 RVDs over the 7-year period. 

The effects of perceived seismicity would be as described above. 

The effects related to increased traffic on SR-264 and SR-31 described under Alternative B' 
would be the same since the increased traffic levels associated with gas wells and pipeline 
construction would occur coincident with mining related traffic. Current mining related traffic 
volumes would be extended for 5-7 years as opposed to 9-12 years for Alternatives B and B'. 
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Irreversible/Irretrievable Commitment of Resources 

The effects described above would be irretrievable during the periods of lost use but would not 
be irreversible. 

Short-Term Use vs. Long-Term Produ~tivity 

The lost use of facilities due to leasing/mining would be both shortand long-term as described 
above. Use of the facilities would be restored upon replacement/repair. 

4.1.9 Visual Quality 

The only anticipated effects to visual quality would be the result of surface facilities. There 
would be no apparent visible effects of mining-induced subsidence and seismicity. 

4.1.9.1 Alternative A (No Action) 

There would be no effects; therefore no change to visual quality would occur. 

4.1.9.2 Alternatives Band B' 

The roads and drill pads for the exploration holes and vent shafts would degrade visual quality 
but would be consistent with visual quality objectives for the area. 

The anticipated coal drilling associated construction and traffic could temporarily degrade the 
visual quality but the exact locations of exploration drill holes can't be accurately predicted at 
this time. These activities would occur during the summer and/or fall seasons. The sights and 
sounds of the heavy equipment and drill rigs could be perceived by sightseers, hikers, fishermen, 
motorists and hunters. Based on the topography of the project area it is likely that some of the 
drilling operations would be visible from SR-264 that is part of the Huntington and Eccles 
Canyons National Scenic Byway. Since there are no special restrictions on activities that would 
be visible from Scenic Byways, this would be consistent with management direction and Forest 
Plan direction. This activity is temporary, lasting only two to three weeks for individual holes. 
It is possible that not all of the holes would be drilled in a single season but could be spread out 
over several seasons. Once operations are complete and the pads and access roads are returned 
to approximate original contour and reclaimed, the disturbance would be visible because of the 
lack of vegetation. It is anticipated that it would take approximately 3-5 years for vegetation to 
become established consistent with ground cover in the adjacent undisturbed area. It could take 
5-10 years before the disturbed area would completely blend with adjacent vegetation and not be 
noticeable as a former disturbance. 

The construction of access roads for the vent shafts and the drilling operations would be seen and 
heard by people recreating in the canyon areas. During operations, the vent shaft in Swen's 
Canyon could be seen and potentially heard by people as they drive by the mouth of Swen's 
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canyon along SR-264 in the foreground. Drilling of the Boulger Canyon vent shaft would be 
visible and audible only from the Boulger Canyon road well above Boulger Reservoir at the 
upper forks in the middleground and foreground. This would be a concern for fishermen, 
hunters, and sightseers in this area. Construction of the roads and drilling of the holes could take 
up to 3-4 weeks. Once the shafts are completed, the unused portion of the pad and the road 
would be recontoured and reclaimed. At this point the disturbance from the activity and noise 
would cease, but the pad and roads would be very apparent until vegetation grows in consistent 
with ground cover in th adjacent undisturbed areas. It is likely that differences in vegetation 
would be apparent only to those familiar with the past disturbance for an additional 5-10 years, 
until species combinations merge. A 6-8 foot tall chain link fence around each of the vent shafts 
and a concrete foundation at the top of the shafts would be visible. The shaft in Swen's Canyon 
would be screened by a ridge as viewed from SR-264 and not apparent to passing motorists. The 
shaft could be visible from the Swen's Canyon road for a distance of approximately 150 feet but 
would not be readily apparent due to the use of colors that blend with the background. The shaft 
in Boulger Canyon would be visible along the upper reaches of the Boulger Canyon:-roads. The 

. ventilation shafts would exhaust air from underground workings. On infrequent occasions, when 
the air is still and the outside air temperature is considerably colder than the vented air, a plume 
of water vapor could be visible from SR-264 and the adjacent area for considerable distance. 
There would be no mechanical noise but the low-level sound of the rush of air could be 
perceived only immediately at the shaft locations. 

Upon completion of mining, approximately 12 years from construction, the vent holes would be 
backfilled. ·In order to backfill the shafts and reclaim the disturbance it would be necessary to 
again construct the temporary access roads. Backfilling of the vent holes would take 
approximately 2-3 weeks. The associated traffic and activity would temporarily degrade visual 
quality for this period of time. Dump trucks (end-dump, 10 cubic yard capacity) would most 
likely used to haul rock fill material to the site. Approximately 20 -25 loads would be required 
to fill each hole. Once backfilling is completed the pads and roads would again be recontoured, 
reclaimed and revegetated. It would take 3-5 years for vegetation to become established to 
standard but 5-10 years for vegetation to blend with the surrounding area before the disturbed 
area would no longer be noticeable by the casual visitor. 

The Boulger Canyon Dam could be breached and taken out of service for the life of operations 
(up to 12 years). This would leave a dry reservoir area with little vegetation that would be very 
noticeable by motorists on SR-264 the Boulger Canyon Road. This would be an obvious human 
activity. The reservoir would be replanted to decrease visibility but it would take 3-5 years 
before the reservoir bed would become vegetated. It would take up to 10 years for vegetation to 
blend with the surrounding area and the dam and depression would still be somewhat visible. 
Once mining is completed and subsidence is substantially complete, the reservoir would be 
dredged and the dam would be rebuilt and refilled. 
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Cumulative Effects 

The visual landscape of the affected area has been highly modified. Man's activities dominate 
the foreground and middleground as viewed from SR 264. Additional improvements of private 
lands are projected that would increase visual modifications to the landscape. The visual effects 
described above regarding mining would be short-tenn and consistent with visual quality 
objectives considering all Past, Present, and Reasonably Foreseeable Future Actions. 

The new gas pipelines (Questar Mainline 104 and Williams Pipeline) on Trough Springs Ridge 
could decrease visual quality for up to 5 years until vegetation is established to similar or better 
conditions than existed along the old Mainline #41 pipeline corridor. They are generally not 
seen from the project area except where the pipeline corridor crosses SR-264. Visual quality 
objections can be met. 

Irreversible/Irretrievable Commitment of Resources 

The effects to visual quality would be irretrievable during their duration of effect but would not 
be irreversible. Disturbances would be removed after use and the disturbed areas would be 
recontoured and reclaimed. 

Short-Term Use vs. Long-Term Productivity 

Disturbance for exploration drilling and consu .on/reclamation of vent holes would be short
tenn. The fences around the vent holes would t o: visible for only short distances for the long
tenn. 

4.1.9.3 Alternative C 

The effects would be the same as d,~scribed for Alternatives B and B'. 

Cumulative Effects 

Same as Alternatives B and B' 

IrreversiblelIrretrievablr Commitment of Resources 

Same as Alternatives B an B ' . 

Short-Term Use vs. Long-Term Productivity 

The effects would be the same as Alternatives B and B' except that the vent holes would remain 
in use for 5 to 7 years as compared to 9 to 12 years for Alternative B. 
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4.1.10 Transportation 

Effects could result from the construction and operation of surface facilities, subsidence, and 
from the extended period of mine operations by increasing the mine life. 

4.1.10.1 Alternative A (No Action) 

There would be no effects. 

4.1.10.2 Alternatives Band B' 

Disturbance from Surface Facilities and Extended Mine Life 

Construction and drilling traffic for exploration holes and the vent shafts would use SR-264 and 
Forest Roads for access to the project area. This would consist of the truck mounted drill rig, 

. compressor/generator truck, drill pipe truck, two or three frac-tank trucks (if conditions don't 
allow digging a reserve pit), a low-boy for transport of a backhoe and a dozer, a water truck, a 
utility truck with fuel tank, and several pickup trucks for crew transport. This temporary 
increase in traffic on SR-264 is not expected to cause traffic or safety concerns, or damage to the 
pavement, beyond normal levels. Some damage from heavy vehicle loads could occur to native 
surface Forest Development Roads, especially when they are wet. The lessee/operator would be 
required to suspend operations when roads are wet and susceptible to damage, obtain a road-use 
permit for this commercial use, maintain the roads as necessary to assure safe access, and repair 
damages upon completion of operations. A performance bond would be required under the road
use permit to assure maintenance and repairs. Approximately 2.3 miles of temporary roads 
would be needed for coal drilling. Another 1,000 feet of temporary roads would be required for 
access to the vent shaft sites. Each individual road would only be in service for one field season 
prior to reclamation. Traffic increases on SR-264 and SR-31 for this short-term activity are 
estimated at 42 trips per day per hole. Assuming 5-10 holes per year drilled sequentially for a 
total of 10 holes over one or two years, this equates to an increase of 42 trips per day between 
July 5 and October 1. 

Existing mine related traffic levels on SR-264 and SR-31, including haul trucks, support vendors, 
and employee traffic would continue for an additional 9-12 years. Any increased traffic levels 
would be negligible. Since the majority of coal is conveyed to the unit train loadout then shipped 
via rail, and production levels are not expected to increase, this would be a negligible effect. 

Subsidence 

Subsidence and damage to SR-264 is discussed in Section 4.1.3.2. Short duration traffic delays 
could occur as repairs to the road surface and drainage structures occur. Monitoring of the road 
during active subsidence and repair of hazardous cracks immediately, if they occur, would abate 
any potential safety hazard. 
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The native surface Forest Development Roads in the project area could be subsided up to 14 feet. 
Maximum tension is likely to occur on the roads at the ends of longwall panels near their 
intersections with SR-264. Most cracks that are known to occur are narrow with no vertical 
offset and are not likely to even be noticed or require repairs. Since the larger cracks (greater 
than 2 inches in the Skyline Mine Permit Area occurred on ridge tops where slopes are actively 
moving through soil creep, it is unlikely that cracks large enough to cause safety problems would 
occur on the roads. Under Alternative B' (SCLS #13), the lessee/operator would be required to 
patrol the roads on a daily basis during active subsidence to discover any cracks and repair them 
to avoid safety problems. The cost of repairs is estimated at approximately $12,000. 

Two private roads cross Flat Canyon Creek providing access to private cabins and buildings. 
Subsidence of the stream could cause the roads to become submerged and the saturated zones 
could expand laterally. The roads may become unusable until repairs can be made to properly 
raise the running surface to above the water level and provide adequate drainage. It is assumed 
that repairs would be required in the mine permit. These roads could be out of service for a 
couple weeks before repairs are completed. 

Cumulative Effects 

Traffic volumes on SR 264 are currently generally below design capacity. Timber cutting on the " . 

private lands just west of the project area and the associated hauling on SR 264 has occurred 
during 200 and 2001. Hauling is expected to continue through 2002. Logs are hauled on SR 264 
to the west then down Fairview Canyon on SR 31. Projected increases in recreation demand and 
use would result in increased traffic, especially during holiday weekends and the regular big
game hunts. The increased traffic related to construction and drilling of coal exploration holes 
and the two vent holes would be temporary and not expected to cause significant conflicts with 
existing traffic. It is Forest policy to not allow mobilization of drill rigs and heavy equipment 
during holiday weekends or the opening weekends of the general big-game hunts. However, 
operations and support traffic are allowed during these times. 

Existing traffic levels associated with the Skyline Mine on SR 264 and SR 31 would continue for 
an additional 9 to 12 years. 

Traffic could be delayed on Forest System Roads and private roads during construction and 
drilling operations for short periods of time during mobilization of equipment. 

Any subsidence caused cracks in SR 264 or to Forest System Roads and private roads would be 
repaired immediately upon discovery and are not expected to cause safety hazards or significant 
traffic delays during repair. Short delays could be required during repair similar to regular road 
maintenance activities. 

Pipeline construction traffic on SR-264 during the 2002 field season would be heavy 
(approximately 50 vehicle trips per day). This could be cumulative with logging traffic because 
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these activities could overlap in time. It would not be cumulative with drilling traffic because 
these activities would not take place at the same time. 

Considering the 1998 levels of traffic on SR-264 of 440 vehicles per day (including mine traffic) 
and temporary increases as described above for logging, coal drilling, and pipeline construction 
traffic levels could increase to design capacities for short durations of one or two years. Traffic 
delays could occur in the vicinity of the drilling activities and the Monument Peak Road 
intersection with SR-264 during these periods. 

IrreversiblelIrretrievable Commitment of Resources 

No irreversible or irretrievable commitments are expected. 

Short-Term Use vs. Long-Term Productivity 

. Currently existing traffic levels associated with the Skyline Mine would be extended for another 
9 to 12 years. 

4.1.10.3 Alternative C 

Disturbance from Surface Facilities and Extended Mine Life 

The effects would be the same as discussed under Alternative B except that the mine life and 
existing min~ related traffic levels would increase by fewer years (less than 12 years). 

Disturbance from Surface Facilities and Extended Mine Life 

Since the highways and Forest Roads lie with the protection zones for perennial drainages they 
would not be subjected to subsidence and the related damages discussed under Alternative B. 

Cumulative Effects 

The effects would be the same as discussed under Alternative B, except that SR 264 would not 
be subjected to subsidence. In addition existing mine related traffic levels would only be 
extended up to 7 years as opposed to 12 years under Alternatives Band B'. 

IrreversiblelIrretrievable Commitment of Resources 

Same as Alternative B. 

Short-Term Use vs. Long-Term Productivity 

Existing traffic levels on SR 264 and SR 31 associated with the Skyline Mine would be extended 
for 5 to 7 years. 
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4.1.12.2 Alternatives Band B' 

Fossil Sites and Footprints 

Subsidence cracks could expose fossil sites that have been previously undiscovered, but no 
damages to fossil sites are expected from subsidence. 

Continuous miners and longwall shearers cut through the coal at a rapid pace and the process 
does not provide an opportunity to look into the coal material before the coal is pulverized by the 
mining process. Fossils in the coal are destroyed in the process. As mining progresses, casts of 
footprints are often exposed in sandstone roof materials. Only when this occurs do they become 
visible. Studies by the College of Eastern Utah and other Universities have determined that these 
prints are common and have limited scientific significance. Underground mining could destroy 
dinosaur footprints, some fossilized bone, and plant imprints. 

Pleistocene Mammals 

Surface-disturbing activities could expose and damage Pleistocene fossils. The potential for this 
to occur would be minimized by requiring surface surveys and clearance prior to conducting 
operations. However, there is some potential for undiscovered buried fossils to be unearthed 
once operations begin. Lessees/operators are required to stop operations if fossils are discovered 
and report them to the Forest Service for inspection. Once they are recognized, they would be 
either protected or excavated under a plan approved by the Forest Service, but initial damage 
may be irreparable. 

Pleistocene mammal skeletons or individual bones that could be buried beneath the deep glacial 
deposits in the canyons could be disturbed by subsidence. There is potential for damage to 
articulated skeletons if they exist if cracks form at the site location. Cracks would probably not 
damage individual buried bones. 

Cumulative Effects 

Construction and development activities discussed in the table of past, present, and reasonably 
foreseeable future actions have the potential to unearth previously undiscovered fossils, 
especially in the glacial materials. If found on National Forest System lands and potentially on 
private lands they would be protected from damage and potentially excavated by qualified 
paleontologists. Information and fossils obtained during excavation would be curated in 
accordance with Federal requirements. If discovered on private lands, their disposition would be 
subject to the desires of the owners. The effects discussed above for this alternative could occur 
in addition to those discussed in this section. 

IrreversiblelIrretrievable Commitment of Resources 

Paleontological resources are nonrenewable. Any losses would be irreversible and irretrievable. 
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Short-Term Use vs. Long-Term Productivity 

Mining and subsidence would occur in the majority of the proj ect area for a period of 9 to 12 
years. 

4.1.12.3 Alternative C 

The effects would be the same as discussed under Alternatives B and B', except there would be 
less chance of exposing or damaging Pleistocene mammal skeletons or bones because they are 
most likely to occur within the subsidence protection zones. 

Cumulative Effects 

Construction and development activities discussed in the table of past, present, and reasonably 
foreseeable future actions have the potential to unearth previously undiscovered fossils, 
especially in the glacial materials. If found on National Forest System lands and potentially on 
private lands they would be protected from damage and potentially excavated by qualified 
paleontologists. Information and fossils obtained during excavation would be curated in 
. accordance with Federal requirements. If discovered on private lands, their disposition would be 
subject to the desires of the owners. The effects discussed above for this alternative could occur 
in addition to those discussed in this section. 

Irreversible/Irretrievable Commitment of Resources 

Paleontological resources are nonrenewable. Any losses would be irreversible and irretrievable. 

Short-Term Use vs. Long-Term Productivity 

Mining and subsidence would occur in a smaller area of the project area than under Alternative B 
and for a shorter time period (5 to 7 years). 

4.1.13 Socioeconomics 

The socioeconomic benefits would differ considerably by alternative. 
~ 

4.1.13.1 Alternative A (No Action) 

The project area contains in excess of 36 million tons of coal that can be mined and recovered. 
The majority of the coal is in Federal ownership but some of the reserves on adjacent privately 
owned non-Federal lands are privately owned. Ifthe tract is not leased, none of the reserves 
could be recovered and it is unlikely that it would be mined in the future once bypassed by the 
Skyline Mine. Access from any other location would not be economical due to the costs of 
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developing alternative portal facilities on the adjacent lands and the small amount of coal that is 
contained under these lands. The coal would not be made available for energy production. 

A competitive coal lease sale would not be made and there would be no bonus bid for the tract. 
The bonus bid cannot be predicted at this time but would amount to several million dollars. The 
Federal Treasury would not receive the bonus bid amount. The value of the estimated 36 million 
tons of recoverable coal reserves at the current mine-mouth value (does not include shipping 
costs) of $17.00 per ton is approximately $612 million. Approximately $49 million would not be 
paid to the Federal Treasury (8% of the mine-mouth value). The State of Utah would not receive 
a 50% share of the bonus bid and coal royalty and the counties would not receive their 
proportionate share. 

The life of the Skyline mine would not be extended beyond current projections. Canyon Fuel 
indicated that, without the Flat Canyon Tract, the Skyline Mine could close in the year 2003. 
This does not consider the potential for moving into the Federal Coal Lease (U-67939) that lies 
directly to the north of the existing permit area. This lease contains at least 24.1 million tons of 
recoverable coal reserves. Ifmined, the life of the mine could be extended at least by 6-8 years 
to at least the year 2009. 

When the mine closes 220 jobs will be lost at the mine. In addition, an undetermined significant 
number of support services jobs would be lost. 

Cumulative Effects 

Total direct coal mine employment has been on a downward trend since 1997, decreasing from 
2,091 to 1,843 in 1999 (Utah Office of Energy & Resource Planning, July 2000). 

If Skyline Mine closes in 2003, the associated loss of jobs would occur during a period of 
cumulative mine closures in the Wasatch Plateau and Book Cliffs Coal Fields. Two local mines 
closed during 2000 and 2001 and 4 additional mines are projected to close by 2003. It is also 
possible that one new mine could open and for an existing mine to reopen. In addition to 
potential job losses associated with the Skyline Mine, an additional 300 direct mining jobs and 
an unknown number of mine support jobs could be lost. This is having a significant economic 
impact to the Carbon and Emery County areas and to a lesser degree to Sanpete, Utah, Salt Lake, 
and Sevier Counties. 

Due to the mine closures discussed above, Utah coal production and royalties received are on a 
downward trend and will decrease markedly over the next 5 years, decreasing revenue to the 
Federal, State, and local governments. 

Irreversible/Irretrievable Commitment of Resources 

Coal is a nonrenewable resource. Energy and materials expended during the mining process and 
the coal reserves mined and consumed represent both irretrievable and irreversible commitments 
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of resources. Coal reserves left unmined as discussed under this alternative would be considered 
irretrievable and irreversible considering current mining technology and economics. 

The socio-economic effects discussed in this section are irretrievable. Some economic recovery 
or reversal of the downward trend regarding the economic benefits of mining could occur by 
opening/reopening area mines, but the reserves available in Utah for mining are finite and 
rapidly dwindling. The Bureau of Land Management estimates that remaining mineable coal 
reserves in the Wasatch Plateau and Book Cliffs Coal Fields are available for less than 40 years 
of mining. 

Short-Term Use vs. Long-Term Productivity 

Reserves bypassed in the project area would be unavailable for future production considering 
current mine technology and economics. The life of the Skyline Mine under this alternative 
would not be extended and the associated socio-economic benefits would not occur. 

4.1.13.2 Alternatives Band B' 

As compared with Alternative A, the mine life could be extended up to 12 years. The 220 jobs at 
the Skyline Mine and undetermined number of support service jobs related to Skyline Mine 
would be extended for this period of time. Approximately 36 million tons of coal could be 
recovered at a total value of approximately $612 million, based on the current average mine
mouth value (does not including shipping costs) of$17.00 per ton. Royalties would amount to 
approximately $49 million (8% iftotal value) paid to the Federal Treasury. The State of Utah 
would receive a 50% share of the royalties and the counties would receive a proportionat~ share. 

Under Alternative B', the cost of coal production would be increased by the costs of monitoring 
potentially affected resources and improvements and by the cost of mitigations and repair. No 
total estimates of this cost have been made. The costs would include those estimated and 
discussed in Section 4.1.3 .2 for repair of facilities. 

Cumulative Effects 

Under. this alternative the reserves and associated socio-economic benefits discussed above 
would be produced and the associated jobs and benefits would be extended another 9 to 12 years. 

IrreversiblelIrretrievable Commitment of Resources 

Coal is a nonrenewable resource. Energy and materials expended during the mining process and 
the coal reserves mined and consumed represent both irretrievable and irreversible commitments 
of resources. Coal reserves left unmined for roof support and their economic value as discussed 
under this alternative would be considered irretrievable and irreversible considering current 
mining technology and economics. 
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4.0 EFFECTS OF IMPLEMENTATION 

Short-Term Use vs. Long-Term Productivity 

The coal reserves and economic benefits produced from the project area would be added to the 
cumulative benefit/economic base of the Federal government, State, and affected counties for 9 
to 12 years. 

4.1.13.3 Alternative C 

The amount of coal that could be mined would be reduced by approximately one-third due to 
requirements for the protection of surface resources and structures. The mine life could be 
extended by approximately 5 to 7 years. The 220 jobs at the Skyline Mine and undetermined 
number of support service jobs related to Skyline Mine would be extended for this period of 
time. 

The recoverable reserves are estimated at approximately 18 to 20 million tons at a total value of 
$306 to $340 million. Royalties would be approximately $24 to $27 million. However, if 
extensive acreage is blocked from full-extraction due to surface resource protection, the 
operating cost associated with the extensive development required to extract each longwall panel 
could lower overall mine efficiency and coal recovery (BLM, 1999). This decrease of coal 
mined during longwall mining relative to coal mined for development (LDR-Longwall 
Development Ratio) could make the overall economics of mining the tract marginal. The 
potential for receiving competitive bids is reduced. 

The overall cost of coal production would also be increased compared to Alternatives B for 
resource monitoring and mitigation. 

Cumulative Effects 

Under this alternative the reserves and associated socio-economic benefits discussed above 
would be produced and employment and benefits at the Skyline Mine would be extended by 
approximately 5-7 years. 

Irreversible/Irretrievable Commitment of Resources 

Coal is a nonrenewable resource. Energy and materials expended during the mining process and 
the coal reserves mined and consumed represent both irretrievable and irreversible commitments 
of resources. Coal reserves left unmined for roof support and their economic value as discussed 
under this alternative would be considered irretrievable and irreversible considering current 
mining technology and economics. 
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4.0 EFFECTS OF IMPLEMENTATION 

Short-Term Use vs. Long-Term Productivity 

The coal reserves and economic benefits produced from the project area would be added to the 
cumulative benefit/economic base of the Federal government, State, and affected counties for 5 
to 7 years. 
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Figure 4.5 
Plot ofCummulative Number of Events Versus Event Magnitude for Skyline Mine 
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5.0 CONSULTATIONillEIS COMMENTS AND RESPONSES 

5.1 INTRODUCTION 

This chapter displays the letters received in response to public review of the Draft Environmental 
Impact Statement (DEIS) and responses. Each letter was assigned a number at random. The 
letter numbering scheme does not represent chronological dates of receipt or importance. A 
bracket in the left column identifies individual comments in each letter with a number identifying 
the comment by letter number and comment number. For example, the first comment in Letter 
No.1 is identified as comment 1.1. The responses are keyed to the comments by the 
identification number. Responses are provided under individual subtitles for each comment. 
The responses are provided below, immediately followed by copies ofthe comment letters. 

5.2 RESPONSES 

The responses to comments are presented in this section. The letters were numbered at random. 

COMMENT LETTER NO.1 
CANYON FUEL COMPANY, LLC 

RESPONSE TO COMMENT 1.1 

The information has been reviewed and the FEIS has been revised accordingly. 

COMMENT LETTER NO.2 
UTAH ENVIRONMENTAL CONGRESS 

RESPONSE TO COMMENT 2.1 

See FEIS Chapter 2, Issues Identified But Not Carried Through The Analysis. The Forest 
Service and BLM recognize that greenhouse gasses, including carbon dioxide, would be released 
into the atmosphere from burning of coal from the project area. The amount of greenhouse 
gasses potentially released to the atmosphere from burning and generation of electricity is 
presented in Chapter 2 per ton of coal. In regard to global climate change, scientists have 
debated the potential effects for the last decade and studies with conflicting conclusions continue 
to be published. According to the US Environmental Protection Agency 
(http://www.epa.gov/globalwarming/uncertainties.html) there is certainty that human activities 
are adding greenhouse gasses to the atmosphere, and that these gasses tend to warm the earth. 
However it is not known to what degree human-generated greenhouse gasses are responsible for 
the global warming trend. This is because other factors, natural and human, affect the earth's 
temperature. Scientific understanding of factors such as natural climatic variations, changes in 
the sun's energy, and the cooling effects of pollutant aerosols are not well understood. There is 
scientific uncertainty regarding how much warming will occur, how fast warming would occur, 
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and what the potential adverse and beneficial effects would be. It is beyond the scope of this 
document to predict what potential effects burning of the coal from the project area for 
generation of electricity would have on the global climate. The local coal fired power plants will 
continue to bum coal at the current or increased rate regardless where the coal comes from. If 
not mined from the project area, coal would be imported from other areas with potentially greater 
effects due to burning of lower quality coals. 

RESPONSE TO COMMENT 2.2 

Age dating of waters encountered underground in the mines has been determined to be many 
thousands of years old, trapped in underground paleo-stream channels. Communication with 
surface waters, if it exists, is extremely slow, taking many thousands of years to seep into the 
coal-producing zone. Water pumped into underground sumps would not be in communication 
with surface water sources. 

RESPONSE TO COMMENT 2.3 

The quality of discharge water from the mines has been re-evaluated since publication of the 
DEIS. Considering the mixing models comparing the quality of discharge waters and the 
receiving drainages, it has been determined that the water quality would not change sufficiently 
to cause detrimental effects to the aquatic ecosystems. Due to dilution factors regarding the 
receiving waters and unaffected downstream tributaries, the effects to quality downstream would 
be negligible. See Sections 4.1.4 (Surface Water) and 4.1.7 (Wildlife) in the FEIS. 

RESPONSE TO COMMENT 2.4 

As discussed in the Biological Assessment (BA) and response to comment 2.3, effects to the 
quality of the Colorado River System would be negligible. No effects to threatened or 
endangered species are anticipated. Consultation with the US Fish and Wildlife Service has been 
completed and they concur with our assessment (Letter to the Forest Supervisor, dated 
November 1,2001). 

RESPONSE TO COMMENT 2.5 

Boulger Dam was constructed in the 1930s by the Civil Conservation Corps. Sediment is rapidly 
accumulating in the reservoir causing degradation of fish habitat. The reservoir does not provide 
important habitat for fish reproduction. It is stocked with Rainbow trout to provide the 
recreation fishing opportunity. Yellowstone cutthroat trout use the reservoir mainly for access to 
habitat upstream of the reservoir. 

As up-front mitigation for potential effects to Burnout Creek from mining, Canyon Fuel paid for 
construction of the fish ladder/spillway at Boulger Reservoir that currently allows Yellowstone 
cutthroat trout to access the reservoir and spawning habitat in Boulger Creek above the dam. 
Prior to construction of the fish ladder, the original spillway precluded migration of Yellowstone 
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cutthroat to stream reaches above the reservoir. Removal of the dam and reservoir from use 
would not affect fish migration. The mine operator would be required to construct a suitable 
channel through the reservoir area to prevent scouring and sediment production. The channel 
would be designed to allow migration of aquatic species, including Yellowstone cutthroat trout, 
and transport of nutrients. No threatened or sensitive species would be affected. See Section 
4.1.7. 

RESPONSE TO COMMENT 2.6 

The Forest consulted with the US Fish and Wildlife Service and obtained concurrence with 
conclusions of and Biological Assessment. See response to Comment 2.4. 

RESPONSE TO COMMENT 2.7 

The EIS discloses the cumulative effects of grazing, other activities, and the proposed action. 
See Section 4.1.6, Cumulative Effects. As discussed in this section, grazing has caused 
vegetation changes in the project area and throughout the Forest. Current management practices 
have resulted in improved vegetation conditions and the current situation that will continue along 
the current trend. The effects of leasing are discussed in addition to other activities. 

RESPONSE TO COMMENT 2.8 

As discussed in the Forest Plan (Page III-31), special emphasis is given to the management of 
riparian areas as you have stated. The FEIS (Section 4.1. 7) addresses riparian areas and aquatic 
resources management direction and potential effects of each alternative, as well as mitigations. 
Resolvable and irresolvable effects will be considered in making the required decisions. 

RESPONSE TO COMMENT 2.9 

The wetland in the Left Fork ofBoulger Creek was evaluated to determine ifit is a peatland or 
fen. This site has been disturbed by human activities and lacks the organic soils and other 
important fen features to qualify as a peatland or fen (Sanderson, 2001). 

It is not likely that subsidence would affect flow of perched aquifer springs such as those at the 
head ofBoulger Canyon that provide water to this area. Many years of spring monitoring in 
subsidence areas has shown that effects to flow are highly unlikely (Kadnuck, 1994, NorWest, 
2000), especially in areas with deep overburden. Overburden thickness in the area is 
approximately 1,800 feet. The wetland area conditions persist only during the spring and dry out 
in the fall. The wet areas are confined to the channels formed by spring drainage during 
baseflow conditions. The water is perched by clay shales in the Blackhawk Formation. 
Subsidence cracks at the surface are highly unlikely due to the thick overburden (approximately 
1,800 feet). If any surface cracks occurred, they would seal quickly by the expanding clays. 
There would be no direct loss of water due to cracks. Only one seam of coal is mineable in this 
area. The slope change due to subsidence would be less than 1 % and would not likely cause 
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changes that would affect the wetland conditions. Any change in stream channel location would 
occur slowly and probably not be measurable. 

RESPONSE TO COMMENT 2.10 

We believe that the analysis of socioeconomic effects in Section 4.1.13 is looked at in context. 
At such time as the Skyline Mine closes, the associated 220 jobs directly provided by the mine 
would be lost. In addition, an undetermined number of support services jobs (trucking, 
contracted technical services, suppliers, railroad, mining equipment repair/maintenance services, 
etc.) would be lost. This loss of jobs would be cumulative in the local communities relative to 
those already lost due to mine closures. This would be an adverse economic effect to the local 
economies (See Letter No.3 received from Sanpete County). 

RESPONSE TO COMMENT 2.11 

We agree that opening new areas to mining by existing operations such as the Skyline Mine 
would not create new jobs. However, leasing ofthe proposed tract would extend the existing 
220 jobs and an undetermined number of support service jobs for the lengths of time mining 
operations at the Skyline Mine as specified in the EIS under the action alternatives. The text in 
Chapter 4 has been revised to state that the jobs would be extended by up to 12 years under 
Alternatives B and B' and 5-7 years under Alternative C. The slight decrease in the total number 
of jobs relative to increased production shown on the table you provided is the result of advances 
in mining technology, management practices, and adjustments by the mines to decrease 
production costs due to plunging coal values (State of Utah Natural Resources Office of Energy 
& Resource Planning, 1999 Annual Review and Forecast of Utah Coal Production and 
Distribution, July 2000). The EIS does not state that any new jobs would be created by the 
proposed leasing action as suggested by your comment. 

RESPONSE TO COMMENTS 2.12 and 2.13 

Baseline data on vegetation, wildlife, streams, and springs has already been collected as 
discussed in Chapters 3 and 4 of the FEIS, and in the BE and BA for the leasing analysis. Lease 
stipulations and the mine permit requirements contained in 30 CFR 700 to end, as well as the 
Utah Coal Rules, require sufficient inventories and monitoring to determine if monitoring 
activities cause effects. 

In addition, the mining companies are required to conduct annual surveys for raptors in and 
adjacent to the mine areas in cooperation with the Utah Division of Wildlife Resources 
(UDWR). In addition, Canyon Fuel has conducted raptor surveys for the proposed lease area. 
Under Alternatives B' and C, monitoring of certain aquatic species (to be determined during 
mine plan review and permitting) would be monitored to determine effects to aquatic 
ecosystems. Monitoring data would be reported to the regulatory agencies as required in the 
approved permit. 
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Each perennial stream in the project area would be monitored, including pre-mining baseline 
data. In inventory of all springs in the project area has been conducted with flow data and select 
quality data. Certain springs representing geographic areas, geologic formations, and drainages 
would be monitored to determine effects. It is not practical to monitor every spring in the project 
area, since there are so many. Hydrologic monitoring data is reported to the Utah Division of 
Oil, Gas and Mining on a periodic basis and is available for review on UDOGM Internet web 
site. 

COMMENT LETTER NO.3 
SANPETE COUNTY 

RESPONSE TO COMMENT 3.1 

Thank you for your comment. This information will be taken under advisement. 

COMMENT LETTER NO.4 
THE CHURCH OF JESUS CHRIST OF LATTER-DAY SAINTS 

RESPONSE TO COMMENT 4.1 

Thank you for your comment. Your private surface and coal estate lands adjacent to the project 
area is not included in the area anticipated for reasonably foreseeable development because 
Canyon Fuel has stated that at this time they do not intend to mine this area. The lands and coal 
estate are privately owned. Neither the Bureau of Land Management nor the Forest Service has 
the authority regarding mining of these lands. 

COMMENT LETTER NO.5 
UNITED STATES DEPARTMENT OF INTERIOR 
OFFICE OF THE SECRETARY 
OFFICE OF ENVIRONMENTAL POLICY AND COMPLIANCE 

RESPONSE TO COMMENT 5.1 

The potential effects to the drainages and the associated aquatic resources are discussed in 
Chapter 4. These effects will be considered in making the required decisions. 

RESPONSE TO COMMENT 5.2 

The wetland in the left fork was tested to determine if it is a peatland or fen. This site has been 
disturbed by human activities and lacks the organic soils and other important fen features to 
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qualify as a peatland or fen (Sanderson, 2001). Potential effects to perennial drainages and the 
associated riparian/wetlands are discussed in Chapter 4 and will be considered in making the 
leasing/mining decisions. 

RESPONSE TO COMMENT 5.3 

See response to Comment 2.5 

Boulger Reservoir does not support a self-sustaining fish population but provides access to upper 
Boulger Creek for Yellowstone cutthroat trout. It is planted by the Utah Division of Wildlife 
Resources to provide a quality recreational fishing experience. If drained to allow mining, there 
would be no effects to Yellowstone cutthroat trout because a channel would be constructed 
through the reservoir sufficient to allow downstream transport of nutrients and migration of fish 
and macro invertebrates. 

RESPONSE TO COMMENT 5.4 

Neither the Forest Service nor BLM have direct authority to approve water discharges or to 
require the lessee/operator to discharge specific proportions ofthe discharge waters to particular 
drainages. The authority lies with the Utah Division of Water Quality. However, because 
leasing of the Flat Canyon Tract could result in prolonged discharge of mine waters and Canyon 
Fuel is interested in obtaining a permit from the State of Utah to discharge water to Electric 
Lake, the potential effects have been expanded in the FEIS. The potential effects ofthe three 
discharge scenarios you suggest are presented in the Surface Water Sections of Chapters 3 
(Section 3.1.5) and 4 (Section 4.1.4). 

RESPONSE TO COMMENT 5.5 

The potential effects to Scofield Reservoir, Electric Lake, and downstream waters are disclosed 
to the best of our ability to predict them in the Surface Water Section of Chapter 4 (Section 
4.1.4). 

RESPONSE TO COMMENT 5.6 

Once mining is completed, it is not reasonably foreseeable that water diversion in Eccles Creek 
or mine water discharge would continue. There would be no further need for the diversions. 
The portal areas and breakouts lie along the up dip side of the permit area and would not 
naturally drain mine water. The underground mine workings lie well beneath any of the surface 
drainages in the area and hydrostatic heads are not sufficient to force water to any surface 
discharge locations. 

5-6 FLAT CANYON COAL LEASE TRACT FEIS 



5.0 CONSULTATIONIDEIS COMMENTS AND RESPONSES 

RESPONSE TO COMMENT 5.7 

As discussed in Chapter 4 it is not likely that mine water discharge to Electric Lake would have 
significant adverse effects. The water quality is expected to be consistent with beneficial use 
standards that include culinary water use and cold water fisheries. As required under a UPDES 
pennit, water quality would be monitored. Under Alternatives B' and C, biological monitoring 
would be required under lease stipulations to detennine effects to the aquatic ecosystem. The 
specifics of monitoring would be included in the approved Mining and Reclamation Plan and/or 
Mine Pennit. 

RESPONSE TO COMMENT 5.8 

Under requirements of the UPDES water discharge pennit (all alternatives), the pennittee would 
be required to monitor discharge flows and quality in accordance with Utah Division of Water 
Quality standards. As required in lease stipulations under Alternatives B' and C, water and biotic 
monitoring would be conducted. Canyon Fuel has installed automated continuous monitoring 
equipment in the Skyline mine discharge system that measures TDS, pH, turbidity, and oil and 
grease. If parameters exceed thresholds, water will be automatically rerouted to underground 
storage areas within the mine. The Utah Division of Wildlife Resources would be consulted 
regarding required monitoring during Mine Pennit process, if the lease is issued. 

RESPONSE TO COMMENT 5.9 

In Chapter 3, the Interdisciplinary Team decided to discuss Threatened, Endangered, and 
Sensitive (T,E,&S) species integral with other wildlife and plant species rather than create 
separate heading for T,E,&S species. There are no requirements in the CEQ regulations 
requiring T,E,&S species to be addressed in NEPA documents under separate headings. In 
Chapter 4, T,E,&S species are discussed in a separate heading as you suggest. The Biological 
Evaluation (BE) and Biological Assessment (BA) have been referenced in the text and are 
included in the project file. They contain infonnation grouped by T,E,&S status. 

RESPONSE TO COMMENT 5.10 

It has been detennined that there would be no loss of water in the tract or in the Colorado River 
basin, therefore there would be no effect. This has been documented in the Biological 
Assessment, discussed in Chapter 4, and included in fonnal consultations with the US Fish and 
Wildlife Service. The US Fish and Wildlife Service concurred with the Forest Service 
detennination in the letter of November 1,2001 from the Utah Field Office, US Fish and 
Wildlife Service to Forest Supervisor, Manti-La Sal National Forest regarding Section 7 
Consultation for the Flat Canyon Coal Lease Tract (Project File). 

RESPONSE TO COMMENT 5.11 
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The analysis has detennined that there would be no loss of water to either the Price or San Rafael 
Rivers. Potential effects of each alternative to surface waters are discussed in Chapter 4. See 
response to Comment 5.10. 

RESPONSE TO COMMENT 5.12 

It was concluded in the Biological Assessment and Biological Evaluation, Unsuitability 
Evaluation, and in Chapter 4 of the FEIS that there would be no effects to raptors from 
subsidence and seismicity. The US Fish and Wildlife Service concurred in their letter to the 
Forest Supervisor, dated November 1,2001 (See response to Comment 5.10). 

RESPONSE TO COMMENT 5.13 

Colorado River cutthroat trout were addressed in the Biological Evaluation (BE) and it was 
detennined that there would be no effects. 

The other species mentioned are not Forest Service Sensitive species so were not specifically 
addressed in the BE. They are however listed by the State of Utah as "Sensitive". These species 
do not exist within the project area but may occur in the lower reaches of Huntington Creek 
below the Forest boundary. Water quality substantially degrades in this area due to contact with 
the highly saline, marine Mancos Shale Fonnation. Projections of water quality changes due to 
mine water discharge are addressed in Section 4.1.4. Due to dilution factors from the reservoir 
and downstream tributaries, as well as quality degradation by the Mancos Shale, there would be 
no effects to these species. 

RESPONSE TO COMMENT 5.14 

The cumulative effects of grazing and mining on riparian vegetation are discussed in Chapter 4. 
Since the Forest and Utah Division of Oil, Gas and Mining have established reclamation 
standards that must be met prior to bond release, reclamation standards are assured regardless of 
sheep grazing activities in the area. In addition to final standards, the Forest Service requires 
fencing of reclaimed drill pads until the reclamation and vegetation ground cover standards are 
met. 

RESPONSE TO COMMENT 5.15 

Additional detail has been added to Chapters 3 (Section 3.1.4) and 4 (Section 4.1.3) that 
addresses effects of subsidence and mining-induced seismicity to the pipelines. 

RESPONSE TO COMMENT 5.16 

Infonnation about the difference in coal production, the longevity of existing jobs, royalty 
payments, and bonus bid for each alternative is presented in the Socioeconomic Section (4.1.13). 
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RESPONSE TO COMMENT 5.17 

A regional map showing the project area, Skyline Mine Permit Area, Electric Lake, and Scofield 
Reservoir has been added to Chapter 3, Surface Water (Figure 3.3a). 

RESPONSE TO COMMENT 5.18 

Sections S-1.7 and 2.5 have been revised as suggested in your comment. 

RESPONSE TO COMMENT 5.19 

This correction has been made. 

RESPONSE TO COMMENT 5.20 

Chapters 3 and 4 have been revised to address migratory birds. 

RESPONSE TO COMMENT 5.21 

See response to Comment 5.9. 

RESPONSE TO COMMENT 5.22 

Surveys for boreal toad were conducted in the spring of2001. Habitat for this species and other 
amphibians were found in floodplain areas along Boulger Creek and other pot-hole-sag-ponds 
that capture snowmelt along Boulger Creek. Boreal toads were not found in these surveys. The 
habitat along perennial streams within the project area are excellent habitat and not necessarily 
dependent on springs. Subsidence of springs therefore is not expected to effect amphibian 
habitat. Subsidence is not expected to cause the disappearance of sag ponds and floodplain 
features throughout the middle of subsided areas. Lower reaches of low gradient streams may 
flatten out in gradient causing pooling and an increased in amphibian habitat. Upper reaches of 
streams may steepen in gradient and cause loss of pools and possible down cutting. Only in 
these areas are effects to amphibian habitat expected to occur (Section 4.1.7). 

RESPONSE TO COMMENT 5.23 

Effects to natural resources or to the mine by natural seismic events have not been identified as 
an issue, therefore are not analyzed and are beyond the scope of this analysis. Monitoring of 
subsidence (annual subsidence monitoring reports) and mining-induced seismic events has 
shown that subsidence from longwall mining is substantially complete within less than two years 
of mining. In addition, monitoring of subsidence is required until the lessee/operator can 
demonstrate that subsidence is substantially complete, even if the mine is already closed. This is 
a requirement of both the leases and mine permits, therefore is considered in the analysis for all 
action alternatives. In addition, lease stipulations and the Surface Mining Control and 
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Reclamation Act of 1977 and the Utah Coal Rules require monitoring of subsidence and 
hydrologic resources for at least 10 years after the mine is closed and reclaimed. If monitoring 
detects effects of mining that require mitigation, the lessee/operator would be required to 
complete the mitigation work prior to permit closure or lease relinquishment. It is not likely that 
natural seismic events would cause additional mining-induced subsidence, once mining-induced 
subsidence is complete. Once subsidence is complete, the overburden rock would be fully 
supported. As discussed in the FEIS, mains are designed with an adequate safety factor to 
support the overburden indefinitely. 

RESPONSE TO COMMENT 5.24 

A reference to the U.S. Geological Survey Earthquake Data Base, National Earthquake 
Information Center has been added to the Chapter 7 Bibliography. 

RESPONSE TO COMMENT 5.25 

See response to Comment 5.20. 

RESPONSE TO COMMENT 5.26 

There are no peat wetlands in the project area (See response to Comment 5.2). The FEIS has 
been revised to reflect the results of testing. No disturbance to raptor nests is expected. The 
potential for springs to shift locations due to subsidence is possible but extremely low in areas 
with deep overburden as in the project area. The FEIS has been revised to indicate that snail 
populations associated with individual springs could be affected, but population viability would 
not be threatened due to the large number of springs in the area and the low potential for flow to 
be affected or for spring locations to change due to subsidence. 

RESPONSE TO COMMENT 5.27 

Effects to other species, some of which are prey species, have been considered and discussed in 
the FEIS, Section 4.1.7. 

RESPONSE TO COMMENT 5.28 

Stipulation 17 does not limit replacement of surface water sources affected by mining to 
developed sources. Springs are considered surface water sources; therefore ground water 
systems that recharge the springs would be included. Developed ground water sources such as 
wells are specifically mentioned for replacement, if they are affected by mining. 
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COMMENT LETTER NO.6 
STATE OF UTAH 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF WILDLIFE RESOURCES 

RESPONSE TO COMMENT 6.1 

As discussed in Section 4.1.4 there is a very low risk of loss of surface water flow in perennial 
streams that are subsided. This determination is based on information presented by NorWest 
(2000a) that relies on results ofthe Burnout Canyon Study as well as subsidence and hydrologic 
monitoring conducted at the Skyline Mine. The geology and mining conditions in the existing 
Skyline Mine Permit Area, including Burnout Canyon are generally the same, so this information 
is considered reliable for the purposes of this analysis. Clay shales in the Blackhawk Formation 
swell when wetted and seal subsidence cracks rapidly, preventing downward movement of water. 

RESPONSE TO COMMENT 6.2 

The FEIS discusses the potential for changes in stream morphology and aquatic ecosystems. 
Even though the potential for water loss is very low (See response to Comment 6.1), stream 
channel morphology could be affected. The effects are discussed in Chapter 4 under Aquatic 
Wildlife, Surface Water Hydrology, and Vegetation. 

RESPONSE TO COMMENT 6.3 

The wetland area in the South Fork of Boulger Creek, suspected to be a fen, has been tested and 
evaluated. This site has been disturbed by human activities and lacks the organic soils and other 
important fen features to qualify as a peatland or fen (Sanderson, 2001). 

RESPONSE TO COMMENT 6.4 

Data Adequacy Standards for Federal Coal Leasing, Uinta-Southwestern Utah Coal Region, have 
been met. 

We agree that additional baseline information collection and monitoring must be conducted by 
the operator, if Alternative B' is selected and implemented. Special Coal Lease Stipulations 3 
and 7 require baseline data collection and monitoring sufficient to determine the progressive and 
final effects of mining. If this alternative were selected, specific monitoring requirements and 
methods would be determined through the Mine Permit Application Package review and 
approval process. 
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RESPONSE TO COMMENT 6.5 

Sections 3.1.5 and 4.1.4 have been updated in the FEIS to address water discharge to Electric 
Lake that has occurred since release of the DEIS and additional scenarios for water discharge. 

RESPONSE TO COMMENT 6.6 

Neither the Forest Service nor BLM have authority to require any specific scenario for mine 
water discharge, but have an obligation to discuss potential cumulative effects of potentially 
leasing the Flat Canyon Tract. Authority lies with the Utah Department of Environmental 
Quality, Division of Water Quality. As discussed in the FEIS, water discharge at Eccles Creek 
will probably continue or increase under any of the likely scenarios. 

RESPONSE TO COMMENT 6.7 

Under all of the action alternatives, water flow and quality monitoring would be required under 
any UPDES Permit issued, authorizing mine water discharge to Electric Lake. See response to 
Comment 5.8. 

RESPONSE TO COMMENT 6.8 

Section 4.1.8 was revised and now states that under Alternative B' the lessee/operator would be 
required to mitigate the loss of recreation opportunity during the time that the reservoir is not in 
use. Special Coal Lease Stipulation 13 requires the lessee to protect, repair, or replace Forest 
Service surface improvements if they are lost or damaged. "Replacement" can mean direct 
replacement or off-site mitigation. This stipulation sets the stage for requirements and 
negotiations with the lessee/operator during the Mine Permit Application Package review and 
approval process. If the reservoir were removed from service due to mining, the Forest Service 
would work with the Utah Division of Wildlife Resources, Utah Division of Oil, Gas and 
Mining, and the lessee/operator to determine appropriate mitigations. 

RESPONSE TO COMMENT 6.9 

See response to Comment 6.8. Your suggestions for mitigation of the potential loss of recreation 
use at Boulger Reservoir would be considered. 

RESPONSE TO COMMENT 6.10 

Under Alternatives B' and C, Special Coal Lease Stipulations 2 and 14 would require the 
lessee/operator to conduct surface operations such as coal exploration in a manner that would not 
cause significant effects to Threatened, Endangered, Sensitive species, big-game species, and 
other key wildlife habitat (see discussion in Section 4.1.7). Proposed surface disturbing activities 
on lease typically require additional environmental analyses that are used as the basis for Forest 
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Service consent decisions to the authorizing agency, including reasonable provisions for the 
protection of non-coal resources. Protection measures would include timing restrictions, if 
appropriate. It is our policy to consult with the Division of Wildlife Resources regarding such 
projects. 

COMMENT LETTER NO.7 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 

RESPONSE TO COMMENT 7.1 

The FEIS has been revised to include more detail. 

RESPONSE TO COMMENT 7.2 

See response to Comment 2.9. 

The wetland in the left fork ofBoulger Creek was tested to determine if it is a peatland or fen. 
This site has been disturbed by human activities and lacks the organic soils and other important 
fen features to qualify as a peatland or fen (Sanderson, 2001). 

RESPONSE TO COMMENT 7.3 

Special Coal Lease Stipulations 9 and 20 have evolved to the current wording and content after 
many years of review and negotiations, with industry, regulatory agencies, and the public. 

Special Coal Lease Stipulation 9 prohibits subsidence of perennial streams, unless specifically 
approved. This allows the responsible agencies to specifically analyze the potential effects of 
subsidence and make NEP A based decisions regarding mine proposals to subside them 
considering all dependant resources such as riparian vegetation and aquatic habitat. The Land 
and Resource Management Plan for the Manti-La Sal National Forest, 1986 specifically 
addresses riparian areas and Riparian (RPN) Management Units. Forest plan direction requires 
avoidance of riparian areas for activities that could affect them, but does not prohibit activities in 
riparian areas. This allows the Forest Service to evaluate the tradeoffs of proposed activities and 
make informed decisions, and to prohibit such activities if Forest Plan objectives cannot be met. 
This stipulation, as written, provides the Forest Service and regulatory agencies adequate 
authority to manage perennial drainages and associated riparian ecosystems as needed to meet 
Forest Plan objectives. 

Coal Lease StipUlation 20 provides the lessee ample notice that they may be assessed royalties 
on unmined coal and provides for an exception for coal not mined for environmental reasons. 
The first sentence ofthis stipulation requires compliance with Maximum Economic Recovery as 
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defined at 43 CFR 3480.0-5(21). The definition of Maximum Economic Recovery in 43 CFR 
3480.0-5(21) specifically allows for consideration of compliance with applicable laws and 
regulations, such as those that would prevent mining to protect other resources. In addition, the 
second paragraph of this stipulation requires the operator to provide justification for leaving coal 
reserves unmined. BLM considers requirements for protection of surface resources under other 
lease stipulations, laws, and regulations to be adequate justification. 

The decision authority regarding issuance ofUPDES permits lies with the Utah Department of 
Environmental Quality, Division of Water Quality. Neither the Forest Service nor BLM have 
authority to issue or deny UPDES permits. 

RESPONSE TO COMMENT 7.4 

The information presented in the FEIS regarding subsidence is sufficient on which to base the 
required decisions. Subsidence predictions are based on subsidence modeling as adjusted by 
actual subsidence monitored within the existing permit area with essentially the same geology 
and mining conditions. In regard to how drainages with lower gradients than Burnout Canyon 
would react to slope changes from subsidence, there are no known situations with gradients less 
than 5% and similar geologic conditions to consider as examples. Burnout Canyon has the same 
geologic conditions, but has a steeper average gradient. The Burnout Canyon Study 
demonstrated that there is negligible potential for cracks that would cause water loss. As 
discussed in Chapter 4, an increase in pools and some meandering may occur. There are short 
segments of Burnout Creek that have been subsided that have gradients less than the 5%, even 
though the average is greater than 5%. Subsidence of one ofthe low gradient segments caused 
establishment of a small stable pool that was determined by the Forest Service and regulatory 
agencies to have no adverse effect to the associated ecosystem (UDOGM Burnout Canyon 
Subsidence Review Report, 2000). 

RESPONSE TO COMMENT 7.5 

The subsidence expected would be very subtle and not apparent to Forest visitors as indicated 
during our joint field trips to the project area and Burnout Canyon on July 26 and August 3, 
2001. Cross-sections would not adequately display subsidence changes relative to the existing 
topography because of the predicted subsidence amounts are so small (5 to 14 feet) relative to 
high topographic relief in the project area. The subsided areas and areas of potential permanent 
tensile strain are shown for each alternative on Figures 4.6 through 4.8. 

RESPONSE TO COMMENTS 7.6 

You are correct that the Bureau of Land Management (BLM), Office of Surface Mining (OSM), 
Utah Division of Oil, Gas and Mining (UDOGM), and the Forest Service all have roles and 
responsibilities regarding mine permitting, some of which overlap. The BLM is responsible for 
leasing with Forest Service consent. The role of each agency is explained in Chapter 1, Sections 
1.3 and 1.6. Specific methods, criteria, and requirements for the monitoring plans would be 
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detennined through review and approval of the Pennit Application Package for mining. This 
would be the responsibility ofthe Utah Division of Oil, Gas and Mining with Forest Service 
participation. The Utah Division of Oil, Gas and Mining, BLM, and the Forest Service would 
evaluate monitoring infonnation. The BLM, UDOGM, and Forest Service would decide when 
remediation is necessary. 

UDOGM is responsible for acquisition and administration of the reclamation bond. Both BLM 
and the Forest Service review the bond infonnation for adequacy. A discussion on bonding has 
been added to Chapter 1. 

RESPONSE TO COMMENT 7.7 

The potential for subsidence of full-support main entries over the short and long-tenn has been 
evaluated extensively and is discussed in Section 4.1.2 based on modeling conducted by 
NorWest,2000. Subsidence from longwall mining and full-extraction room-and-pillar mining 
starts within weeks of mining and would be substantially complete within one or two years of 
mining. There is no potential for continued mine water discharge after the mine is closed. The 
portal area, breakouts, and proposed discharge locations are well above the coal seams that could 
potentially be flooded and there would not be sufficient hydrostatic head in known aquifers to 
force water to these locations. 

In accordance with the Surface Mining and Reclamation Act and implementing regulations, as 
well as the Utah Coal Rules the lessee/operator is required to monitor subsidence and hydrology 
until it can be demonstrated that conditions have stabilized. The responsibility period for 
monitoring the success of reclamation after mine closure is a minimum of 10 years. Under 
Alternatives B' and C, lease stipulations would require monitoring of subsidence, hydrology, and 
vegetation sufficient to quantify the progressive and final effects of mining. The operator would 
be required to demonstrate that subsidence is substantially complete and that any effects to 
hydrology and vegetation have stabilized. 

RESPONSE TO COMMENT 7.8 

The FEIS has been revised to address the current situation. Conditions at the mine have changed 
substantially since the DEIS was released. Large amounts of water were intercepted 
underground along a fault/fracture system. In addition, Canyon Fuel has drilled two wells in 
James Canyon to intercept and discharge ground water and prevent continued inflow into the 
mine workings. The water is intercepted from the Starpoint Sandstone prior to entering the mine 
and is not considered by the Utah Division of Water Quality to be industrial or mine water. The 
water is being discharged to Electric Lake. The quality of this ground water discharge to Electric 
Lake is good, meeting State water quality standards. In addition, discharge of mine water to 
Eccles Creek has increased. The changes in flow and quality resulting from this situation have 
been evaluated and presented in the FEIS. 
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RESPONSE TO COMMENT 7.9 

Canyon Fuel is required to perfonn quarterly Chronic and Acute testing on water discharged 
from the mine to Eccles Creek under their UPDES discharge pennit. Both tests are perfonned 
using Flathead minnows and Ceriodaphnia dubia (water flea). The Acute test measures the 
survivability and Chronic test measures the reproductive success of the organisms within the 
tested waters. The mine passes the Acute testing for both species and the Acute testing for 
Ceriodaphnia, but occasionally fails the Chronic testing for Ceriodaphnia. Canyon Fuel has a 
Toxicity Inventory Evaluation (TIE) and has detennined that minute concentrations of nickel 
(less than 35 micrograms/liter or parts per billion and more than 15 micrograms per liter) 
combined with the presence of iron in the mine water is the culprit. Mine water pumped through 
water sumps in gob area contains between 20 and 35 micrograms per liter of nickel, whereas 
water entering the mine that is not pumped through the gob typically contains less than 10 
micrograms per liter of nickel. The UPDES discharge pennit allows a concentration of nickel up 
to 4.6 milligrams per liter or parts per million which is nearly an order of magnitude above the 
toxic levels for Ceriodaphnia. The discharge waters are well within beneficial use standards for 
cold water fisheries, agricultural water, and drinking water regarding nickel. Canyon Fuel has 
increased their pumping capabilities and plans to pump less water into the gob areas. They plan 
to control nickel and TDS concentrations discharged by appropriate mixing of water directly 
entering the mine with water from the sump or gob areas (personal communications with Chris 
Hansen, Canyon Fuel Company, LLC, email dated 1110712001). 

Under their existing UPDES pennit for discharge to Eccles Creek and a UPDES pennit for 
discharge to Electric Lake, if issued, discharges of water must meet discharge requirements of 
the State of Utah. Any discharge to Electric Lake, ifpennitted, would be required to be of 
quality equal or better than the receiving waters. 

RESPONSE TO COMMENT 7.10 

Section 4.1.4 has been revised in the FElS to include this infonnation. 

RESPONSE TO COMMENT 7.11 

The effects to Electric Lake and Huntington Creek are discussed in Section 4.1.4. 

RESPONSE TO COMMENT 7.12 

See response to Comments 6.6 and 7.13. Neither the Forest Service nor BLM have authority to 
authorize any specific scenario for mine water discharge and water quality, but have an 
obligation to discuss potential cumulative effects of potentially leasing the Flat Canyon Tract. 
Authority lies with the Utah Department of Environmental Quality, Division of Water Quality. 
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RESPONSE TO COMMENT 7.13 

Section 4.1.4 of the FEIS discusses effects of mine water discharge regarding surface water. 
Section 4.1. 7 discusses potential effects to wildlife species. These sections have been expanded 
to address the effects in more detail than was presented in the DEIS. 

RESPONSE TO COMMENT 7.14 

The FEIS compares water quality discharge to existing quality of the receiving waters and to 
Beneficial Use Standards. Anti-degradation standards do not apply to Eccles Creek, below the 
Forest Boundary. Anti-degradation standards would only apply to a new UPDES permit, if 
issued, for discharge to Electric Lake. A UPDES permit could only be issued to Canyon Fuel for 
mine water discharge into Electric Lake if Electric Lake and Huntington Creek below the dam 
are reclassified from High Quality Water - Category 1 (no new point source discharges allowed) 
to High Quality Water - Category 2 (new discharge allowed if there is no degradation of water 
quality). The anti-degradation standards you refer to would be the existing quality of the 
receiving waters. 

RESPONSE TO COMMENT 7.15 

See responses to Comments 2.9 and 7.2. The wetland in the Left Fork of Boulger Creek has 
been evaluated and determined not to be a peatland. 

It is not likely that subsidence would affect flow of perched aquifer springs such as those at the 
head of Boulger Canyon that provide water to the wetland. Many years of spring monitoring in 
subsidence areas has shown that effects to flow are highly unlikely (Kadnuck, 1994, NorWest, 
2000). The water is perched by clay-rich shales in the Blackhawk Formation. Subsidence cracks 
at the surface are highly unlikely due to the thick overburden (approximately 1,800 feet). If any 
surface cracks occurred, they would seal quickly by the expanding clays. There would be no 
direct loss of water due to cracks. Only one seam of coal is mineable in this area. The slope 
change due to subsidence would be less than 1 % and would not likely cause changes that would 
affect the wetland. Any unlikely change in stream channel location would occur slowly and 
probably not be measurable. 
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COMMENT LETTER NO. 7a 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 
Follow-up to Site Visits of July 26 and August 8, 2001 

RESPONSE TO COMMENT 7a.l 

See responses to Comments 2.9, 7.2 and 7.15. The wetland in the left fork of Boulger Creek has 
been tested and determined to not be a peatland. A copy of the report completed by John 
Sanderson (Sanderson, 2001) was sent to your office for information. The springs were 
addressed in this report and the potential for effects to springs was addressed in the FEIS, 
Section 4.1.5. 

RESPONSE TO COMMENT 7a.2 

Under Alternatives B' and C, monitoring ofthe perennial stream channels and associated 
. wetlands would be required of the lessee/operator (Special Coal Lease Stipulations). The 
monitoring plan would be reviewed for approval during the mine permitting process. 

RESPONSE TO COMMENT 7a.3 

John Sanderson (Hydrobiologist) and Veronica Estelle (Ecologist) conducted the ivestigation. 
John was recommended by the US Fish and Wildlife Service as a recognized expert in this field. 

RESPONSE TO COMMENT 7a.4 

The soils were sampled and tested. See response to Comment 7a.1. 

RESPONSE TO COMMENT 7a.5 

Your comment has been noted. 

COMMENT LETTER NO.8 
THE HOPI TRIBE, CULTURAL PRESERVATION OFFICE 

RESPONSE TO COMMENT 8.1 

A copy of the cultural resources report and letters of consultation with the Utah State Historical 
Preservation Office have been sent to your office as requested. 

COMMENT LETTER NO.9 
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KELLY PAYNE AND ERIK PETERSEN 

RESPONSE TO COMMENT 9.1 

Thank you for your comment. The FEIS discusses that the potential for effects to flow quantities 
of springs and streams from subsidence is low. 

RESPONSE TO COMMENT 9.2 

Thank you for your comments. The conclusions in the FEIS are generally consistent with your 
statements regarding potential effects of subsidence to flow quantities of springs and streams. 
The FEIS also states that the potential effects to stream morphology from subsidence should be 
negligible for streams with similar gradients similar to Burnout Canyon (greater than 5%). The 
FEIS states that stream subsidence of stream reaches with gradients less than 5 to 7% could 
result in changes in stream channel morphology that could affect stream ecosystems. This is 
evidenced by the formation of a small pond in the headwater of Burnout Creek after the second 
seam was extracted in a short segment of the stream where the gradient was less than 5%. If 
similar changes should occur over long segments with shallow channel gradients as occurs in 
Boulger and Flat Canyon Creeks, the morphological changes could alter stream ecosystems. 
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July 2.2001 

Canyon Fuel Company, LLC 
Skyline Mines 
HC35 Box 380 
Helper. Utah 84526 
435/448.6463 Fax: 435/448·2632 

Ms. Elaine Zieroth, Forest Supervisor 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

Re: Draft EIS for Flat Canyon Federal Coal Lease Tract (UTU-77114) 

Dear Ms. Zieroth: 

Letter 1 

Canyon Fuel Company appreciates the effort put forth by the Forest Service and BLM in 
preparing the Draft EIS for the Flat Canyon coal tract. The document appears to be 
complete and mostly adequate. 

Canyon Fuel would like to take this opportunity to make one comment regarding the 
DEIS, a comment concerning references to exceedances to poorly identified quality 
standards of water discharges and, then, projections stemming from the exceedances. 
The references are made in several sections of the Effects of Implementation segment 
of the DEIS and state or imply that Skyline Mine has had one or a few exceedances of 
specific water quality limits. It seems that these exceedances, especially phosphorous 
and phenols, are then isolated and used to extrapolate unlikely events such as mine 
water discharge caused eutrophication of Scofield and/or Electric Lakes. 

The Forest Service has the data in-house to demonstrate that these extrapolations are 
overstated. Canyon Fuel requests that the Forest Service re-examine the data it already 
has and, prior to completion of the Final EIS, revise the language in the DEIS to more 
accurately portray reasonably expected events. Because the data is at hand, this 
revision should not require more than a partial workday for the specialist involved. 
Canyon Fuel is willing to assist with identification of the data, should such help be 

r-desired. Attached is a more detailed description of specific items of concern. 

We encourage the Forest Service and BLM to move this project forward rapidly and 
hope to realize a suitable lease offering from it. 

Sincerely, 

ol:: 
General Manager 

Attachment 



June 25, 2001 

Elaine Zieroth 
Forest Supervisor 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

Dear Supervisor Zieroth, 

Letter 2 

--.-----

L .. 

The Utah Environmental Congresss (VEC) appreciates this opportunity to comment on the 
DEIS for the Flat Canyon Coal Lease Tract. We ask to be kept on the mailing list to receive additional 
information regarding this project as it moves through the NEP A process. 

The UEC has several concerns with regards to this proposed action. First, we wish to raise an 
issue raised by both the UEC and the EPA in comments submitted to your office during the scoping 
phase of planning for this project. The DEIS states on pages 2-8 and 9 both the EPA and VEC raised 
concerns regarding the potential impacts on the climate associated with the consumption of fossil fuels 
such as coal. Unfortunately the Manti-La Sal National Forest deemed this concern "beyond the scope 
of this analysis." 

Cumulative impact is "the impact on the environment which results from the incremental 
impact ofthe action when added to other past, present, and reasonable foreseeable future action 
regardless of what agency (Federal or non-Federal) or person undertakes such other actions. 
Cumulative impacts can result from individually minor but collectively significant actions taking place 
over a period of time." (40 C.F.R. 1508.7). This definition does not limit an analysis to the project 
area if the proposed action can have impacts beyond the geographic boundaries where the project 
being analyzed is to take place. 

While it may be difficult to assess the impacts of burning 36 million tons of coal over 9-12 
years on the global climate, it should be relatively easy to calculate the amount of carbon dioxide 
produced through the burning of this fuel over that period of time. The DEIS does not dispute the fact 
that the coal will be burnt. When speaking globally 36 tons may have a minor impact, but when added 
to the consumption of coal in the U.S. and other nations the cumulative impact is undisputedly large. 

~ I'rthe Forest Service is going to racilitate the continued change to the global climate by making coal on 
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R ClandS under its jurisdiction available for burning it must consider the impact such availability will have 
~ sm continued climate change. - - -

Based on the amount of subsidence described within the DEIS under all of the action 
alternatives, and on the concern regarding the continued use of fossil fuels discussed above, the UEC 
endorses the No Action Alternative. Having said that, the UEC also believes that the only action 
alternative that comes close to meeting the legal and moral mandate of your agency to protect the 
resources under your jurisdiction is Alternative C. This alternative would not allow subsidence within 
perennial drainages and offers greater protection to Boulger Dam and the Flat Canyon Campground. 

The UEC considers Alternative B indefensible given the fact that it allows mining without any 
special leasing stipulations that would protect the surface resources within the project area. Alternative 
B' offers a greater degree of protection, but still exposes perennial drainages to the potentially heavy 
impacts associated with subsidence. 

The VEC is troubled by the proposal to divert water produced as a result of mining into Electric 
Lake. The DEIS acknowledges the presence of Yellowstone cutthroat trout and describes past 
episodes where water discharge has violated water quality standards established under the Utah Point 
Discharge Elimination System (UPDES) Pennit. In addition to impacts to ,Electric Lake, Scofield 
Reservoir "has been affected by the introduction of mine water discharge." 

The DEIS states that in the past "Concentrations of total boron, cyanide, dissolved lead, total 
phosphorous, and TDS have on at least one occasion exceeded the concentration limits specified by 
one or more of the standards." The DEIS continues, "Concentrations of cyanide from CS-12 on one 
occasion exceeded the standard for aquatic wildlife." (DEIS page 4-23). The DEIS notes that if the 
company determines these standards are exceeded in the future water will be diverted into underground 
storage, but the DEIS does not make clear what will eventually happen to water placed in underground 
storage. To what degree are treatment methods successful in reducing discharge to limits acceptable 
under the UPDES Permit? How long is water stored underground and what risks are there of water 
seeping into ground water or being discharged through seepage and springs prior to treatment? 

§ 
The FEIS needs to consider impacts to aquatic species beyond those that may exist within the 

~ project area. Water discharged from the mine will eventually make its way into the San Rafael River 
and the Colorado River and rna im act water ualit within these waters. Umpacts to threatened andj 

~ [endangered fish within the Colorado River watershed needs to being fully considered and consultation EJ with the U.S. Fish and Wildlife Service regarding potential impacts to these species must be initiated. 

The Manti-La Sal National Forest needs to fully consider the impact to fish and other aquatic 
species within Boulger Reservoir should it be drained to facilitate mining. Any TES or management 
indicator species that use this reservoir need to be disclosed within the FEIS, and impacts to these 
populations should receive a full-and detailed discussion. The draining ofBoulger Reservoir will have 
a significant and long-term impact on species that currently reside there that will be difficult if not 
impossible to reverse. 

The Migratory Bird Treaty Act (MBT A) makes it unlawful to take, kill, or possess migratory 
birds. In addition, Executive Order 13186 requires Federal agencies to comply with the MBT A and to 
develop an agreement between the U.S.FWS and other Federal agencies regarding the conservation of 



~ DEIS fails to adequately consider the impacts of the proposed action to migratory birds within the ~ [
migratory birds and to minimize the unintentional take of these species to the extent practicable. LThe 

~ project area, including raptors, and must fully disclose and discuss these impacts within the FEIS. 

The VEC i~ concerned about the cumulative effects of grazing when combined with 
subsidence. This is especially a concern when considering the potential for riparian area and wetland 
recovery following subsidence events. The Manti-La Sal National Forest has initiated the NEPA 
process for pennit renewal on a number oflivestock allotments across the Wasatch Plateau, including 
the project area. The Forest Service is proposing an EIS to consider the impacts of grazing as part of 
this permit renewal process. Just as that EIS for grazing must consider the cumulative effects of 
mining when combined with grazing, so the FEIS for this project's must fully consider the impacts of 
grazing when combined with mining related impacts. 

The DEIS draws attention to its Forest Plan regarding the direction mandated for riparian 
habitat. "The Forest Plan direction includes the following, 'Give preferential consideration to riparian 
area dependent resources in cases ofunresolvable resource conflicts.' and 'Manage waters capable of 
support self-sustaining fish populations to provide for those populations. '" (DEIS page 4-45). Given 
the potential impacts associated with subsidence together with continued grazing in the area it is our 
opinion that there is the presence of"unresolvable" conflicts here. The preservation of the riparian 

-",esources under the jurisdiction of the Forest Service should take precedence over mining. 

The DEIS also acknowledges the presence of some unique environments within the project 
area. Of particular concern are the peat land remnants located in the left fork of Boulger Creek. These 
remnants are left over from the last glacial period and may be the southern most peatlands in Utah. 
Given the sensitivity of these areas to hydrological changes, we urge the Forest Service not to allow 
any subsidence beneath these lands and to fully consider any hydrological changes that may result 
from any of the action alternatives. 

On page 3-38 the DEIS begins to consider the socio-economic impacts associated with the 
proposed action. The DEIS provides data regarding the number of jobs created by the Skyline Mine 
and coal mining in general within the area. While the DEIS does not directly say so, the implication is 
definitely present that without continued mining coal mining related employment will drop and the 
economic well being of the region will be negatively impacted. Mining related employment figures 
need to be looked at in context, however. 

The VEC has attached to these comments a chart documenting coal production and mining 
related jobs for Emery and Carbon Counties. This chart documents an increase in coal production with 
a corresponding decrease in mining jobs for this region. These figures are provided by the Governor's 
Office of Planning and Budget, and show that opening new areas to coal mining will not necessarily 
equate to more jobs in the future. Indeed, the DEIS admits that several other mines within the area are 
slated to close in the near future, and it is impossible to see how expansion of the Skyline Mine will 
lead to any significant increase in coal mining jobs when output is likely to drop anyway in the near 
term. 

[

The VEC is concerned about the level of monitoring that has taken place in the past with 
regards to TES and management indicator species. Without adequate information documenting the 
condition of existing populations of these resources, it will be impossible for the Forest Service to 



· . 

detennine whether or not mine activities are causing a downward trend in specific populations of these 
plants and animals. Furthennore, the Forest Service must collect water quality data and output data 
from each spring and stream within the area if it is to successfully detennine the affects of subsidence 
on these waters in the future. Baseline data will be critical to any future monitoring efforts if the 
Forest Service decides to authorize expanding mining operations for the Skyline Mine. 

Thank you again for this opportunity to comment on the proposed action. We look forward to 
reviewing your response to our concerns and the FEIS in the future. 

Program Director, UEC 
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mmlssioners: 

die L. Cox • Chairman 
Ice A. Blackham 
:g Dettinger 

Lnpete County Courthouse 
June 15,2001 

Elaine Zicroth 
Forest Supervisor 
Manti-LaSal National Forest 
599 West Price River Drive 
Price, Utah 8450 I 

Dear Ms. Zieroth, 

Assessor: 
Attorney: 
Auditor: 
Clerk: 
Recorder: 
Sheriff: 
Treasurer: 

Steven D. Kjar 
R08s C. Blackham 
Ilene B. Roth 
Kristine Frischkne 
R~ed D. Hatch 
Claude A. Pickett 
Earl D. Clark 

160 North Main' Manti, Utah 84( 

Letter 3 

The Sanpete County Commissioners appreciate the opportunity to provide comment on 
the Draft Environmental Impact Statement on the proposed lease application for the Flat 
Canyon Coal Tract by Canyon Fuel Co. 

Sanpete County has been anxiously waiting for the time when a major coal mining 
operation would move into Sanpete County. Therefore we are very supportive of the 
proposal to bid and lease. 

As you are aware more than 50% of the Skyline mines employees are from Sanpete 
County. Another 9-12 years of production would have an enonnous and positive 
economic effect on the county besides the benefit of utilizing a resource that is becoming 
increasingly critical now, as the petroleum reserves are in short supply and being 
depleted. 

After analyzing the draft we have determined that the B' alternative is the proposal that 
we unanimously support and ask you to seriously consider. 

If there is any more information that you would like to receive from us please feel free to 
contact us . We will be happy to work with you on any aspect of the draft . 

Sincerely 
-

~/<' ~d 
~6x"- {7 

Sanpete County 
Commission Chair -__ 0_-

" . ~ f ';I': r. . 

1 



REAL ESTATE DIVISION 

Twelfth Floor East 
50 East North Temple Street 
Salt Lake City, Utah 84150-6320 
Phone: 1-801-240-3840 
Facsimile: 1-801 -240- 29 13 

Elaine Zieroth 
Forest Supervisor 
Manti-LaSal National Forest 
599 West Price River Drive 
Price, Utah 84501 

THE CHURCH OF 

. JESUS CHRIST 
OF LATTER-DAY SAINTS 

Subject: Proposed Flat Canyon Lease Tract (UTU-7714) 

·Letter 4-

25 June 2001 

Thank you for the copy of the "Flat Canyon Coal Lease Tract Draft Environmental Impact 
Statement" dated May 2001, regarding the proposed Flat Canyon Lease Tract (UTU-77114). 

I Having reviewed the Draft Environmental Impact Statement tEIS), it appears the outline of the 
Church holdings adjacent to the tract needs to be corrected. I have attached an earlier letter which 
includes a copy of the figure you provided with the approximate "LDS Campground" surface 
area controlled by the Church highlighted in yellow. The Church also controls the mineral rights 
under most of this same area. 

We anticipate eventual recovery of the coal resource held by the Church. We appreciate the 
,--Church holdings being included in the EIS effort. 

Please let us know if there are any questions. We look forward to our continued communications. 

Sincerely, 

JD (Jeff) McKenzie, PE 
Mining Engineer 

The Church of Jesus Christ of Latter-day Saints 
Natural Resource section 
Real Estate Division 
Twelfth Floor East, Room 1229 
50 East North Temple Street 
Salt Lake City, Utah 84150-0001 

cc: T. Roylance w/o attachment 
H. Gardner w/o attachment 

r. 
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United States Department of the Interior 

ER 01/437 

OFFICE OF THE SECRETARY 
Office of Environmental Policy and Compliance 
Denver Federal Center, Building 66, Room 1003 

P.O. Box 25007 (O-lOB) 
Denver, Colorado 80226-0007 

Elaine Zieroth, Forest Supervisor 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah X450 I 

Dear Ms. Zieroth : 

LetterS 

The Departmcnt of the Interior has reviewed the Draft Environmental Impact Statement for the 
Flat Canyon Fedcral Coal Lease Tract (UTU-77 I 14) in Sanpete and Emery Counties, and offers 
the following comments provided by the U.S. Fish and Wildlife Service and U.S. Geological 
Survey. 

The document analyzes. using four altcmatives. potential imp<1ct s from leasing lor co,lI minil1~ ;1 

tract \\Ith an area of appro:\il11atcly 3.792 acre~. The [IS analyzes rOLII alternatl\cs that hel\C 
characterIstics as follows: 

Alternative A--No Action: pro\ 'ides <1 baseline for estil1l<1ting the effects ofthc action 
alternatives . The lease tract \\ould not be offered and there would be no mining. 

Alternative B--Offer the tract for leasing as delineated without special leasing 
stipulations. This alternative does not meet Forest Plan requirements but was analyzcd 
to disclose the effects of not including special stipulations. 

Alternative B'--Offer the tract as delineated with special coal lease stipulations but 
\\ithout restrictions on mining that \\'ould cause subsidence of sensitin? surface 
rL'SOUI"Ces . Extcnds mine life 9 to 12 years. 

:\Itemative Co-Offer the tract I()r il'asing as delineated ",ith special kase stipul;lliolh . 
C.g., do not allow subsidence of perennial drainages, 80ulger 0;\111 and Rescn'oir 0\" 

Flat Canyon Campground. E"tends mine life :I to 7 years. 

(iennal Comments 

We (omllll'nd the Manti-La Sal National Forl'St and tIle Bureau or Land Management. as land 
management agencies with multiplc-usl' Illandates. for endeavoring to enhance the protection of 
natural resources while providing the opportunity to develop mineable Federal coal reserves . 
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We have serious concerns about the potential for impacts to wetlands and drainages under 
Alternative B'. Although there are stipulations to provide for some inventories and monitoring, 
we find them insufficient to protect wildlife resources (see specific comments). Notwithstanding 
the provisions to engage 'in nonsubsidence mining under the Upper Hlintington Creek, we believe 
the plans to engage in longwall mining under Swen's, BOlliger, and Flat Canyons may destroy 
important micro-habitats within thosc canyons. The documcnt states, Uppcr Huntington Creek IS 

the only disease-free source of Yellowstone cutthroat trout in Utah . They use the creek as 
spawning habitat, and reside in Electric Lake. Therefore, protections should be afforded the 
basin as a whole, including tributaries to Upper Huntington Creek, 

There are other singular resources within the BOlliger Creek and Flat Canyon Creek subbasins 
that may be irreplaceable. Both of these canyons are glacially carved cirque valleys on the west 
side of Upper Huntington Creek, comprised largely of Quaternary alluvium. In fact, the 
document states that the left fork of Boulger Creek retains a peatland remnant of the glacial 
epochs . It also admits that peatlands are very sensitive to hydrologic changes and typically do 
not recover. Furthermore, the vegetative analysis and maps of the document reveal that both 
Boulger and Flat Canyon Creeks contain the majority of the wetland communities within the 

_project area . 

'-We also have concerns that the long-term impacts to the important recreational fi shery. provided 
by Boulger reservoir may not be remediable if thi s canyon is undermined . While data has been 
accumulated on the hydrologic impacts of undermining two other tributaries of Upper 
Huntington Creek, there has been little study of impacts to the biota and insufficient baseline 
data. Additionally, the EIS notes that these two creeks on the east side of Upper Huntington, 
Burnout and James, are distinct from the those in the project area and cautions against 
extrapolating study results . In short, we have little information on the potential for impact to the 
fishery . Significantly, the document asserts that special lease stipulations of Alternative B' 
regarding subsidence will not fully mitigate the potential loss of habitat features and the effects 

_of sedimentation. 

-We have additional concerns about plans discussed for the disposition of mining water from 

§ 
the new tract. This discussion should be substantially enlarged to include three scenarios: 

~ (I) keeping the discharge point for the entin.~ mine in Eccles Canyon Creek, (2) diverting all the 
discharge water directly into Electric Lake, and (3) dividing the discharge waters into both 

_systems, depending on the subbasin source of the mining water. As the U.S. Fish and Wildlife 
- Service believes the region of influence of this project extends beyond the footprint of the 

~ activities, the discussion should include potential impacts to Scofield Reservoir and Electric 
~ Lake, as well as the Price and San Rafael Rivers. Also, the document states that Eccles Creek 

~will return to premining conditions after the removal of mining discharge. The discussion should 
~ C 'nclude the information that Canyon Fuel Company, LLC, owns the water rights to four points or 
~ diversion in Eccles Creek, totaling 427 acre-feet, and that the diversion of this water may 
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continue for the life of the mine. Effects of these diversions on the potential recovery of the 
creek should be analyzed as part of the mining water discussion. 

3 

-Our most serious concern regarding the disposition of the mining water is the potential for 
impact to Electric Lake and its population of Yellowstone cutthroat trout. While the additional 
volume of water may enable downstream releases approximating more natural flows, the 
potential for degradation to water quality is significant. This may be exacerbated by degradation 
due to subsidence under streams in the subbasin . The Service believes, initially, there is a need 
for baseline biotic and physicochemical surveys of the lake, with monitoring to continue for the 
life of the mine. Biotic surveys should include benthic·macroinvertebrate and planktonic, as well 
as fish communities. The final EIS should include an expanded analysis of the disposition of 
mining water. Provisions should be made for continuous monitoring of quality of mining water 
within the mine, cutoff valves within the mine, and installation of either water treatment 
equipment or fittings to allow such equipment if lake conditions warrant. Determination of 
conditions in the lake should be made with the advice of the Service and the Utah Division of 
Wildlife Resources . 

~ LThe document should include separate sections for threatened and endangered species in 
~ Chapter 3, Affected Environment , and Chapter 4, Effects of Implementation , rather than address 

.. them under the general headings of Vegetation and Wildlife of the respective chapters. For 

~ [
example, wintering populations of bald eagle should be addressed in the final EIS. The 

""-: endangered fish species of the Colorado River should be addressed as well , and consultation is 
L{) _required as per the following three paragraphs. 

-. -As we have concems about losses of water to both the Price and San Rafael Rivers, both part of 
the greater Colorado River Watershed, it is important that you include a description of water 
crossings, existing water distribution, water sources, any existing or new water depletions, and 
the net change in depletions in your assessment on endangered species impacts. The reason for 
this is as follows . 

Any depletion from the Colorado River basin is considered to jeopardize the continued existence 
or adversely modify the critical habitat of the four Colorado River endangered fish species. 
However, depletions are addressed by existing interagency section 7 agreements . In 1988, the 
Department ofthc Interior, the States of Wyoming, Colorado, and Utah and the Wcstern Area 
Power Administration established the Reco\'cry Implementation Program. The purpose of the 
RIP is to recover listed species while pro\'iding for new water development in the Upper 
Colorado River Basin. Through this program, agencies developed an encompassing section 7 
agreement on all historic and new depletions in the Upper Colorado River Basin . In accordance 
with the agreement, the Service assesses impacts of projects that require section 7 consultation 
and determines how the RIP will serve as a reasonable and prudent altemative. 

Depletions are categorized as (I) historic depletions, (2) new depletions less than 100 acre-fect, 
(3) new depletions less than 3,000 acre-fi:et, and (4) new depletions 01'3,000 acre-fi:et and 



· . 
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greater. For historic depletions, the RIP activities serve as the reasonable and prudent alternative, 
and no additional requirements exist other than providing the depletion amount. For new 
depletions less than 100 acre-feet, an intraservice agreement based on basinwide cumulative 
depletions precludes the need for a depletion charge, and the RIP recovery activities are 
considered to offset depletion impacts. For new depletions from 100 to 3,000 acre-feet annually, 
a one-time depletion charge ($14.36/acre-feet for FY 2000) is paid by the project proponent to 
the RIP to offset depletion impacts. For new depletions greater than 3.000 acre-fcet annually , the 
depletion charge is paid and additional items may be required to offset depletion impacts. It is 
important to note that the Service is required to consult on and keep track of all depletions, 
historic or new, of any magnitude. Therefore, a biological assessment or environmental 
document should describe all depletions, historic or new, large or small. 

The final EIS should include a discussion of the potential for disruption of raptors during 
breeding and nesting seasons by subsidence and seismicity. Federal agencies have a 
responsibility to raptors under authority of the Migratory Bird Treaty Act (16 U.s.c. ~703-712) , 

a strict liability law which makes it unlawful to take, kill, or possess migratory birds, their parts, 
nests, or eggs. Executive Order 13186, issued on January 11,200 I, reinstituted the 
responsibilities of Federal agencies to comply with the MBTA. It also required development of a 
strategy for the Service to work with Federal agencies on conserving priority species by avoiding 
or minimizing unintentional take and taking actions to benefit these same species to the extent 
practicable. Accordingly, we recommend that surveys consistent with the nesting season of the 
birds be completed before any potentially disruptive activities take place. Buffers and 
avoidances should be established as needed and appropriate. We recommend use of the Utah 
Field Office Guidelinesfor Raptor Protection/rom Human and Land Use Disturbances (Romin 
and Muck 1999) which was developed in pal1 to provide consistent application of raptor 
protection measures statewide and provide full compliance with environmental la"'s regarding 
raptor protection. Raptor surveys and mitigation measures are provided in the Raptor Guidelines 
as recommendations to ensure that proposed projects will avoid adverse impacts to raptors, 
including the peregrine falcon. Your analysis also should discuss how the proposed action relates 

_to the Forest Plan Amendments concerning the Utah Northern Goshawk Project. 

C"') Colorado River cutthroat trout (Oncorhvnchlls clarki pleuritic/ls), a conservation agreement 

[

The document should include and analyze potential impacts to the following aquatic species: 

~ species. as well as bluehead sucker (Calasla",us dis('abo/us). nannelllloulh sucker (C(l/OSiO"'US 

~ lotipillllis), and roundtall chub (Gila roiJusta), three species of concern. 

-We appreciate the very informative Appendix A: Table of Past, Present, and Reasonably 

~ 
Foreseeable Future Actions. However, there are topics in this table that should be discussed 

: separately within the document. The continued sheep grazing on allotments within the forest has 
.. , potential to impact efforts to restore riparian structure and vegetation. The document should 

analyze the effects of sheep grazing on the success of reclamation efforts. The document should 

~ 
ralso discuss the potential for seismicity impacts to the proposed natural gas and liquid petroleum 

...-; Lproducts pipelines that may be constructed approximately I mile east of the Flat Canyon Tract 
&l) 
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As one of the project's stated purposes is to maximize economic returns and provide electric 
generation, and this purpose may contlict with protection of natural resources, the document 

5 

needs a more in-depth discussion regarding the economic comparison between the Alternative B 
and Alternative C. A crucial analysis is one detailing the calculations that produced the relative 
estimated yield for the two alternatives. The analysis also should indicate approximately what 
proportion of total cconomic return and electric demand would be represented by the difference 
between the yield of the alternatives. 

The document would be improved by the addition of a regional map or maps illustrating the 
footprint of the project area in reference to the surrounding region of influence. The mares) 

_should include Scofield Reservoir and the San Rafael and Green Rivers. 

Specific Comments 

Section S- 1.7. Alternatives Analyzed. page S- I 5: The statement, "Alternatives Band C define 
~ the most and least restrictive action alternatives . .. ," should be amended to read, "Altel11atives B 8 and C define the least and most restrictive action alternatives ... . II The same transposition 

'._occurs on page 2-1 I . 

8 I-Section 3.1.5 . Surface Water, page 3-8: The document states that the Skyline Mine surface 
~ facility in Eccles Canyon is west of the study area. That should be amended to "east." 

I Section 3.1.8. Affected Environment. Wildlife: This section also should include a discussion of 

~ 
migratory birds, as per Executive Order 13186. Of particular concern are riparian areas. Any 

~ subsidence that causes loss of water could reduce loss of riparian habitat available. This 
discussion should be carried forward to the effects analysis in Chapter 4 . 

~ rrerrestrial Wildlife. page 3-26: The statement that the bald eagle is the only federally listed 
"! species with potential to occur in the Upper Huntington drainage should be relocated to a section 
L() on threatened and endangered species . 

[

Aquatic Resources: The document limits the di scuss ion of aquatic resources to fish species. 
~ There are significant spring, upstream reaches of creeks, and wetland resources that may pro\·ide 
~ important habitat for amphibians. A discussion to this effect should be incorporated into the 

analysis . 

Page 4~5 to 4-22. Section 4.1.2 Topography/Physiography. Geology (Includes Direct Surface 
Disturbance. Subsidence. and Seismicity) and Section 4 . 1.3 Facilities: Mine-induced seismicity 
is examined in detail; however, natural seismic hazards have not been addressed. Peak ground 
acceleration at Provo, Utah, is 0.43g with 2 percent probability of exceedance in 50 years. The 
subsidence hazard to the existing infrastructure in the area including Boulger Dam and Rescn·oir, 
State Highway 264. campgrounds and cabins, as well as drainages, should be evaluated for this 
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level of natural seismic event. Subsidence hazards on future, post mine, development in the area 
from natural seismic events for Alternatives B, B', and C also should be evaluated. Mitigation 
beyond the stated 12 years of the project for mine-caused subsidence as a result of natural 
seismic events should be analyzed and included in the final EIS. 

~ 
. 

C\! I Page 4-16, paragraph 2: The United States Geological Survey is mentioned but not referenced . 
L{) _'_A reference far the USGS data base would be helpfuL 

Section 4.1 .7. Effects of Implementation, Wildlife, pages 4-43 and 4-44: The discussion of 
effects to wildlife by changes in riparian habitat should be substantially expanded . As most 
wildlife species in Utah rely on riparian vegetation, the potential for loss merits an in-depth 
evaluation. This is especialiy important in light of the discussion in Section 4.1.6.2 that indicates 
there would I ikely be loss of riparian vegetation under Alternative B', and we are concerned that 
this may be unmitigable. 

Section 4.1.7.2. Effects of Implementation, Terrestrial Wildlife, page 4-45: The discussion on 
effects of subsidence needs to be expanded. The document states there is not expected to be any 
direct effect to terrestrial species, but needs to discuss indirect effects such as loss of riparian 
vegetation, loss of peat wetlands , and disturbance of raptor nests . The discussion should include 
migratory birds. The document also states that changes to spring emergence locations could 
affect individuals but should not affect populations. We disagree to the extent that populations 
of snails or other limited-range species may be impacted if they reside in the altered spring sites. 

_The document should be amended to reflect this. 

r
special Coal Lease Stipulations, pages C-2 to C-5: Stipulation 2 requires inventories for S threatened and endangered species of plants or animals or migratory birds of high Federal 

~ interest, if in the area . The inventories should be expanded to include other species necessary to 
._maintain populations of these species. 

~ [StiPulation 17 requires replacement of surface and/or developed ground water sources identified 
~ for protection. This should not be limited to developed sources, but include all sources of water. 

In summation, we feel that, even with stipulations, under Alternative B', there is potential for 
unmitigablc losses to riparian and wetland resources within the ecosystem. Alternative C, 
protecting against subsidence under riparian areas, coupled \vith the amended Coal Lease 
Stipulations, is substantially less environmentally damaging. We appreciate the opportunity to 
provide these comments. 

Sincerely, 

Robert F. Stewart 
Regional Environmental Officer 
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26 June 2001 

Elaine J. Zieroth 
Supervisor's Office 
United States Forest Service 
599 W. Price River Drive 
Price, UT 84501 

LetterS 

Subject: Flat Canyon Coal Lease Tract Draft Environmental Impact Statement 

Dear Ms. Zieroth: 

The Utah Division of Wildlife Resources (UDWR) has reviewed the Flat Canyon Coal 
Lease Tract Draft Environmental Impact Statement (DEIS), and we provide the following 
comments: 

Subsidence of Perennial Drainages 
We are concerned that subsidence of the perennial drainages of Little Swens, Swens, 8 North Swens, Flat Canyon, and Boulger Canyon may result in the decrease or loss of 

~ surface flows due to the interception of water by subsidence cracks. We believe that it 
would be extremely difficult to mitigate for the loss of one of these perennial streams. In 

~ addition, we are concerned that there may be increased erosion and sedimentation in the 

§ I 
streams due to the altering of stream morphology by subsidence. Decreased surface flow, 

~ alteration of stream morphology, and heavy sedimentation loads could significantly 
_' _impact the aquatic ecosystem of both the immediate streams and the down stream 

rc?l renvironments. Further, we are concerned that subsidence could alter the wetland and 
~ _I_unique peatland ecosystems in the area. 

If Alternative B' is selected, and the aforementioned perennial drainages are to be 
subsided, we recommend that data be collected, starting immediately, on flows, water 
quality, water chemistry, and aquatic invertebrate and fish populations. At present, there 

§ 
are insufficient baseline data on these streams to determine significant changes in the 

;ci aquatic ecosystems post-subsidence. Skyline Mine is currently monitoring flows, water 
quality, and biota in James Creek and Burnout Creek. We feel that similar methods 
would be adequate on Little Swens, Swens, North Swens, Flat Canyon, and Boulger 
Canyon. 

.fill! 



Elaine J. Zieroth 
June 26, 2001 
Page 2 

Discharge of Produced Mine Water 
Alternatives to discharge produced mine water into Eccles Creek or Huntington Creek 
should include a more detailed discussion of these actions. Alternatives to dispose of all 
water into Eccles Creek, all water into Electric Lake, or to split the discharge into both 
drainages should be fully considered . Discussion should include potential impacts to the 

_Price River and the San Rafael River from these different actions. 

-We recommend that the amount of water currently discharged in Eccles Creek be 
maintained. This water is important to aqu~tic resources in Scofield Reservoir, Lower 
Fish Creek (below Scofield Reservoir), and the Price River, which contains such species 
as Colorado pikeminnow (federally listed as endangered), flannelmouth sucker, bluehead 

_sucker, and roundtail chub. 

nAdditionallY, we are concerned that any water discharged into Electric Lake be of 
R sufficiently high water quality so that lake water quality is not negatively impacted. 
~ Electric Lake is an important Yellowstone cutthroat trout fishery. We request that 

_discharge water be carefully monitored to avoid impacting Electric Lake. 

Loss of Boulger Reservoir 
Under a full-recovery mining scenario, we agree that Boulger Reservoir should likely be 
closed to avoid problems associated with dam failure . However, we feel that the loss of 
this fishery should be mitigated in some manner. The DEIS reported that there would 
likely be a loss of some 5,000 recreational fishing days per year, or some 60,000 
recreational visitor days over the twelve year closure period. UDWR creel census data 
support these figures . In 1996, the U.S. Fish and Wildlife Service estimated expenditures 
of ~$60 .00 per angler day of fishing . Using this cost figure, the recreational opportunities 
of Boulger Reservoir over a twelve year period could be worth as much as $3 .6 million. 
Certainly, there would not be a loss of all 60,000 visitor days, as some visitors would go 
to other nearby lakes. However, those lakes already have high use and adding visitors 
would reduce the quality of fishing opportunities. Moreover, fish stocking levels in these 
lakes cannot increase much from current levels without creating fish health problems. 
Mitigation for the loss of the significant Boulger Reservoir fishery should be discussed in 
more detail. 

'

one potential project to partially mitigate for the twelve-year loss of Boulger Reservoir 

~ during the winter to pipe oxygen-rich water to the middle of the reservoir bottom. This § 
could be to place a pipe in a tributary to Gooseberry Reservoir that could be opened 

CO would improve the Gooseberry Reservoir fishery by enhancing over-winter survival of 
Lrainbow trout, thus somewhat off-setting the effects of closing Boulger Reservoir. 



· ,. 

Elaine J. Zieroth 
June 26, 2001 
PageJ 

Drilling of Core-test Holes 
Finally, we are concerned with the location and timing of the core test-drill holes. From 
May 15lh through August 31 S\ the area provides critical habitat for nesting goshawks, as 
well as for deer and elk parturition and nursery herds. We therefore request that UDWR 
be consulted during the planning stage for the location and timing of the core hole
drilling so that detrimental impacts to Wtildlife can be avoided. 

Thank you for the opportunity to review the DEIS and provide comment. If you have any 
questions, please contact Chris Colt, Habitat Biologist, at our Price Office (435-636-
0260). 

Sincerely, 

pJ#~ 
John Kimball " " :i! D!r:::r:crOA 

Director 

JKJcc/mfc 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 

Ref: 8EPR-EP 

Elaine Zieroth 
Forest Supervisor 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 8450 I 

Dear Ms. Zieroth: 

999 18TH STREET - SUITE 300 

Re: 

DENVER, CO 80202-2466 
http://www.epa.gov/reglon08 

Letter? 

June 28,2001 

rmT' 

, : 

Flat Canyon Coal Lease Tract - Skyline Mine 
Expansion, DEIS Review No. 010165 

In accordance with our responsibilities under the National Environmental Policy Act 
(NEPA) and Section 309 of the Clean Air Act, Region 8 of the Environmental Protection Agency 
(EP A) has reviewed and rated the Draft Environmental Impact Statement (DEIS) for Flat 
Canyon Coal Lease Tract, Manti-La Sal National Forests, dated May 2001. 

EPA's main concerns are impacts to water quality from mine drainage discharges, and 
impacts to fen wetlands and stream/riparian habitat from subsidence. Salinity, effluent toxicity 
and phosphorus are the major pollutants of concern, if mine drainage from the expansion is 
discharged through the existing outfall into Eccles Creek! Scofield Reservoir. We have additional 
concerns if a discharge is added to the Huntington CreeklElectric Lake watershed. The DEIS did 
not adequately analyze or disclose the potential impacts of the new discharge. Unless additional 
environmental analysis shows only minor impacts, we recommend prohibiting the mine from 
discharging into this high-quality, relatively healthy watershed. Our detailed comments are 
attached. 

Based on the procedures EPA uses to evaluate the potential effects of proposed actions 
and the adequacy of the information in the DEIS, Alternatives B' and B will be listed in the 
Federal Register in the category EO-2 (EO - Environmental Objections, 2 - Insufficient 
Information). This rating means that the review identified significant environmental impacts that 
must be avoided in order to provide adequate protection for the environment and the DEIS does 
not contain sufficient information to thoroughly assess environmental impacts that should be 
avoided to fully protect the environment. We understand that Alternative B is not likely be 
implemented and was intended mainly for comparison purposes. The alternative was rated 
because it appears the decision maker(s) could still select Alternative B. Alternative B' 
(Alternative B with mitigation) will have fewer environmental impacts. However, because of 
water quality impacts, damage to the fen(s) and perennial streams, we have also rated this 



alternative as EO-2. Alternative C (limits subsidence under perennial drainages and fen area(s) 
will be rated as EC-2 (BC-Environmental Concerns, 2-Insufficient Information). 

We would like to work with the Forest Service and BLM to reduce or mitigate 
environmental impacts, particularly if Alternatives B or Bt are pursued as the preferred alternative 
or it appears that the mine will discharge into Huntington Creek. To set up a meeting or if you 
have any questions about these comments please contact Dana AJlen at (303) 312-6870. We 
appreciate your interest in our comments. 

Enclosure 

cc: Elaine Suriano, EPA HQ 

Sincerely, -- Mr 
~ 4S-S-~ 

Cynthia G. Cody 
Chief, NEP A Unit 
Office of Ecosystems Protection 

and Remediation 
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4. 

5. 

Fens only develop when unique hydrogeologic conditions exist. The most critical condition 
for preserving fens is groundwater discharge and histisoUc conditions. In some cases fens 
have been destroyed by a minor decline in the potentiometric surface (head) for the aquifer. 
This can happen through subsidence or when the underlying aquifer is dewatered changing 
the relative heads between the fen and the lower aquifers. For Flat Canyon expansion 
Alternatives Band B', it appears inevitable that fen(s) would be lost when subsidence changes 
the unique groundwater conditions. Alternative C seems less likely to have impacts on the 
fen(s) . It appears that the lower aquifer that will be dewatered as part of the mining operation 
is sufficiently isolated from the surface aquifers. For more information on the groundwater 
aspects of fens please contact Mike Wireman of our office at (303) 312-6719. 

The FEIS of should include a description and maps of the wetlands including size, quality, 
locations. The FEIS should also more closely evaluate the hydrologic conditions that have 
created these unique wetfands. 

We also disagree with the DEIS conclusion in the first paragraph of page 4-43 for 
Alternatives Band B' have no irreversible/retrievable wetland losses. Any fens in subsidence 
areas are extremely unlikely to continue functioning. The wetland resource also cannot be 
successfully mitigated, because of the unique conditions necessary for fens to develop. We 
are unaware of any successful fen replacement. 

Stipulations Appendix C-Special Coal Lease Stipulations 

#9 This stipulation should be amended to include preservation of riparian habitat and 
suitable stream morphology. 

#20 This stipulation regarding damages for wasted or unrecovered coal should be 
amended to exclude damages for coal which is not mined because of environmental 
reasons. 

New A stipulation should be added to prohibit discharging mine drainage into 
Huntington Canyon in the Electric Lake watershed. For more information see 
comment 2, above. 

Subsidence - The FEIS should include additional information on the impacts from 
subsidence. In particular, more information is needed on subsidence in shallow valleys with 
glacial deposits. As mentioned in the DEIS, the Burnout Creek information is only applicable 
to steeper and more rocky valleys. We recommend using other longwall coal mines mining 
under similar rock and soil types to better evaluate the impacts on streams and the impacts 
from differential subsidence? 

To enhance the public's ability to understand this project, the FEIS should include more 
detail regarding the on-the-ground impacts from subsidence. Appendix D and Table 4.1-
Predicted Subsidence and Relative Degree of Effect in Comparison to Skyline, indicate that 
subsidence will be highly variable and widespread, but it is not clear spatially how the 
topography will change. For example, how closely spaced are the longwall panels, fire 
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6. 

7. 

§ 
I 
! 
L 

barrier pillars and gate roads? Some typical cross-sections of the mining area or hypothetical 
topographical maps for an area before and after mining would be very useful in understanding 
the level of subsidence impacts. 

Mitigation Implementation and Bonding - The FEIS should include additional 
information on how the Forest Service and BLM. will assure that mitigation will be 
implemented. Pages 1-3 & 4 explain generally how the agencies will oversee the lease and 
mine. But it is not clear how these overlapping authorities will assure adequate mitigation. 

For example in Appendix C-Special Coal Lease Stipulations, Stipulation #9 specifies that 
mining be conducted . .. "to prevent surface subsidence that would : . .. (3) damage or alter 
the flow of perennial streams." Which agency would decide the criteria and monitoring for 
damaged or altered perennial streams? Will the details of the mitigation for environmental 
impacts be developed as part of the coal mining permit administered by DOGM? Will there 
be other criteria such as Forest Service guidelines which will be used to evaluate compliance 
with this stipulation? Which agencies will be evaluating the company's monitoring 
information? Who de<;ides when remediation is necessary? BLM, DOGM, and the Forest 
Service appear all to have overlapping responsibilities on this particular environmental 
impact. 

It is unclear from the DEIS if the mining company be required provide a bond to assure 
reclamation. The FEIS should described how the mine will be bonded, which agency holds 
the bond, and the type of impacts and reclamation that will be covered under the bond. 

Post Closure - The FEIS should expand the discussion of potential long-term impacts after 
closure. For example, the access port/development corridors appear to be permanent 
facilities . Is there a potential for subsidence of these corridors in the future? Are there any 
long-term impacts to ground and surface water from preferential pathways created by mine 
workings? Will there be any ongoing discharges of mine drainage after closure? Are there 
any areas of the mine that will be subsiding after reclamation is complete? For example, it 
appears that some of the room and pillar type mining is present and can subside after closure. 
What kinds of impacts can be expected from further subsidence and how would any impacts 
the reclaimed after mine closure? 

4 



Environmental Protection Agency - Region 8 Comments 
Flat Canyon Coal Lease Tract DEIS 

June 28, 2001 

I . Water Quality - Eccles Creek and Scofield Reservoir - In the FEIS, the surface water 
quality effects section 4.1.4 should be revised to more accurately reflect current water quality 
problems caused or contributed to by the Skyline Mine and proposed expansion discharges. 
Excessive salinity in the Colorado River basin, effluent toxicity and phosphorus loadings are 
the main water quality concerns for the Eccles Creek discharge. The FEIS should also 
incorporate the mitigation measures needed to offset water quality impacts caused by the 
mIne. 

According to the State of Utah, the mine has been exceeding the salinity standard as 
expressed in a total dissolved solids limit. As the mine has expanded, discharge flows and the 
salinity loading (tons/day or year) have increased. The existing salinity loading from the mine 
has already exceeded acceptable levels of cumulative impacts for the Colorado River and the 
new expansion will increase the salinity loading. It is therefore important to develop as part 
of this project, mitigation actions to reduce salinity discharges. At this stage of the project, a 
stipulation to reduce the salinity loading by the amount specified by the State of Utah or the 
Salinity Forum should be incorporated into the lease or ROD. If time allows, more 
mitigation specifics -could be developed for the FEIS. For example, the most likely type of 
mitigation would be an off-site salinity reduction project to reduce the overall load within the 
basin. Alternatively, if the mine can identify saline inflows or other sources of salinity, the 

_ . mine may want to develop on-site mitigation. 

--Effluent from the mine has been found to be toxic to ceriodaphnia. The mine is currently in 
the process of identifying the parameters causing the toxicity. The FEIS should include a 
summaI)' of the tQxicity investigation, likely sources of the toxic parameters and estimated 
contributions of the toxin(s) from the existing mine and the proposed expansion. 

y-- The DEIS did mention the water quality problems in Scofield Reservoir located downstream 
of the mine discharge to Eccles Creek (page 4-26). However, there was no analysis of the 
impacts from the mine and mine expansion on Scofield Reservoir. The State, by listing the 
Reservoir on the 303(d) list, has determined that cumulative impacts from increased loadings 
of phosphorus have reached excessive levels . The State has also prepared a total maximum 
daily load (TMDL) calling for a 28% reduction of phosphorus. From the one analytical 
results for phosphorus and the high flow rates from the mine, the mine and expansion could 
be significant contributors of phosphorus loading. The FEIS should more thoroughly analyze 
the cumulative impacts from phosphorus, including a discussion of how the TMDL will be 
implemented at the existing mine and expansion. What is anticipated to be the maximum 
phosphorus loading allowed from the existing mine and expansion? How do the projected 
(existing mine and expansion) phosphorus discharges compare to the TMDL loading? The 



.. 

expanded analysis should also include any mitigation, treatment or alternative changes that need 
to be implemented to achieve the TMDL. 

2. Water Quality - Huntington Creek and Electric Lake - The FEIS needs to more fully 
disclose the environmental impacts of discharging to Huntington Creek and Electric Lake 
because of the potential for significant impacts and the high-quality, healthy nature of the 
resource. In the DEIS, it appears that the federal agencies are deferring analysis of these 

~ 
environmental impacts to a future State water quality standard process. This analysis needs 

~I"--' . to be completed before the federal decisions are made. We also recommend that the Forest 
Service and BLM make the addition of this new discharge a specific decision. For example, 
the discharge options could be developed into specific alternatives. The decision should be 

_ recorded in- the lease and/or ROD. Discharge to this watershed should be prohibited by the 8 r Forest SerVice and BLM if the impacts are significant or if the environmental analysis cannot 8 _ be completed in time for the leasing decision. 

3. 

The expanded environmental analysis should determine the impacts (direct, indirect and 
cumulative) of adding a new discharge. In particular, the addition of metals, salinity, toxicity, 
phosphorus and other nutrients, are likely to have significant impacts. The analysis should 
also address impacts to any sensitive aquatic species such as cutthroat trout. Using 
phosphorus as an example, the FEIS will need to estimate the loadings of phosphorus from 
the new discharge, existing sources, and reasonably foreseeable actions. The analysis will 
also need to determine the acceptable level of phosphorus for this watershed. 

Appendix E should be revised to include the anti-degradation water quality standards that are 
currently applicable for discharges to Huntington Creek and Electric Lake. Depending on the 
parameter, the anti-degradation limits may be substantially more restrictive than the water 
quality standards to maintain beneficial uses. 

Fen Wetlands - It is our understanding that fens, or peatlands, are present within the 
project area and will be affected by the mine expansion, particularly alternatives Band B'. 
The DEIS mentions wetlands containing peat in the Boulger Canyon area. It also appears 
that this type of wetland may also be in the Flat Creek valley. Fen-type wetlands have 
recently been designated by Region 6 of the Fish and Wildlife Service (USFWS) as Resource 
Category 1 with respect to the USFWS Mitigation Policy. The mitigation goal of Resource 
Category I is no loss oj existing habitat value and makes the protection of fens a high 
priority. 

Fens or peatlands are very rare in the Rocky Mountain Region, particularly in Utah. Fens are 
wetlands that have primarily organic soil material (i.e., peats or muck) and are created in 
areas where groundwater discharges to the surface under constant chemical and flow 
conditions. Because the rate of plant growth exceeds that of decomposition, organic soils 
form very slowly by accumulation of plant debris. Fens in the Rocky MO'untains are believed 

L to develop or accumulate at rates ranging from 4.3 to 16.2 inches per thousand years. 
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Environmental Protection Agency Rating System for Draft Environmental Impact Statements 
Definitions and Follow-Up Action-

Environment.IImp.ct of the Action 

LO - - Lack of Objections 

The Environmental Protection Agency (EPA) review has not identified any potential environmental impacts requiring 
substantive changes to the proposal. The review may have disclosed opportunities for application of mitigation measures that 
could be accomplished with no more than minor changes to the proposal. 

EC - - Environmental Concerns 

The EPA review has identified environmental impacts that should be avoided in order to fully protect the 
environment. Corrective measures may require changes to the preferred alternative or application of mitigation measures that 
can reduce these impacts. 

EO - - Environmental Objections 

The EPA review has identified significant environmental impacts that should be avoided in order to provide adequate 
protection for the environment. Corrective measures may require substantial changes to the preferred alternative or 
consideration of some other project alternative (including the no-action alternative or a new alternative). EPA intends to work 
with the lead agency to reduce these impacts. 

EU - ~ Environmentally Unsatisfactory 

The EPA review has identified adverse environmental impacts that are of sufficient magnitude that they are 
unsatisfactory from the standpoint of public health or welfare or environmental quality. EPA intends to work with the lead 
agency to reduce these impacts. If the potential unsatisfactory impacts are not corrected at the fmal EIS stage, this proposal 
will be recommended for referral to the Council on Environmental Quality (CEQ) . . 

Adequacy of the Impact Statement 

Category 1 - - Adequate 

EPA believes the draft EIS adequately sets forth the environmental impact(s) of the preferred alternative and those of 
the alternatives reasonably available to the project or action. No further analysis of data collection is necessary, but the 
reviewer may suggest the addition of clarifying language or information. 

Category 2 - - Insufficient Information 

The draft EIS does not contain sufficient information for EPA to fully assess environmental impacts that should be 
avoided in order to fully protect the environment, or the EPA reviewer has identified new reasonaby available alternatives that 
are within the spectnun of alternatives analyzed in the draft EIS, which could reduce the environmental impacts of the action. 
The identified additional information, data, analyses or discussion should be included in the fmal EIS . 

Category 3 - - lnadequate 

EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts of the 
action, or the EPA reviewer has identified new, reasonably available alternatives that are outside of the spectnun of alternatives 
analyzed in the draft EIS, which should be analyzed in order to reduce the potentially significant environmental impacts. EPA 
believes that the identified additional information, data, analyses, or discussions are of such a magnitude that they should have 
full public review at a draft stage. EPA does not believe that the draft EIS is adequate for the purposes of the National 
Environmental Policy Act and or Section 309 review, and thus should be formally revised and made available for public 
comment in a supplemental or revised draft EIS. On the basis of the potential significant impacts involved, this proposal could 
be a candidate for referral to the CEQ. . 

• From EPA ManUAl 1640 Policy and Procedures for the Review of Federal Actions Impacting the Environment. Februlll)'.1987. 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 

Ref: 8EPR-EP 

Carter Reed 
EIS Team Leader 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

Jim Kohler 
Bureau of Land Management 
Utah State Office 
324 State Street, Suite 301 
Salt Lake City, Utah 84111 

Dear Messrs. Carter and Kohler: 

999 18TH STREET - SUITE 300 
DENVER, CO 80202-2466 

http://www.epa.gov/reglon08 

AUG 21 m 

• 
LETTER 7a 

Re: Flat Canyon Coal Lease Tract - Skyline Mine 
Expansion, DEIS 

This letter is in follow-up to EPA's June 28, 2001 comment letter on the Flat Canyon 
DEIS and site visits to the fen in upper Boulger Canyon on July 26, and August 8, 2001 by Dana 
Allen and Mike Wireman with EPA. We appreciate the arrangements the agencies made for the 
site visits of the fen and the area which had subsided under previous mining. As discussed in our 
meeting and site visits, fens are unique, irreplaceable wetlands. More information is needed to 
confirm this wetland is a fen and determine the potential impacts of subsidence. We have the 
following recommendations for further investigations of the fen regarding ground water 
hydrology and ecology. 

It is important to establish the geologic source of the springs that contribute water to the 
fen in the upper Boulger Creek watershed. There are at least three springs which discharge 
above the fen and drain into and through the fen area. These springs discharge from either 
the CastIegate sandstone or the upper part of the Blackhawk Formation (Fm). [The two 
major coal seams are in the lower part of the Blackhawk Fm.] Mike Wireman's field 
observations indicate that at least one of the springs may discharge from the Castlegatel 
Blackhawk contact and the other two may discharge from sand facies units in the upper 
Blackhawk Fm. This is important, because the CastIegate Fm. is less likely to be impacted 
by subsidence than the Blackhawk. As discussed with Mike Wireman, water chemistry 
and field hydrogeologic mapping can be used to make this determination. 

We recommend that at least one nested pair of piezometers be installed near the center of 
the fen area (depending on accessibility). These piezometers would serve two functions : 



(a) determination of the vertical gradient (direction and magnitude) of ground water head 
within the fen and (b) long-term monitoring of head conditions, especially if the fen may 
be impacted by subsidence from mining. Data from the piezometers would help answer 
the questions as to whether there is an upward movement of ground water into the bottom 
of the fen area. This is important, because any upward discharge of ground water would 
be ground water contained in the Blackhawk Fm (which the fen overlies). Fen viability is 
very sensitive to changes in head. 

We also recommend that a fen expert visit the site to determine if the wetland is truly a fen 
based on ecologicallbotanical criteria. As you recall, wetlands including fens are defined 
through three parts - hydrology, soils and vegetation. The soil and hydrology components 
of defining a fen are progressing. However, it appears that additional information is 
needed to evaluate the vegetation in the fen and take into account how grazing and other 
uses may have affected the plant community. Fens may also provide habitat for rare flora 
and fauna. 

Depending on the level of documentation needed for each agency's decision, the Forest 
Service and ELM may want to collect additional information on the soil classification. 
Although we did not have a wetlands delineation expert at our site visits, it appears there 
was general agreement between agencies that the soils in this fen area were more than 18 
inches of peat. We also noted the "bounce" and hollow sound when walking over the fen 
area which are also indicative of peat. 

There are sheep grazing in the fen area. This area is a good candidate for reducing or 
eliminating grazing during the upcoming reevaluating of grazing practices on the forest. 

If you have any questions about these comments please contact Dana Allen at (303) 312-
6870 or Mike Wireman at (303) is 312-6719. We appreciate your interest in our comments. 

cc: Mike Suflita, DOOM 

Sill7':;;!// /' 
crc~d7 
Director, NEPA Program 
Office of Ecosystems Protection 

and Remediation 
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29 June 2001 

Mr. Carter Reed 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 8450 I 

Subject: DEIS Flat Canyon Coal Lease Tract 

. Mr. Reed: 

Letler ·g 

We appreciate the opportunity to review the DEIS for the Flat Canyon Coal Lease Tract. 

Over the past seven years, we have extensively studied the hydrogeology and assessed hydrologic impacts 
at coal mines in the Wasatch Plateau and Book Cliffs. We have been on the surface and underground at 
nearly every major mine in the area including SUFCO, Trail Mountain, Cottonwood, Deer Creek, 
Crandall Canyon, Bear Canyon, Star Point, Skyline, Willow Creek, Soldier Canyon, Dugout, and West 
Ridge. We have reviewed much of the historic data from the Huntington #4, Hiawatha, Castle Gate, 
Tower, and Sunnyside Mines. We have examined hundreds of discharge hydrographs for springs, creeks, 
wells, and mine inflows. We have evaluated thousands of chemical analyses and collected and 
interpreted hundreds of isotopic sampies . We have written hundreds of pages describing groundwater and 
surface water resources and mining impacts in the region. 

~ ~
It has been our experience that coal mining in the Wasatch Plateau and Book Cliffs generally does not 

~ result in significant deleterious hydrologic effects. Most springs, creeks, and shallow wells that have been 
0> undermined by longwall mining have not been negatively impacted. 

We encourage the Forest Service and BLM to rely upon the science that has been presented in the DEIS 
and give consideration to the fact that, historically, longwall coal mining in the region has resulted in only 
minimal hydrologic impacts . We believe that the information presented in the DEIS adequately 
demonstrates that impacts to creeks and springs will be negligible in the Flat Canyon Tract. Accordingly, 
we believe that Alternative B-prime, which allows the subsidence of perennial creeks, could be adopted 
without significant environmental consequences . 

l*~ Kelly Payne 
Senior Hydrogeologist 
NorWest Mine Services, Inc. 
136 East South Temple, 12th Floor 
Salt Lake City, Utah 84111 

Erik Petersen 
Senior Hydrogeologist 
Petersen Hydrologic 
2695 North 600 East 
Lehi, Utah 84043 



THE 
OPI TRIBE 

Elaine 1. Zieroth, Forest Supervisor 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

Dear Supervisor Zieroth, 

May 29,2001 

LetterS 

Wayne Taylor, Jr. 
CHAIRMAN 

Phillip R. Ouochytewa, Sr. 
VICE-CHAIRMAN 

Thank you for your letter dated May 17, 2001 with the enclosed Draft Environmental 
Impact Statement for the Flat Canton Federal Coal Lease Tract. The Hopi Tribe claims cultural 
affiliation to prehistoric cultural groups in southern Utah, and therefore we appreciate your 
solicitation our input and your efforts to address our concerns. 

The Hopi Cultural Preservation Office has reviewed Flat Canyon Coal Lease Tract, Draft 
Ellvironmelllal Impact Statement which states that approximately 16% of the project area has 
been field inventoried, that cultural resource surveys are required, and that lithic scatters are the 
only prehistoric Native American sites known to occur in the project area. 

The Hopi Tribe considers our ancestral villages, referred to as archaeological sites, to be 
Hopi Traditional Cultural Places . Other Hopi Traditional Cultural Places are associated with our 
ancestral and modem Villages, and include shrines, trails, rock markings, and traditional gathering 
places. Hopi people consider prehistoric archaeological sites and isolated occurrences to be the 
"footprints" of our ancestors . We do not consider our ancestral sites to be "abandoned." 

Therefore, to assist us in determining if these area contain cultural resources significant to 
the Hopi Tribe, please provide us with copies of the cultural resources surveys of the areas of 
potential effect for review and comment. If you have any questions or need additional 
information, please contact Clay Hamilton at the Hopi Cultural Preservation Office. Thank you 
again for your consideration . 

.. ........ - - ~.--- , 

·t , '- Ii 

lie: Utah Stato: Historic PrC6«V.lion Ollie.: 
Clay Hamilton. IICPO 

,,,.., nrw 1'l'l_ VYVnT<:~AnVI A7 - A6039 -152017343000---------------' 



6.0 LIST OF PREPARERS AND REVIEWERS 

6.1 LIST OF PREPARERS 

The following is a list of personnel from the responsible agencies and cooperating agencies 
included on the project Interdisciplinary Team (IDT): 

Carter Reed (IDT Leader). Forest Geologist, USDA Forest Service, Manti-La Sal 
National Forest, Forest Supervisor's Office, Price, Utah 

Doug Jones. Environmental Coordinator, USDA Forest Service, Manti-La Sal 
National Forest, Forest Supervisor's Office, Price, Utah 

Rodney Player. Forest Wildlife Biologist, USDA Forest Service, Manti-La Sal 
National Forest, Forest Supervisor's Office, Price, Utah 

Katherine Foster. Forest Hydrologist, USDA Forest Service, Manti-La Sal National 
Forest, Forest Supervisor's Office, Price, Utah 

Robert Davies. Fisheries Biologist, USDA Forest Service, Manti-La Sal National 
Forest, Forest Supervisor's Office, Price, Utah 

Robert Thompson. Forest Botanist, USDA Forest Service, Manti-La Sal National 
Forest, Forest Supervisor's Office, Price, Utah 

Bill Broadbear. District Recreation Specialist, USDA Forest Service, Manti-La Sal 
National Forest, FerronlPrice Ranger District, Price, Utah 

Brent Barney. P.E. Civil Engineer, USDA Forest Service, Manti-La Sal National 
Forest, Forest Supervisor's Office, Price, Utah. 

Martha DeFreest. P.E. Civil Engineer, USDA Forest Service, Manti-La Sal National 
Forest, Forest Supervisor's Office, Price, Utah 

Stan McDonald Forest Archaeologist, USDA Forest Service, Manti-La Sal National 
Forest, Forest Supervisor's Office, Price, Utah 

Leigh Ann Hunt. District Archaeologist, USDA Forest Service, Manti-La Sal National 
Forest, MoablMonticello Ranger District, Monticello, Utah 

Brent Hanchett. Forest Landscape Architect, USDA Forest Service, Ashley National 
Forest, Forest Supervisor's Office, Vernal, Utah 

Max Nielson. Economist-Coal Lease Specialist, USDI Bureau of Land Management, 
Utah State Office, Salt Lake City, Utah 
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George Tetreault. Mining Engineer, USDI Bureau of Land Management, Price Field 
Office, Price, Utah 

Stan Perks. Mining Engineer, USDI Bureau of Land Management, Utah State Office, 
Salt Lake City, Utah 

Floyd McMullen Jr. Senior Environmental Project Manager, USDI Office of Surface 
Mining, Western Regional Coordinating Center, Denver, Colorado 

6.2 Preparers of NorWest Mine Services, Inc. Project Technical Reports 

6-2 

James (Jim) Alto - Co-Project Manager - NorWest; 
Conrad (Con) Houser - Co-Project Manager - NorWest; 
Dr. Alan Newman - President and Geotechnical Engineer - AME; 
Kelly Payne - Hydrogeologist - NorWest; 
Timothy (Tim) Peterson - Senior Geotechnical Engineer - NorWest; and 
Richard (Dick) Wright - Senior Min"ing Engineer - NorWest 
Erik Petersen (Surface Water), Hydrologist, Mayo 
Patrick Mullen, Senior Biologist, Maxim Technologies, Inc. 
Randolph (Randy) Gainer - V.P. - Maxim Technologies, Inc 
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Advance Mining: Exploitation in the same direction, or order of sequence, as development. 

Affected Environment: Surface resources (including social and economic elements) within or 
adjacent to a geographic a rea that could potentially be affected b y proposed activities. T he 
environment of the area to be affected by the alternatives under consideration. 

Air Quality Classes: Classifications established under the Prevention of Significant 
Deterioration portion of the Clean Air Act that limits the amount of air pollution considered 
significant within an area. Class I applies to areas where almost any change in air quality would 
be significant, Class II applies to areas where the deterioration normally accompanying 
moderate, well-controlled growth would be permitted, and Class III applies to areas where 
industrial deterioration would generally be allowed. 

Alluvial Material: Material transported and deposited by running water in riverbeds, lakes, 
alluvial fans and valleys. Includes clay, silt, sand, gravel, and mud. 

Alternative: A combination of management prescriptions applied in specific amounts and 
locations to achieve a desired management emphasis as expressed in goals and objectives. One 
of several policies, plans, or projects proposed for decision making. One alternative need not 
substitute for another in all respects. 

Analysis Area: A delineated area ofland subject to analysis. 

Angle of draw: The angle of inclination from the vertical of the line connecting the edge of the 
workings and the edge of the subsidence area. 

Animal Unit Month (A UM): The amount of forage necessary to sustain one cow and one calf or 
its equivalent for one month. 

Aquatic Ecosystem: All organIsms III a water-based community plus the associated 
environmental factors. 

Aquatic Wildlife or Species: Animal speCIes that inhabit and/or depend on the aquatic 
ecosystems for their life processes. 

Aquifer: A layer of geologic material that contains water. 

Attenuation: The ability of rocks and soils to transmit ground vibrations over distance. The 
energy or amount of vibration transmitted through rock decreases with increasing distance from 
the source. The amount of energy or vibration at a specific distance from the source is dependant 
on the magnitude of the source event, ability of specific materials to transmit the vibrations, and 
the distance from the source. 
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Authorized Officer: Any employee of the Bureau of Land Management delegat,ed the authority 
to perform the duty described in the section in which the term is used. 

Barrier: A large pillar of coal designed to isolate production areas, including longwall or room
and- pillar panels. 

Beneficial Use Standards: 

Best Available Control Technology: The best available air pollution control technology for a 
given purpose as stipulated by the u.s. EPA. 

Big Game Winter Range: The area available to and used by big game (large mammals normally 
managed for sport hunting) through the winter season. 

Big Game: Larger species of wildlife that are hunted such as elk, deer, moose, and mountain 
lion. 

Biological Diversity: The diversity or numbers of species that collectively represent the living 
plants and animals within a local, regional, or continental landscape. 

Biological Evaluation (BE): A documented Forest Service activities in sufficient detail to 
determine how an action or proposed action may affect any threatened, endangered, proposed, or 
sensitive species. 

Bleeders: A series of parallel and interconnected development entries partially surrounding 
longwall panels which provide ventilation and secondary access. 

Bog: A peatland that accumulates organic material that are supported primarily by rainwater, 
have low miner and nutrient concentrations, are acidic, and are dominated by mosses, 
particularly peat mosses (Sphagnum species). 

Bonus: That value in excess of the rentals and royalties that accrues to the United States because 
of coal resource ownership that is paid as part of the consideration for receiving a lease. 

Browse: That part of the current leaf and twig growth of shrubs, wood vines, and trees available 
for animal consumption. 

Buffer: A large block of cmllleft unmined to isolate the effects of underground workings. 

Bureau of Land Management: The U.S. Department of the Interior agency responsible for 
managing most Federal government subsurface minerals. It has surface-management 
responsibility for Federal lands designated under the Federal Land Policy and Management Act 
of 1976. 
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Bypass Coal: An isolated coal deposit that cannot, for the foreseeable future, be mined 
economically and in an environmentally sound manner either separately or as part of any mining 
operation other than that of the applicant for either an emergency lease under the provisions of 
43 CFR 3425.1-4, or a lease modification. 

Candidate Species: Any species not yet officially listed but that are undergoing a status review 
or are proposed for listing according to the Federal Register notices published by the Secretary 
of the Interior or the Secretary of Commerce. 

Casual Use: Activities which do not ordinarily lead to any appreciable disturbance or damage to 
lands, resources or improvements, for example, activities which do not involve use of heavy 
equipment or explosives and which do not involve vehicle movement except over already 
established roads and trails. 

Caving: The collapse of roof strata into mined workings. 

CEQ: See Council on Environmental Quality. 

Certificate of bidding rights: A right granted by the Secretary to apply the fair market value of a 
relinquished coal or other mineral lease or right to preference right coal or other mineral lease as 
a credit against the bonus bid or bids on a competitive lease or leases acquired at a lease sale or 
sales, or as a credit against the payment required for a coal lease modification. 

Compression crack: A closed crack in the ground formed in an area of compressional stress. 

Compression: Stress resulting in the contraction or "squeezing" of ground strata; opposite of 
tension. 

Continuous miner method: A mining method which uses a single "continuous miner" machine 
to mechanically break and load coal for transportation. Single entries are mined at a time and are 
separated by pillars; used for development and room-and-pillar mining. 

Contrast: The effect of a striking difference in the form, line, color, or texture of an area being 
viewed. 

Council on Environmental Quality: An advisory council to the President established by the 
National Environmental Policy Act of 1969. It reviews Federal programs for their affect on the 
environment, conducts environmental studies and advises the President on environmental 
matters. 
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Critical Habitat: Specific areas within the geographical area occupied by the species on which 
are found those physical and biological features (1) essential to the conservation of the species; 
and (2) which may require special management considerations or protection. Critical habitat 
shall not include the entire geographic area which can be occupied by the threatened and 
endangered species. 

Critical Subsidence: At some extraction width, t he maximum de pth 0 fa critical subsidence 
basin no longer increases. The critical subsidence basin will have a pointed bottom similar to that 
of a sub critical subsidence basin. 

Crucial Habitat: A biological feature that, iflost, would adversely affect the species. 

Cultural Resources Inventory Classes: 
Class I - An existing data survey. This is an inventory of a study area to (l) 
provide a narrative overview of cultural resources by using existing information; 
and (2) compile existing cultural resource site record data on which to base the 
development of the Forest's site record system. 
Class II - A sampling field inventory designed to locate, from surface and exposed 
profile indications, all cultural resource sites within a portion of an area so that an 
estimate can be made of the cultural resources for the entire area. 
Class III - An intensive field inventory designed to locate, from surface and 
exposed profile indicators, all cultural resource sites within a portion of an area. 

Cultural Resources Inventory: A survey of existing data. 

Cultural Resources: Those fragile and nonrenewable remains of human activity, occupation, or 
endeavor reflected in districts, sites, structures, buildings, objects, artifacts, ruins, works or art, 
architecture, and natural features that were or importance in human events. 

Cumulative Impact: The impact on the environment which results from the incremental impact 
of the action when added to other past, present, and reasonably foreseeable future actions 
regardless of what agency (Federal or non-Federal) or person undertakes such other actions. 
cumulative impacts can result from individually minor, but collectively significant actions taking 
place over a period of time. 

Depth of cover: The thickness of ground from a coal seam to surface. 

Developed Recreation Sites: Relatively small, distinctly defined areas where facilities are 
provided fOf-concentrated public use (i.e., campgrounds, picnic areas, and swimming areas). 

Developed Recreation: Recreation that occurs a man-made developments such as campgrounds, 
picnic grounds, resorts, ski areas, trailheads, etc. 
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Development: The mmmg of initial entries for access, ventilation, etc. prior to full-scale 
production mining. 

Differential subsidence: The difference in vertical subsidence between two locations. 

Director: Director of the Bureau of Land Management. 

Dispersed Recreation: That portion of outdoor recreation use that occurs outside of developed 
sites in the unroaded and roaded Forest environment (i.e., hunting, backpacking, and camping). 

Displacement: As applied to wildlife, forced shifts in the patterns of wildlife use either in 
location or timing of use. 

Distance Zone: The divisions of a landscape being viewed. Three zones are used to describe a 
landscape: foreground, middleground, background. 

Diversity: (1) The relative abundance of wildlife species, plant species, communities, habitats, 
or habitat features per unit of area; or (2) The distribution and abundance of different plant and 
animal communities and species within the area covered by a Land Resource Management Plan 
(36 CFR Part 219.3). 

Duration: The length of time the management activity and its impacts will be taking place. 

Ecosystem: All organisms in a community plus the associated environmental factors. 

Effects (also see Impacts): 
Direct Effects - Caused by the action and occur at the same time and place. 
Indirect Effects - Caused by the action later in time or farther removed in distance 
but still reasonably foreseeable. I ndirect effects may include growth inducing 
effects and other effects related to induced changes in the pattern of land use, 
population density or growth rate, and related affects on air and water and other 
natural systems, including ecosystems. 

Endangered Species: Any species in danger of extinction throughout all or a significant portion 
of its range. 

Entry: An underground passage used for haulage or ventilation. 

Environmental Analysis: An analysis of alternative actions and their predictable short and long
term environmental effects that include physical, biological, economic, social, and environmental 
design factors and their interactions. 
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Environmental Assessment (EA): A concise public document prepared to provide sufficient 
evidence and analysis for determining whether to prepare an environmental impact statement or 
a FaNS!. It includes a brief discussion of the need for the proposal, alternatives considered, 
environmental impact of the proposed action and alternatives, and a list of agencies and 
individuals consulted. Prepared by the responsible Federal agency consistent with 40 CFR 
1508.9. 

Environmental Impact Statement (EIS): A formal public document prepared to analyze the 
impacts on the environment of the proposed project or action and released for comment and 
review. An EIS must meet the requirements of NEP A, CEQ guidelines, and directives of the 
agency responsible for the proposed project or action. 

Erosion Hazard Ratings: 
Slight - Potential soil loss rates do not exceed tolerance soil loss. Loss in soil 
production potential from erosion is of low probability. 
Moderate - Potential soil loss rates exceed tolerance soil loss. Loss in soil 
production potential from erosion is probable and significant if unmitigated. On
site investigation by watershed specialists may be needed for activities in such 
areas. 
High - Potential soil loss rates exceed tolerance soil loss. Loss in soil production 
potential from erosion is inevitable and irreversible if unmitigated. These soils 
may require expensive measures to control erosion and sedimentation when 
activities are planned for such areas. On-site investigation by watershed 
specialists is highly recommended. 

Erosion Hazard: The probability of soil loss resulting from complete removal of vegetation and 
litter. It is an interpretation based on potential soil loss in relation to tolerance values. Soil loss 
tolerance rate: an estimate of erosion that could occur over a short period of time (one year) 
without causing irreparable damage to long-term productivity of the soil. 

Erosion: (1) The wearing away of the land surface by running water, wind, ice, or other 
geological agents including such processes as gravitational creep; or (2) Detachment and 
movement of soil or rock fragments by water, wind, ice, or gravity. 

Exotic: Foreign, not native 

Exploration License: A license issued by the Authorized Officer to permit the licensee to 
explore for coal on unleased Federal lands. 

Exploration plan: A detailed plan to conduct exploration; it shows the location and type of 
exploration to be conducted, environmental protection procedures, present and proposed roads, 
and reclamation and abandonment procedures to be followed upon completion of operations. 
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Exploration: Drilling, excavating, and geological, geophysical or geochemical surveying 
operations designed to obtain detailed data on the physical and chemical characteristics of 
Federal coal and its environment including the strata below the Federal coal, overburden, and 
strata above the Federal coal, and the hydrologic conditions associated with the Federal coal. 

Extraction ratio: The ratio of mined to unmined area within a defined area. 

Face: T he location 0 f t he I ongwall mining machine a nd active production mining within a 
longwall panel. 

Fair Market Value: An amount in cash, or on terms reasonably equivalent to cash, for which in 
all probability the coal deposit would be sold or leased by a knowledgeable owner willing but not 
obligated to sell or lease to a knowledgeable purchaser who desires but is not obligated to buy or 
lease. 

Federal Land Policy and Management Act of 1976 (FLPMA): Public Law 94-579 signed by 
the President on Management October 21, 1976. Established public land policy; to establish 
guidelines for its administration; to protect for the management, protection, development, and 
enhancement of the public lands; and for other purposes. 

Federal Lands: Lands owned by the United States, without references to how the lands were 
acquired or what Federal agency administers the land, including surface estate, mineral estate 
and coal estate, but excluding lands held by the United States in trust for Indians, Aleuts or 
Eskimos. 

Fen: A peatland that accumulates organic material that is supported primarily by water that has 
percolated through mineral materials (i.e., ground water) that have moderate to high levels of 
minerals and nutrients, have near-neutral pH, and are dominated by sedges (Carex species), 
grasses, and possibly willows (Salix species). Region 6 of the United States Fish and Wildlife 
Service has placed all functioning fens within Resource Category 1 of the Service's "Mitigation 
Policy" (January 20, 1999 policy memo from the Acting Director, Region 6, US Fish and 
Wildlife Service), meaning every reasonable effort should be made to avoid impacting them. 

First-pass mining: First stage room-and-pillar production mining at a lower extraction ratio than 
subsequent second-pass mining; larger pillars are left than after second-pass mining. 

Floodplain: The lowland and relatively flat area adjoining inland waters including, at a 
minimum, that area subject to a one percent or greater chance of flooding in any given year. 

Forage: All browse and herbaceous foods that are available to grazinglbrowsing animals. 

Forest Service (FS): The agency of the United States Department of Agriculture responsible for 
managing National Forests and Grasslands under the Multiple Use and Sustained Yield Act of 
1960. 
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Fossil: The remains or traces of an organism or assemblage of organisms that have been 
preserved by natural processes in the earth's crust exclusive of organisms that have been buried 
since the beginning of historical time. 

Full-extraction mining: Complete extraction of the coal seam in the horizontal extent over a 
particular area; no pillars are left after mining. 

Full-support mining: Mining that takes place leaving unmined pillars that adequately support 
the overburden and prevent subsidence from occurring. 

Game Species: Any species of wildlife or fish for which seasons and bag limits have been 
prescribed and that are nonnally harvested by hunters, trappers, and fishennen under State or 
Federal laws, codes, and regulations. 

Gateroad: A series of parallel development entries along both long sides of a longwall panel; 
entries are separated by either yield- and/or rigid-type pillars. 

Gob: The tenn applied to that part of the mine from which the coal has been removed and the 
space has been filled up with waste rock. 

Government Entity: A Federal or State agency or a political subdivision of a State, including a 
county or a municipality, or any corporation acting primarily as an agency or instrumentality of a 
State, which produces electrical energy for sale to the public. 

Gradient: The slope (rise/run) of a surface or stream profile. 

Habitat Type Group: A logical grouping 0 fh abitat types to facilitate resource planing and 
public presentations. 

Habitat Type: An aggregation of all land areas potentially capable of producing similar plan 
communities at climax. 

Habitat: A specific set of physical conditions that surround a single species, a group of species, 
or a large community. In wildlife management, the major components of habitat are considered 
to be food, water, cover, and living space. 

Horizontal strain: The change in length per unit of length of ground in the horizontal plane. 

Human Environment: The factors t hat inc lude, but a re no t limited to, biological, physical, 
social, economic, cultural, and aesthetic factors that interrelate to fonn the environment. 

Impact (See Effects): The effect, influence, alteration, or imprint caused by an action. 
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Indicator Species: A species of animal or plant whose presence is a fairly certain indications of 
a particular set of environmental conditions. Indicator species serve to show the effects of 
development actions on the environment. 

Indirect Effects: Secondary effects that occur III locations other than the initial action or 
significantly later in time. 

Intake: The passage through which fresh air is drawn or forced into a mine or to a section of a 
mIlle. 

Interest in a lease, application or bid: Any record title interest, overriding royalty interest, 
working interest, operating rights or option, or any agreement covering such an interest; any 
claim or any prospective or future claim to an advantage or benefit from a lease; and any 
participation or any defined or undefined share in any increments, issues, or profits that may be 
derived from or that maya ccrue in any manner from the lease based on or pursuant to any 
agreement or understanding existing when the application was filed or entered into while the 
lease application 0 r b id is pending. Stock 0 wnership 0 r stock control does no t constitute an 
interest in a lease within the meaning of this definition. Attribution of acreage to stock within the 
meaning of this definition. 

Invertebrate: An animal lacking a spinal column. 

Irretrievable: Not retrievable, irrecoverable, incapable of being recovered or regained; not 
capable of being restored remedied or made good. 

Irreversible: Not reversible; incapable of being reversed or altered. Not having the ability to 
change and then revert to the original state. 

Key Wildlife Area: Any area that is critical to wildlife during at least a portion of the year. This 
importance may be due to vegetative characteristics such as residual nesting cover or behavioral 
aspects of the animals such as fawning/calving areas. Key areas included: winter ranges, 
lambing/fawning/calving areas, dancing/strutting grounds, nesting areas, breeding grounds, elk 
wallows, riparian and woody draws, and roosting areas. 

Leaseable Minerals: Minerals acquired only by lease and generally include oil, gas, coal, oil 
shale, sodium, potassium, phosphate, native asphalt, solid and semi-solid bitumen, and deposits 
of sulfur. 

Lease Bond: The bond or equivalent security given the Department to assure payment of all 
obligations under a lease, exploration license, or license to mine, and to assure that all aspects of 
the mining operation other than reclamation operations under a permit on a lease are conducted 
in conformity with the approved mining or exploration plan. 
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Lease Modification Area: A proposed ISO-acre lease modification to the Quitchupah Lease U-
63214. Specifically located within Section 10, SE~ NW~, EYz SW~, EYz EYz SW~ SW~, EYz 
EYz NW~ SW~, EYz EYz SW~ NW~, Township 21 South, Range S East (SLM). 

Lease Stipulations: Additional specific terms and conditions that change the manner in which 
an operation may be conducted on a lease or modify the lease rights granted. 

Lease: A Federal lease, issued under the coal leasing provisions of the mineral leasing laws, 
which grants the exclusive right to explore for and extract coal. In provisions of this group that 
also refer to Federal leases for minerals other than coal, the term Federal coal lease may apply. 

License to mine: A license issued under the provisions of 43 CFR Part 3440 to mine coal for 
domestic use. 

Licensee: The holder of an exploration license. 

Logical Mining Unit Reserves: Recoverable coal reserves means the sum of estimated Federal 
and non-Federal recoverable coal reserves in the LMU. 

Logical Mining Unit: An area of land in which the recoverable coal reserves can be developed 
in an efficient, economical, and orderly manner as a unit with due regard to conservation of 
recoverable coal reserves and other resources. An LMU may consist of one or more Federal 
leases and may include intervening or adjacent lands in which the United States does not own the 
coal. All lands in an LMU shall be under the effective control of a single operator/lessee, be able 
to be developed and operated as a single operation, and be contiguous. 

Long-Term: Describes impacts that would occur over a 20-year period or more. 

Longwall mining: A mining method in which large blocks of coal (panels), outlined by gateroad 
entries, are completely extracted in a single, continuous operation using a longwall mining 
machine. 

Longwall move: The disassembly, transportation, and reassembly of a longwall mining machine 
at the end of a mined panel to the beginning of a new unmined panel. 

Longwall panel: A rectangular block of coal bounded by development entries and fully mined 
(no pillars left) by a longwall mining machine. 

Macl'oinvertebl'ates. Aquatic insects. 

Main Entry: A main haulage road. 

Mains: A series of parallel interconnected development entries providing primary access to 
production areas, ventilation, and transportation of mined coal. 
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Management Indicator Species (MIS). Management Indicator Species (MIS) are a select group 
of wildlife species that can indicate change in habitat resulting from activities on the Forest. 
MIS species for the Manti-La Sal National Forest are elk, Mule deer, macroinvertebrates, Blue 
grouse, Golden eagle and Abert squirrel (FLRMP). With the exception of Abert Squirrels these 
species utilize the habitats found within the project area. 

Maximum Credible Event (MCE): The greatest mining-induced seismic event or earthquake 
expected to be caused by mining in and adjacent to the project area. 

Maximum Economic Recovery (MER): Based on standard industry operating practices, all 
profitable portions of a leased Federal coal deposit must be mined. At the times of MER 
determinations, consideration will be given to: existing proven technology; commercially 
available and economically feasible equipment; coal quality, quantity, and marketability; safety, 
exploration, operating, processing, and transportation costs; and compliance with applicable laws 
and regulations. The requirement of MER does not restrict the authority of the authorized officer 
to ensure the conservation of the recoverable coal reserves and other resources and to prevent the 
wasting of coal. 

Mineable or Minable Coal: That portion of a coal seam that can be mined considering the 
physical and economic limitations of the mining method used. Estimates of mineable reserves 
consider all of the in-place coal that can be mined, but not necessarily produced from the mine. 
It is contrasted by the term "recoverable coal" which is the amount of coal that can be physically 
mined and removed from the mineable coal seam or area. 

Mineral Leasing Laws: The Mineral Leasing Act of 1920, as amended (30 U.S.C. 181 et seq.), 
and the Mineral Leasing Act for Acquired Lands of 1947, as amended (30 U.S.C. 351-359). 

Mining height: The extracted height of a coal seam. 

Mining-Induced Seismicity: Earthquakes or ground vibrations caused by underground coal 
mining and the resulting subsidence. 

Mining Plan: A resource recovery and protection plan. 

Mining Supervisor: The Authorized Officer. 

Mining Unit: An area containing technically recoverable coal that will feasiblely support a 
commercial mining operation. The coal may either be Federal coal or be both Federal and non
Federal coal. 

Mitigation: Includes: 
(a) A voiding the impact altogether by not taking a certain action or parts of an 
action. 
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(b) Minimizing impacts by limiting the degree of magnitude of the action and its 
implementation. 
( c) Rectifying the impact of repairing, rehabilitating, or restoring the affected 
environment. 
(d) Reducing or eliminating the impact over time by preservation and 
maintenance operations during the life of the action. 
( e) Compensating for the impact by replacing or providing substitute resources or 
environments. 

Multiple-use: Management of the surface and subsurface resources so that they are jointly used 
in the manner that will best meet the present and future needs of the public without permanent 
impairment of the productivity of the land or the quality of the environment. 

National Environmental Policy Act of 1969 (NEPA): Public Law 91-190. Established 
environmental policy for the nation. Among other items, NEPA requires Federal agencies to 
consider environmental values in decision-making processes. 

National Forest Management Act (NFMA): A law passed in 1976 as amendments to the Forest 
and Rangeland Renewable Resources Planning Act that requires the preparation of Regional and 
Forest plans and the preparation of regulations to guide that development. 

National Forest System: All National Forest Systems lands reserved or withdrawn from the 
public domain of the United States; all National Forest System lands acquired through purchase, 
exchange, donation, or other means the National Grasslands and land use projects administered 
under Title III of the Bankhead-lones Farm Tenant Act (7 U.S.C. 1010 et seq.); and other lands, 
waters, or interests therein which are administered by the U.S.D.A. Forest Service or are 
designated for administration through the U.S.D.A. Forest Service as a part of the system (16 
U.S.C. 1609). 

National Register of Historic Places (NRHP): A listing of architectural, historical, 
archaeological, and cultural sites of local, state, or national significance established by the 
Historic Preservation Act of 1966. 

NEPA: See National Environmental Policy Act of 1969. 

No Action Alternative: No action or activity would take place. Another definition is where 
ongoing programs described within the existing Land Management Plan continue. No decision 
would be made and no leases would be offered. 

Nongame Species: Species of animals that are not managed as a sport hunting/fishing resource. 

Nonpoint Source Pollution: Sources from which the pollutants discharged are: 

8-12 

(1) induced by natural processes, including precipitation, seepage, percolation, 
and runoff; 

FLAT CANYON COAL LEASE TRACT FEIS 



8.0 GLOSSARY 

(2) not traceable to any discrete or identifiable facility; and 
(3) better controlled through t he us eo fBe st Management Practices, inc luding 
process and planning techniques. This includes natural pollution sources not 
directly or indirectly caused by man. 

Noxious Weeds: Rapidly spreading plants that cause a variety of major ecological impacts to 
both agriculture and wild lands. 

Numerical (subsidence) model: A mathematical description of subsidence phenomena solved 
by computer, used for the prediction of ground surface deformation from mining. 

Off-Road Vehicle (ORV): Any motorized vehicle designed for or capable of cross-country 
travel on or immediately over land, water, snow, ice, marsh, swampland or other natural terrain. 
It includes, but is not limited to, four-wheel drive or low-pres sure-tire vehicles, motorcycles and 
related two-wheel vehicles, amphibious machines, ground-effect or air-cushion vehicles. 

Operator: A lessee, exploration licensee or one conducting operations on a lease or exploration 
license under the authority of the lessee or exploration licensee. 

Overburden : The geologic strata overlying a coal seam. 

Overstory: The portion of a plant community consisting of the taller plants on the site; the forest 
or woodland canopy. 

Panel centerline: The horizontal line running central and parallel to the long axis of a longwall 
panel. 

Panel: A coal mining block that generally comprises one operating unit. 

Partial-extraction mining: Incomplete extraction of the coal seam where pillars are left after 
mmmg. 

Particulates: Small particles suspended in the air and generally considered pollutants. 

Peak Particle Acceleration (g): A measure of ground vibration at a specific point, measured in 
gravity units (g). Conversion from Peak Particle Acceleration (PPA) in gravitational units to 
Peak Particle Velocity (PPV) for sinusoidal vibrations can be carried out using the formula 
(Dowding, 1985): PPV = (PPA x 386.4)/(2 x @ x Frequency in Hz). 

Peak Particle Velocity (PPV): A measure of ground vibration at a specific point, measured in 
inches per second. 

Peatland: A wetland that accumulates organic material and are classified as either bogs or fens. 
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Permanent strain: Ground strain that remains after the completion mining. 

Phreatophyte2-14: A long-rooted plant that absorbs its water from the water table or other 
permanent water source. 

Portal: The structure surrounding the immediate entrance to a mine. 

Prehistoric Site: Archaeological sites associated with American Indians and usually occurring 
before contact with Europeans. 

Prevention of Significant Deterioration (PSD): A classification established to preserve, protect, 
and enhance the air quality in National Wilderness Preservation System areas in existence prior 
to August 1977 and other areas of National significance while ensuring economic growth can 
occur in a manner consistent with the preservation 0 f existing c lean air resources. Specific 
emission limitations and other measures, by class, are detailed in the Clean Air Act (42 U.S.C. 
1875, et seq.). 

Production mining: Full-scale mining following the init ial mining 0 f access ( development) 
entries; in contrast to development mining. 

Project Area: The area of analysis including the Flat Canyon Tract a rea and adjacent non
Federal surface and coal estates that could be mined as a result of potential leasing and mining of 
the Flat Canyon Coal Lease Tract. 

Public Bodies: Federal and State agencies; political subdivision of a state, including counties and 
municipalities; rural electric cooperatives and similar organizations; and nonprofit corporations 
controlled by any such entities. 

Range Allotment: A designated area of land available for livestock grazing upon which a 
specified number and kind of livestock may be grazed under an allotment management plan. It 
is the basic land unit used to facilitate management of the range resource on National Forest 
System lands administered by the U.S.D.A. Forest Service. 

Rare Plants: A plant species, or subspecies, that is limited to a restricted geographic range or 
one that occurs sparsely over a wider area. 

Reasonably Foreseeable Development Scenario (RFDS): The prediction of the most likely 
future coal mining actions in the project area that would likely result from the proposed action. 

Reclamation: Returning disturbed lands to a form and productivity that will be ecologically 
balanced and in conformity with a predetermined land management plan. 
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Record of Decision (ROD): A document separate from, but associated with, an environmental 
impact statement that publicly and officially discloses the responsible official's decision on the 
proposed action. 

Recoverable Coal: The amount of coal that can actually be mined and transported from a coal 
seam or area after leaving pillars for support of operations. 

Recreation Opportunity Spectrum (ROS): Land delineations that identify a variety of recreation 
experience opportunities in six classes along a continuum from primitive to urban. Each class is 
defined in terms of natural resource settings, activities and experience opportunities. The six 
classes are: Urban, Rural, Roaded, Natural, Semiprimitive Motorized, Semiprimitive 
Nonmotorized, and Primitive. 

Reserves: Recoverable Coal Reserves. 

Restore: To bring back landscape to a former or original condition or appearance. 

Retreat: Production mining following initial development of access entries in a coal seam. 

Retreating Mining: Exploitation in the direction opposite from development. 

Return: The air of ventilation that as passed through all the working faces of a split. 

Revegetation: The reestablishment and development of self-sustaining plant cover. On 
disturbed sites, this normally requires human assistance such as seed bed preparation, reseeding, 
and mUlching. 

Richter Scale: A scale by which the magnitude of earthquakes or ground vibrations are 
measured, generally ranging from 0 to 10 with 10 being the highest magnitude. 

Rigid (abutment) pillar: A coal pillar designed to remain intact and provide complete load
bearing capacity throughout the course of mining. 

Riparian Ecosystem: A transition between the aquatic ecosystem and the adjacent terrestrial 
ecosystem; identified by soil characteristics or distinctive vegetation communities that require 
free or unbound water. 

Riparian: Riparian areas consist of terrestrial and aquatic ecosystems, those lands in a position 
to directly influence water quality and water resources, whether or not free water is available. 
This would include all lands in the active flood channel and lands immediately upslope of stream 
banks. These areas may be associated with lakes, reservoirs, estuaries, potholes, marshes, 
streams, bogs" wet meadows, and intermittent or permanent streams where free and unbound 
water is available. 
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Roaded, Natural (RN): A recreation opportunity classification tenn describing a land area that 
has been predominately a natural appearing environment with moderate evidence of sights and 
sounds of humans. Concentration of users is moderate to low. Roads of better than primitive 
class are usually with 0.5 mile. A broad range of motorized and nonmotorized activity 
opportunities are available. Management activities, including timber harvest, are present and 
harmonize with the natural environment. 
Roadless: Refers to the absence of roads that have been constructed and maintained by 
mechanical means to ensure regular and continuous use. 

Room-and-pillar mining: A mining method by which coal is extracted over large areas from a 
network of entries separated by pillars. 

Rosgen Classification System: A method for classifying different stream types. 

Scenic Quality Classes: The designation (A, B, or C) assigned a scenic quality rating unit to 
indicate the visual importance or quality of a unit relative to other units within the same 
physiographic province. 

SCLS (Special Coal Lease Stipulations). Statements included in Section of Section 15 of 
BLM's standard coal lease fonn (Fonn 3400-12) that require specific actions or measures to be 
met by the lessee regarding actions for lease administration or development. 

Scoping Process: An early and 0 pen public participation process for de tennining particular 
issues to be addressed in an environmental document and for identifying the significant issues 
related to a proposed action. 

Second-pass mining: Final stage room-and-pillar production mmmg following first-pass 
mining; higher extraction ratios than first-pass mining are achieved by partial to full mining of 
remnant first- pass coal pillars. 

Secretary: Secretary of the Interior. 

Seismicity: The degree to which a region of the earth is subject to earthquakes. 

Sensitive Species: Plant or animal species that are susceptible or vulnerable to activity impacts 
or habitat alterations and have been identified for monitoring and measures to prevent them from 
being listed as Threatened or Endangered. 

Significant: An effect that is analyzed in the context of the proposed action to detennine the 
importance of the effect either beneficial or adverse. The degree of significance is related to 
other actions with individually insignificant but cumulatively significant impacts. Significance 
exists if it is reasonable to anticipate a cumulatively significant impact on the environment and 
when the affects on the quality of the human environment are likely to be highly controversial. 
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Small Game: Birds and small mammals normally hunted or trapped. 

Sole Part in Interest: A party who is and will be vested with all legal and equitable rights under 
a lease, bid, or an application for a lease. No one is a sole party in interest with respect to a lease 
or bid in which any other party has any interest. 

Special Coal Lease Stipulations: Statements included in Section of Section 15 of BLM's 
standard coal lease form (Form 3400-12) that require specific actions or measures to be met by 
the lessee regarding actions for lease administration or development. 

Split Estate: Land in which the ownership of the surface is held by persons, including 
governmental bodies, other than the Federal government and the ownership of underlying coal is, 
in whole or in part, reserved to the Federal government. 

Sterilization: Rendering coal resources unrnineable. 

Stipulation: A provision that modifies standard lease right and is attached to and made a part of 
the lease. 

Strain: Change in length per unit of length; a measure of ground deformation. 

Stress: The force per unit area (also pressure), or intensity of forces distributed over a given 
area, responsible for deforming and fracturing ground strata. 

Subcritical Subsidence: Refers to the subsidence basin that occurs when the width of the 
extraction area is relatively small compared to the depth of cover. For a subsidence basin of 
subcritical width the bottom of the basin is pointed and the maximum subsidence at the center of 
the basin increases with increasing width of extraction. 

Subsidence: The deformation of the ground mass above an underground mine and the resulting 
lowering of the ground surface. This occurs as the rock immediately above the void left by 
mining caves and the overlying rock layers adjust to the loss of support. 

Substantial legal and financial commitments: Significant investments that have been made on 
the basis of a long-term coal contract in power plants, railroads, coal handling and preparation, 
extraction or storage facilities and other capital intensive activities. Cost of acquiring the coal in 
place or of the right to mine it without an existing mine are not sufficient to constitute substantial 
legal and financial commitments. 

Supercritical Subsidence: Refers tot he subsidence basin that 0 ccurs when the width 0 f the 
extraction a rea becomes sol arge that the bottom 0 f the subsidence basin becomes flat. The 
maximum subsidence in a supercritical basin is equal to the maximum subsidence in a critical 
basin. 
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Surface coal mining operations: Activities conducted on the surface of lands in connection with 
a surface coal mine or surface operations and surface impacts incident to an underground mine. 

Surface Management Agency: The Federal agency with jurisdiction over the surface of 
federally owned lands containing coal deposits, and, in the case of private surface over Federal 
coal, the Bureau of Land Management, except in areas designated as National Grasslands, where 
it means the Forest Service. 

Tension crack: A crack (typically open) in the ground formed in an area oftensional stress. 

Tension: Stress resulting in the elongation or "stretching" of ground strata; opposite of 
compreSSIOn. 

Threatened And Endangered Species: Definitions: Federal codes are defined as follows: 
Endangered (E): Any species that is in danger of extinction throughout all or a 
significant portion of its range other than a species of the Class Insecta 
determined by the Secretary to constitute a pest whose protection under the ESA 
would present an overwhelming and overriding risk to man. 
Threatened (T): Any species that is likely to become an endangered species 
within the foreseeable future throughout all or a significant portion of its range. 
Candidate Species (C): Status review taxa for which the USFWS currently has on 
file substantial information on biological vulnerability and threat(s) to support the 
appropriateness of proposing to list the taxa as an endangered or threatened 
specIes. 
Forest Service Sensitive: Those plant and animal species identified by a Regional 
Forester for which population viability is a concern as evidenced by: (a) 
significant current or predicted downward trends in population numbers or density 
or (b) significant current or predicted downward trends in habitat capability that 
would reduce a species' existing distribution. 

Total Dissolved Solids (TDS): Salt or an aggregate of carbonates, bicarbonates, chlorides, 
sulfates, phosphates, and nitrates of calcium, magnesium, manganese, sodium, potassium, and 
other cations that form sales that are dissolved or present in water. 

Transient strain: Ground strain of a temporary or ephemeral duration, as opposed to permanent 
strain. 

Valid existing rights: (a) Except for haul roads, that a person possesses valid existing rights for 
an area protected under section 522(e) of the Act on August 3, 1977, if the application of any of 
the prohibitions contained in that section to the property interest that existed on that date would 
effect a taking of the person's property which would entitle the person to just compensation 
under the Fifth and Fourteenth Amendments to the United States Constitution; (b) For haul 
roads, (1) A recorded right of way, recorded easement or a permit for a coal haul road recorded 
as of August 3, 1977, or (2) Any other road in existence as of August 3, 1977; (c) A person 

8-18 FLAT CANYON COAL LEASE TRACT FElS 



8.0 GLOSSARY 

possesses valid existing rights if the person proposing to conduct surface coal mining operations 
can demonstrate that the coal is both needed for, and immediately adjacent to, an ongoing 
surface coal mining operation which existed on August 3, 1977. A determination that coal is 
"needed for" will be based upon a finding that the extension of mining is essential to make the 
surface coal mining operation as a whole economically viable; (d) Where an area comes under 
the protection of section 522( e) of the Act after August 3, 1977, valid existing rights shall be 
found if-- (1) On the date the protection comes into existence, a validly authorized surface coal 
mining operation exists on that area; or (2) The prohibition caused by section 522( e) of the Act, 
if applied to the property interest that exists on the date the protection comes into existence, 
would effect a taking of the person's property which would entitle the person to just 
compensation under the Fifth and Fourteenth Amendments to the United States Constitution. (e) 
Interpretation of the terms of the document relied upon to establish the rights to which the 
standard of paragraphs (a) and (d) of this section applies shall be based either upon applicable 
State statutory or case law concerning interpretation of documents conveying mineral rights or, 
where no applicable State law exists, upon the usage and custom at the time and place it came 
into existence. 

Vertebrate: An animal having a spinal column. 

Visual Quality Objectives (VQO): Based upon variety class, sensitivity level, and distance zone 
determinations. Each objective describes a different level of acceptable alteration based on 
aesthetic importance. The degree of alteration is based on contrast with the surrounding 
landscape. 

Preservation: In general, human activities are not detectable to the visitor. 
Retention: Human activities are not evident to the casual Forest visitor. 
Partial Retention: Human activities may be evident, but must remain subordinate 
to the characteristic landscape. 
Modification: Human activity may dominate the characteristic landscape, but 
must, at the same time, use naturally established form, line, color, and texture. It 
should appear as a natural occurrence when viewed in middleground or 
background. 
Maximum Modification: Human activity may dominate the characteristic 
landscape but should appear as a natural occurrence when viewed as background. 
Enhancement: A short-term management alternative that is completed with the 
express purpose of increasing positive visual variety where little variety now 
exists. 

Visual Resource: The composite of basic terrain, geologic features, water features, vegetative 
patterns, and land use effects that typify a land unit and influence the visual appeal of the unit. 

Wetlands: Lands where saturation with water is the primary factor determining the nature of soil 
development and the kinds of animal and plant communities living under or on it surface. 
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Written Consent: The document or documents that a qualified surface owner has signed that: 1) 
permit a coal operator to enter and commence surface mining of coal, 2) describe any financial 
or other consideration given or promised in return for the permission, including in-kind 
considerations, 3) describe any consideration given in terms of type or method of operation or 
reclamation for the area, 4) contain any supplemental or related contracts between the surface 
owner and any other person who is a party to the permission, and 5) contain a full and accurate 
description of the area covered by the permission. 

Yield pillar: A coal pillar design to crush controllably under loading. 
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APPENDIX A 

TABLES 
OF 

PAST, PRESENT, AND REASONABLY FORESEEABLE 
FUTURE ACTIONS 

, 

IMPLEMENT ATION 
" 

PAST ACTIONS DATES RESIDUAL EFFECTS 
(Begin and End) 

MINERALS/ENERGY 

Coal Exploration Drill Holes. All old holes with the 1900-present Vegetation well established but slight benches on slopes still 
exception of water monitoring wells in the current permit visible. All modem roads (1980 to present) have been 
area have been plugged and reclaimed. Drill hole access recontoured and revegetated. Roads and pads reclaimed within 
roads have been reclaimed. the last 5 years still visible because of more grasses and less 

brush. 

Oil and Gas Drilling. Several wells drilled in 1950s. 1950s Pads and roads reclaimed and revegetated. Slight topographic 
change apparent. 

Anschutz Ridge Runner #13-17 Wildcat Well pad 1998-2000 Site reconstructed and drilled as discussed below. See residual 
constructed in 1998 and Monument Peak Road (FR effects below. 
50018) reconstructed and graveled. Pad was reclaimed 
in 2000 without drilling. 

A-I FLAT CANYON COAL LEASE TRACT FElS 

, 



APPENDIX A 

Mike DavislPDC Ridge Runner #13-17 and #11-20 
drilled during on Trough Springs Ridge in 2001 field 
season. Reclaimed pad for # 13-17 discussed above was 
reconstructed for this oroiect. 

Questar Mainline 41 Gas Transmission Pipeline 
This 18 inch buried pipeline traverses the Skyline Mine 
Permit Area in a northwest-southeast direction along 
Trough Springs Ridge. Constructed in the 1950s. 

A segment was relocated to the southwest in 1990 to 
avoid mine subsidence areas. This segment followed 
Burnout Canyon to Upper Huntington Creek, crosses the 
creek, then turns north under State Route 264. It turns 
east near the head of the Canyon and climbs the slope 
back to Trough Springs Ridge. This segment was 
deactivated in 2000 and the original segment on Trough 
Springs Ridge was replaced. 

Questar Mainline 104 constructed along the existing 
corridor ofthe existing Questar Mainline #41 18 inch 
pipeline along Trough Springs Ridge approximately 1 
mile east of the Flat Canyon Tract. 

A-2 

~~mpLEMENfATION " 
',)(.;,. ,~:;,: DA.TES;' . .. .... . ' 

2001 

1950 to present 

1990 

2001 

Drilling completed and wells will be plugged and abandoned 
during 2002 field season. Approximately 5 acres of vegetation 
removed. Otherwise negligible effects due to sediment control. 
Sites visible but consistent with VQO. 

Original pipeline corridor is visible due to removal of overstory 
vegetation. Understory vegetation has been restored. Replaced 
segment of old corridor has been seeded and is being monitored 
for success. 

Segment constructed in 1990 is now abandoned. All areas 
recontoured and revegetated to standard. Slightly visible in 
Burnout Canyon and Upper Huntington Canyon slope due to 
immature sagebrush and more grasses. 

Existing pipeline corridor widened from 75 feet to 125 feet. 
Vegetation removed. Disturbance reclaimed but understory 
vegetation not established. Human activity was intense during 
2001 field season. It would take up to 5 years to reestablish 
vegetation. Erosion and sediment production minimized by best 
management practices. Visibility of the existing corridor 
increased because of the increased width. 
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. 

IMPLEMENTATION .... 
PAST ACTIONS 

. ' 
DATES RESIDUAL EFFECTS 

-<Begin and End) 
TIMBER 

Historic timber cutting on private lands. Historic 1850-1960 Sawmill sites. Residual conversion from timber to understory. 
sawmill sites on private lands in canyons. 

A conifer timber sale occurred at the head of the North Early 1960s The road constructed for the sale has been retained on the road 
Fork of Boulger Creek. In addition, aspen were cut in an system as a Forest Road open to use by the public. Understory 
effort to reactivate growth of the decadent stand. vegetation reestablished but aspen have not been restored. 
Approximately 10,000 board-feet of timber was cut. 

RANGELANDIW ATERSHEDNEGETATION 

Livestock Grazing, Historic Dairy sites on private lands 1850 - present Changes in species compositions. Non-native species introduced. 
in Flat Canyon within project area. 

Unclassified spur roads on Trough Springs Ridge 1998 Some portions or roads successfully closed and revegetated. 
reclaimed (approx. 3 miles). Unauthorized use continuing resulting in less revegetation than 

adjacent undisturbed areas. 

Watershed revegetation project (200 acres) in the area 1990 Vegetation has been reestablished in accordance with 
between Flat Canyon and Boulger Canyon near the standards/objectives. 
confluence. 

Noxious Weeds - Noxious weeds have been introduced unknown Noxious weed species outcompete native species and change 

due to surface disturbing activities and have become species composition. 

established: musk thistle, whitetop, Canada thistle and 
yellow toadfax 
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WILDLIFE 

None 

TRANSPORT A TION 

Forest roads and private roads developed for grazing, 
recreation, timber operations, private land access. 

Monument Peak Road (FR 50018) reconstructed for oil 
and gas and pipeline construction activity (see 
Minerals/Energy)) 

RECREATION 

See Present Actions 

A-4 

IMPLEMENTATION 
. ·· DATES 

NA 

1870-present 

1998 - 2001 

NA 

Removal of vegetation and establishment of disturbed roadway. 
Human activity during summer seasons when roads are open. 
Snowmobile activity in winter. 

Roadway stabilized and decreased sediment. Construction 
activity intense during field season that displaced recreation 
activities to adjacent areas. Road closed after heavy snows in 
December until after July 4 weekend. 

FLAT CANYON COAL LEASE TRACT FEIS 
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PRESENT ACTIONS 

MINERALS/ENERGY 

Skyline Mine. Portal facil ities located in Eccles Canyon 
and Permit Area lies directly east of the project area. 

Permit Area - T. 13 S. , R. 6 E., SLM 
Sections 10, 11, 13, 14, 22-27,34, and 35 

Portal Facilities - T.13 S., R. 6 E., SLM 
Sections 13 and 24. 

Loadout Facilities - T. 13 S., R. 7 E., SLM 
Section 17 

Pipelines, Gas Wells - See past actions 

TIMBER 

Salvage timber cutting occurring on private lands east of 
the Flat Canyon Tract 

RANGELANDWATERSHEDNEGETATION 

Continued sheep grazing on allotments. No developed 
range facilities. Current range management designed to 
decrease effects. 

Noxious Weeds: Noxious weed treatment is occurring 

A-5 ;. 

.DATE 

Mine construction began in 
1980. Coal production 
from 1981 to present. 

Present 

Present 

Present 

-

CURRENT EFFECTS 

Portal facilities have disturbed approximately 47 acres in Eccles 
Canyon on National Forest System lands. Loadout facilities and 
the waste rock disposal area have disturbed approximately 24 
acres on private lands at mouth of Eccles Canyon and near 
Scofield. The Permit Area subject to underground mining 
encompasses approximately 6,400 acres. Detailed discussion of 
subsidence, mine water discharge, and effects in FEIS text in 
Chapters 3 and 4. Monitoring of past, current actions used as 
baseline for prediction of effects in project area. 

Removal of timber. Disturbance to vegetation and avoidance of 
wildlife in activity areas during operations. Truck traffic on roads. 

Continued grazing and associated limitation of vegetation 
densities. Riparian areas have improved and conditions are 
considered to be good to excellent on NFS lands. Some portions 
on private lands below Forest boundary in poor condition. 

Decreased noxious weed species densities and potential for 

FLAT CANYON COAL LEASE TRACT FElS 
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throughout the project area to decrease density and 
spreading. 

WILDLIFE 

TRANSPORTATION 

Continued use and maintenance of Forest Roads and 
private roads. See Future Actions 

RECREATION 

Dispersed recreation activities include hiking, motorized 
sight-seeing, camping, hunting, snowmobiling, and 
cross-country skiing. 

Recreation facilities include Boulger Reservoir, Flat 
Canyon Campground, and summer homes/cabins on 
private lands. See Recreation Section in Chapter 3 of 
EIS. 

A-6 

None 

Present 

Present 

Present 

-,,"j :, '::''-> 

spread. 

None 

See Future Actions 

Year-round human activity. Decreased vegetation density and 
erosion of some areas where unauthorized motorized vehicle use 
occurring. 

Surface disturbance and human activity and occupation. Includes 
year-round use of buildings on private lands. 
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.. 

. FUTURE ACTIONS , .. DATE ANTICIPATED EFFECTS 

MINERALS/ENERGY 

Liquid Petroleum Products Pipeline - Williams has 2002-2003 If approved, the existing Mainline 41, 104 pipeline corridor could 
proposed to construct a 10 inch pipeline to transfer be widened from 125 feet to 175 feet. The construction activity 
gasoline, diesel fuel , and jet fuel across the Wasatch could take place during the 2002 and/or 2003 field seasons. ! 

Plateau. The proposed corridor is along the same Intense human activity along the corridor and increased traffic on 
corridor as the Questar Gas Pipeline. Alternative routes SR-264 (50 trips/day) during construction season. Best 
are being considered in the EIS. Management Practices minimize sediment production. 

Oil and Gas Exploration - No new wells proposed. Two Unknown If proposed and drilled 1.5 acres disturbance per site. Best 

to four wells reasonably foreseeable. Management Practices would be used. Would be consistent with 
Forest Plan objectives and sediment would be negligible. 

TIMBER None None 

RANGELANDIW ATERSHEDNEGETATION 

Continued grazing in Sheep and Goat Allotments. Indefinite Continued effects to vegetation including riparian vegetation in 
Approximately 2000 Animal Unit Months. Managed canyon bottoms. Monitoring of vegetation conditions is used to 
under Deferred Grazing System. determine grazing use so effects are minimized. Riparian 

conditions are improving. 

Noxious weed treatment will continue indefinitely. Indefinite Noxious weed densities and spreading rates should be decreased. 

TRANSPORTATION 

Road maintenance Indefinite Continued sediment production from native surface roads even 
with annual maintenance. 

- - --- --
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;/.,> ;/ ,:,:;:?:._>:: . . .. 

FUTliJ.~ACrl0NS 
:,,~' . 

Potential construction of new roads on private lands for 
access to new cabins. (See Recreation). 

Reconstruction and gravel surfacing of South Trough 
Springs Road (FR 50018). See Minerals Section 

RECREATION 

Improvement and maintenance of existing developed 
recreation sites such as Flat Canyon Campground and 
Boulger Dam. 

Improvement of existing cabins and construction of new 
cabins on private lands. Potential for construction of new 
private roads for access to these facilities. 

A-8 

" 

I · 
I DATE 

Indefinite 

2001-Indefmite 

Indefinite 

Indefinite 

"' 

'AN'TICIPATED ,EFFECrS r 
" . . , -' -- . ' , ". " .:/ .. , . ",, ' , .... .". 

<,;: 

See Recreation 

Decreased erosion and sediment production from roadway. Road 
surface stabilized by gravel surface. Road closed from December 
1 through July 5th

. 

Increased use of facilities due to population growth and demand 
for recreation opportunities. Increased human activity in the area 
year-round. 

Increased land disturbance and year-round human presence and 
activity. 

FLAT CANYON COAL LEASE TRACT PElS 



APPENDIXB 

BUREAU OF LAND MANAGEMENT 
COAL LEASE FORM 3400-12 

The tenns and conditions on this fonn would be used on all coal leases, including Alternatives B, 
B', C, and others if designated and selected. 
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UNITL1l STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

COAL LEASE 

,AI'T I. l.eA&E,AIGHTI (JMNTEO 

TbilluM. 'II~ in&o by and tlnwH" the UNlTEtl STATU 0 .. A",uleA.. htm,,"t.r called ItMOr. throu«h the 8afta. of Land Mpa.em.llt, and 
i/'i~ aNi NUn .. , 

lIfm"aeur callt<! IHI ... it effective (dott, . for a ptriod of 20 yean aad for 10 1\)111 &bftHltn .. coal it pnKillctd in COfnDlcmal 
QllanUUet from tM IaMd land •.• ub;~ &0 reaclj\l.ClnllDt of I .... unne -' the end 0( \he 2OU11 .... YIN and ncb In.year period tberealcer. 

5«. I . Thil !eur it iN~ pvnu.nt and IIIbj~ &0 tht tum. aDd provilionl of the: 

IX Mina'&l Landa Ltuin, Ad. of 1920. Act otFebruary 25. 1920. u~ .• l Stat. 437.30 U.s.C.181·2B7. h~naftarnl.md \0 .. "'eAct: 
::J Mifteral Leuinc Act for Acqwred Land •• As:t of 1.11,,* 7. 1~7. 61 Stat. 913. 30 U.s.C. 351-359: 

and 100 the rqUatiOD. and formal orders of &h. SKnury of me Interior whicll an now or bereafWr in force. when ftot ~t with tht npresa 
and .ptcific: prGYiaion. Mmn. 

Set. 2. Laeor. 1ft conaideratioD of any bonuee. tentl. and royAlti .. to be pQd. &ftd rb. eoftdUiona and eo~ tc b. 9bNntd u htnin ~ forth. 
Itcreb, J1'UICI and Ie .... &0 leuft \ht uchwve ~bt and privilere to drill for. mint ... tract, ftJDOW, or ocherwiM PfOCIII.lacl cliapoee of the c:oal 
~i" in. "POll. or W1d., the follcwinJ described 1aA~: 

SEE ATTACHED DESCRIPrION 

lltainma IKTC'. mort or IHI. weether with the ri(hl &0 conltnlctlllcn worU, buiJclillp. plantl • .cnctu ..... eqwpmmt and .pplialleft 
II the ritrht to sat Ilich 0II·1aue ricbu-uf·way which may blll~ry -.nd convenienc in th. eaaciM of the n.h" &ad privUerH rran~ 'Qb~l co 
t coft4itioat bereUa provided. 

\lIT • TeAMS AND CCNOfTlONS 

s.r. I.'al AENTA.LfaTt· t.ae ... Khall pay luaor rtntal &nnllllily and 
ill advance tor eacll acr~ It' C~ion thereof dllrinjf th. eontinua"et of 
lilt !eMf at chI race of S . .. fnr each le_ :w .. r. 

,b, RENTAL CREDITS . Rental .nall nol ~ ertdited .,.ain,t I!ither 
PI'1Iduc:Uon or .dvaru.-. royalties Cor any yur. 

Sec. ~ la) ~IIIOOUCTION !'to"'ALT1ES • The royah,.. shall bf per· 
(ttIlohhe".luofthe coal a • .ec fOrth in chI' relflllll,ion •. Ru.,·alti.t an 
d\lf\Olnaorch, final d." .. flb. month .uc .. ...dinr the cal~ndarmonth 
.11 which the royalty obli,acion a«f1&n. 

• ~ AOVANCf ftOYAt.Tl~ - I:pon HqUe8t b~ th,lt .. ". Ih. authorized 
offl(trllUl)'~. (or. &oulofllU( mllty than 10 ),lIar •• the paYJt)VC\luf 
Idv&rIet "''' ... ein in li~ of co"unuf'd n~ra'ion. conliltlnt with the 
~ul.tlODa. Th •• d\·.nCl ro~alt' .hall be butd on a ~nt of the 
'11., of & minimum ftumber of toni determIned ill tht manMr 
tn.bh,hed by thc .d"'"ftCl ro!'altl' ttlflilation. In riftn at the tim, th' 
Itsate nqun~ Ilppruv .. 1 In plAY <ldv."c, ",v wI,," in li~ of "onWl\lfd 
·,..ration. 

~,;J. eoNDS' lAt." .hall m.int.,n in thl! proPfrOm~ I lUll! bond 
IfIthumouncofS'· . Tht authorized officermlY'requittan 
'!\('fUIt in this amount "'hen additionnl cuvn.1lt ia d.tumlnK 
IPP1'loprias.e. 

Sec. ~. DtuQ,~. Thi. 1_ 18 nbj~ &0 the eoncliticma of c1ila.tnt 
dt\"elopalftlc and conti .. " o,*,tioD. exClpt that dlue condiUOAIa,. 
exC1lHd When operations IIndtr th.lH.H an Ult.errU~ by Itrikn, Uw 
tlemen~ or ca.ult1es not atU'ib1atable to ch.I ...... Th' MaoP. in en. 
public interest. may .upend the eomtioft of eonan.eIi optratiOft upon 
p.ym.al oi .dyaliN royakin in aecordaace wi\h th. rerulationa in 
ex ialUlCl at the time of the aUPIulOfl. LelaH'. faUlU'e to prodUct co.1 
in C'OmUllrciel quanUUet at lh. end of 10 1"'" thall urmillatt the 
leaH. t-ahalllWbmii an Gt*'&ti.on and redamatioa plu parllLlftt 
10 Section 7 of the Att pot laur thall 3 )'HrI aftn leut WUAnet. 
Thl' I.nor rutrYe. thr POMl' to a&Mtlt In or ord.,th. IU.pe~OD of th~ 
irrma and conciidonl ol thi. a.... in accordlUlCl with. iftttr ali •. 
~uon J9 ohhe Mineral L.uin. Act. 30 U.s.C. 2O'J. 

Stc. ", LOGICAl. MINING UNIT (LMUI • Either upon .pprov&l by the 
IHlor oC tbe lnaH·. appUcation or at the difteaon of the It_sur. dlia 
leasuh.&l1 ~ an LMt.: or pan of an LMU •• \abject to tht provision. 
Ht forth ill &lie rs"alacions. 

Th' ,upIII.'ion' Hlablilhed in an L.\lU &ppronJ in effect at th. tim. c:>( 
l,..\ll" app",va! will.u~ eM rea-vanc ineuMitcent Iftml of t~1S 
lease 10 lonr .. w a-_&ina C'OIftInitttd to tM LMU.l(the LMt uC 
whi"h thiale ... it • Plrt it diHOlwd.\h, ........... 1 then be ,lIb;ect to 
tht- leUi terma whKh WQuld h3Ve been applied I(the Ie ... had nUl ~n 
included in an un:. . 



"~----------____ ~""$n.·[" 
~tc. II ~OCU~E~TS. e\llO£Ne~ AN~ ~&P£e·ION '. Al .... n \lm ... and 
In all"nJorm N In_ ma" ",.urn"', "'"""M,l:mlftl d'I'\IJIHoIi 
"ta&elftftl18 .hOWUl, \h. atl\aunu .nd quahty ' . QCU rtDlO\'ed 

rront &h.1eut. &hI PfO('ftCi. thf'NC",1I\. th. amount IIMCI 
purpota or unavoid.biy lolL 

.al1 keep open at a)l naaaonabl. tilMl for th. inlpection of anJ 
dilly 1II\horized offiM o!INIOf'. Ua I.ued pmmHl and aliluric" and 
undtrJTOllnd tmprovemel'IC'. wnrill. lIIachill..". Oft ,a.oekpllt •. ,quip
mento aDd all boob. a«V\Iny. mapt. an4 reconla maUve co ~~tiou. 
'IIrven. or lDVn,,&atioCl. lin Of undff th.1UMCi lanci., 

1.e.1Ift.".1I allow '-&Or ac"" 10 and coP)inl of docUrMfItl ftUOP' 
ably necet .. ry &0 verify IH.-. complioinCl WIth tmnS and ~nditionl or 
,he WUf. 

Whil .. this Ie ... rtmainl in .ffl'Ct. :nformau<It1 obtalnf'd under Ihis 
..c,jon .hall be c10ttd &0 in.pection by tho! public: an accordance with 
\he Frtedom of Information Act (f> t: .s.c. ~">4!I, 

s.c. 7. DAMAGes TO PAOPERT'I' AND CONOUCT OF OP!AATIONS • 
LtuM IhaII comply .llu own n~ with all reuonable orden olw 
Stcrtc.&ty. retpecUnc dili«enl operation.. pnv.ation of wute. aad 
pnn«tioa 01 (Kbtr ~ 

LatH abaliliot condaet exploration operations. oUter &han CUualllH. 
witholl,a., approved explorarioD plaa. All .aploralion plaM prior w 
dI. eGlnlaerKnll_at Df lIIinill, op.J'attoll' within UI appt'OYCci minlnr. 
pHIIU'are&lhall he .ubmm.d &0 1M aathoriMd omcer. 
LeNte .hal) carry on all operaUoRI in accorclallCC with approved . 
IMtbodI aD4 pratCica II provtcS.d iJi &he operaaq~. ba~ 
d .. nr,ard for the prevealion of i.t\jIllY &0 lif •• beal&h. M pn:»".n;y. and 
pnveaUon of WU\e. dama,e or depadalioll to an, \aDd. air, walM. 
nlwral. 1.ioIoci.eaL riaul. aM ot.hcr ~rcM. iPdudiD, miDera.I 
ciqIoaia. aad fvnnatioaa of miumal depo.itl not IMMel btmlDCier. aDd 
\C ocher ~ ... or Nft'I. LeNee ahaU WEe IMUIIHa dftmld 
0«HUl'7 by lcMor &0 accompli~ the unent of tbia MaN t.trn1. Sach 
meuara may iAclllde, but are Dot limit.ed te. modi6cacion &0 propoMd 

1:;, or dft~ of faciliti .. , tim~ of operations. and aPtCificatioll of 
. an.d final reclamation proudllral. LtNor rHITY .. &0 iwelf &hI 
• &0 kue . ..n. or OWrw1M dispoH of the luria" or other mineral 

:AI1U in the landa I.IId the ~bt &0 coatinu. uiatiD, u.e. e.oci to 
aut~riu fulure lIlII llpon OT iII &.he wAMd lancla, ineludiq bninr 
lena fM mineral dcpo.iit no' covered b.eNllader and aP9rcmn, 
_menta or n.hc.ol-way. t-aor .hall coaditioll'lIch usn to p~tIIC 
unntcH&U)' or ureuonable interference with ",hit of~ al ma" 
be COUiltenl with COftcepC8 of mllitiple liM &lid mlJltipJ.. miJltral 
dneloplMllL 

~ 8. ~~C1lON OF DIVERSE INTERESTS. AND EQUAl. OPPORTU
TV - Ltutt .all: pa" .... hen dlle aU,ua 1epU)' UMHed aJld kriH 
dtr &ht laWI 01 &h, SUi&e or the UJrlc.d 8wwa; aeccwd all emploY"' 
,.plctafleedoal of puchue; pta)' aU w.., .. at Mue 'wiee each 1nOD&a 
laYd.1 moDIy of the Unic.td &a&ft; maiIltaln • Nt. workini 

wiRlDmB\' ill .ceonlanc:c wi&h '&&adard ilWatrY practicee: RStric& 
I work.UJ w IIOt mort thao 3 h01lfl in al17 one !la1 for IIl1d'I'I1'OIULd 
d .... actptill cmers-cite: &lid U~IIW!U.'" ~'Yte p~ 

. ~h~alUa.ad ""),of"'. p.hlie. Noperaon .,uiuth ..... of 16 ,taD 
,baU ... _plO)'ed in any mine below ch. nrfac:c. To &he nlan' ~c 
law. of &h. SWIe in which thl laneS. are eiwated an more rescriccivt 
Ulallih. proYiaioN in &his paR6r_ph. &hen the $t.a~ laws apply. 

Uuee wUt comply with all provi.MlM ofE&_tive Order No. 11246 of 
ScpWIILber 24. 1966, .. &m.adtcl, aad the rWtI. reau1ati01l •• and 
rein .. , .rd.n of the ~l'1 01 Labor. NtiUaCt' ...... Ilor ICRef'. 
•• bcoG~ IhaJllIlain'-in ttenfawd fe.eilitia. 

:0.-.... . '" T\U.,.s",",s • 
It 1 .... , ..... m .... ~- . .t.,rfld in • "'.,. ~f, ,n pan , .. tIl\)o" pe", .. 

a""U\."l.uon ur C'f~~on qualift«C1 \0 hl1l4 .ven hr&M IntUt, II . 

o Thia 1 .... ma,. be tranlferrld in whol. or in lIan lO anoth~ 
public bod,. or to a ~ ... he will nUDI &he coal on bthall of. end 
fot &be .... 0(. &he PUblic: body or &0 a per.oa who for cbe limize.a 
purPOIe of crntU\faltcWiC)' 1IIures& in layer of. Mnder aJTees 
\0 be oblilaud &0 mine &Il. eoal OIl behalf ohbe public bod). 

Cl Thill.-H may onl,. be tnnafcrred in who!. or ill pan to enother 
.mall buin ... <I~\fied und.r 13 CFR 121. 

Transfen of NeOn! tide. workinc or royal,y inWf'Ht "War be 
approvtd ill ~ordanee with &hI replaaooa. 

,bl I'\WNOUISHMENf • Th. ,_ may Nlinquish ill writine at any 
tim. all n.hta utld,r thi.I .... or _rty portion UltttOf u provi!lfd in tht 
r~lIlationa. Cpon letlOr', a«eptance of the nlinqui.hmeac, IHS~ 
,hall be relined of all fullire oblilaaon, undu the I .... or tht 
rtlinqui,htd portion cht'ftOf. whic:he.., ia applicabl_. 

Stc:. 10. OEUVERY Of PREMISes, REMOVAL OF MACHINERy. iCUIFl. 
M!NT. ETC. - At nch tim. u all c:om of thi. I .... are recllrnea to 
III.or. 1 __ shall deli"u Clp to r tAt land leNed. und.qround 
timbtri1l.i. aud slIch other •• ppon- and ,trucCUNe atcHla'Y for tht 
pre.-rvation of the mine wortinp on the Ieued pmniMa or dlpoaiu 
and plac. all world ... III CODditioa for aupenlioft or ab.acioammt. 
Within t80daya dwreof. ,,"".o.n remo\" from th. pmniMl all other 
~.~. eqlUpmeat. tooil. and ma&erial. that il flteU to 
or u reqQind by cht .snhoriMd offlC'ef. Any llIda strllcWrU. Ina· 
chlntty • equipment. tool&. aM mauri' II remalftmr 011 the ".at!d.lnd. 
beyond 180 da,... or cpprond elttalll10n thereof. ahall becorn. tht 
propen)' of the lMaor. IHll iCNH .haJJ lither nInO .. all), Or all .uch 
propeny or Ih.U con\&n\lt w be liable (or chi COlt of removal and 
diaposal in &U alDCMlnt .~ .. l'" iDc:urnd by tb~~. If th~ surface II 
owllld by third panics.IHSOI'lball waive Ul~ reqllirtmern for removal 
~vided the third panic. Go not ob.itct &0 Illdl-ai~. lA_ Jhall: 
pnor &0 the tanniaation of boad liabilliy or at l.IIy other &ime when 
rrqllind and in aeeordaac:. with all applicablt Ia~ aDd ftlulations, 
r«la.im all Jancia the .ud,COI of which hat beeIl di..ttllrbeci. cUapoH of all 
debril or .ali<t wuu. repair the offsiu and on,it/!! damate caused by 
les&H'. activit)' or aCtivities incidental thHlto, and reclaim acc.u 
road. or trail .. 

~ 11. ~ROCE£[)INGS IN CASE OF DEFAULT. ICI_ fail. \0 comply 
withapplicabl.laww.exia_",.JaUou.orlbea.rms.conciitionaand 
aupcUationa ofthi& I ..... and \he aoncomplianoe t;Ol1tinUei (or 30 d,y. 
aNr written ftoUce thereof. this leue .hall be ",bjec\ "" caneellatioll by 
che la.or only by judicial proeeedinp. Thia promion .hall not M 
conltnJed to prwvwnt the .aeT"ciM b), llMOr of any och,r ItIlal alld 
~ait&bll remedy. inc:ludin, waiver oCth. default. Any 'Dch remedy or 
.... iv.r ,b&1l I\~ ,reWA' lat.r canoeUa~wn (or the .&me default 
O«Qninc .t all)' adler lime. 

Sec. 12. H!JPtS AND SUCCESSORS-IN.INTEREST • Each obli,acion of 
an is lea .. ~all .. lend &0 aDd ~ bindia, upon. &lid rnry hend" hereof 
shall illllre co. th. hein. cx'"Wft. admini.lrawn •• ucc,uora. or 
aNi,"" of che reaDeCliw pania bereCo. 

Sec. 13. INOtMNlFlCA TlON • Lcuee ~aall indemnify and hDld harml ... 
lb. Uniwd &ace. from any _d all clailM wine 01lt or the ltuet's 
aaiviUH aad operatiool unciCt'\hla '-a.. 

See. 14. SPECIAL Sl A TUTES • Tbia lcue is ,ubject to"\hf Clean W a~r 
Act <33 U S.C. 1252 eL aeqJ, the Clean Air Ael (.2 UAC. CZ14 I\. ,eq.). 
_d to all ~ applicabl. la",. ~I to axpioratiCLn acti~t~CI. 
mininl' operatLoU and rteiamatiOll. incl1ldinl th~ Surface Muun, 
Contn/l and Rcdam.riOll Ad of 1977 (30 U.s.C. 1201 et. gq.) • 



APPENDIXC 

SPECIAL COAL LEASE STIPULATIONS 

These stipulations apply to Alternative B' and C, and potentially to any other alternatives 
designated as D or beyond. They would be attached under Section 15 of the BLM Coal Lease 
Form 3400-12 shown in Appendix B. 
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APPENDIXC 

SPECIAL COAL LEASE STIPULATIONS 

Federal Regulations 43 CFR 3400 pertaining to Coal Management make provisions for the 
Surface Management Agency, the surface of which is under the jurisdiction of any Federal 
agency other than the Department of Interior, to consent to leasing and to prescribe conditions to 
insure the use and protection of the lands. All or part of this lease contain lands the surface of 
which are managed by the United States Department of Agriculture, Forest Service, Manti-La 
Sal National Forest. 

The following stipulations pertain to the Lessee responsibility for mining operations on the lease 
area and on adjacent areas as may be specifically designated on National Forest System lands. 

Stipulation #1 
Before undertaking activities that may disturb the surface of previously undisturbed leased lands, 
the Lessee may be required to conduct a cultural resource inventory and a paleontological 
appraisal of the areas to be disturbed. These studies shall be conducted by qualified professional 
cultural resource specialists or qualified paleontologists, as appropriate, and a report prepared 
itemizing the findings . A plan will then be submitted making recommendations for the 
protection of, or measures to be taken to mitigate impacts for identified cultural or 
paleontological resources. 

If cultural resources or paleontological remains (fossils) of significant scientific interest are 
discovered during operations under this lease, the Lessee prior to disturbance shall immediately 
bring them to the attention of the appropriate authority. Paleontological remains of significant 
scientific interest do not include leaves, ferns or dinosaur tracks commonly encountered during 
underground mining operations. 

The cost of conducting the inventory, preparing reports, and carrying out mitigating measures 
shall be borne by the Lessee. 

Stipulation #2 
If there is reason to believe that Threatened or Endangered (T &E) species of plants or animals, 
or migratory bird species of high Federal interest occur in the area, the Lessee shall be required 
to conduct an intensive field inventory of the area to be disturbed and/or impacted. The 
inventory shall be conducted by a qualified specialist and a report of findings will be prepared. 
A plan will be prepared making recommendations for the protection of these species or action 
necessary to mitigate the disturbance. 

The cost of conducting the inventory, preparing reports and carrying out mitigating measures 
shall be borne by the Lessee. 

Stipulation #3 
The Lessee shall be required to perform a study to secure adequate baseline data to quantify the 
existing surface resources on and adjacent to the lease area. Existing data may be used if such 
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data are adequate for the intended purposes. The study shall be adequate to locate, quantify, and 
demonstrate the interrelationship of the geology, topography, surface and ground water 
hydrology, vegetation and wildlife. Baseline data will be established so that future programs of 
observation can be incorporated at regular intervals for comparison. 

Stipulation #4 
Powerlines used in conjunction with the mining of coal from this lease shall be constructed so as 
to provide adequate protection for raptors and other large birds. When feasible, powerlines will 
be located at least 100 yards from public roads. 

Stipulation #5 
The limited area available for mine facilities at the coal outcrop, steep topography, adverse 
winter weather, and physical limitations on the size and design of access roads, are factors which 
will determine the ultimate size of the surface area utilized for the mine. A site-specific 
environmental analysis will be prepared for each new mine site development and for major 
improvements to existing developments to examine alternatives and mitigate conflicts. 

Stipulation #6 
Consideration will be given to site selection to reduce adverse visual impacts. Where alternative 
sites are available, and each alternative is technically feasible, the alternative involving the least 
damage to the scenery and other resources shall be selected. Permanent structures and facilities 
will be designed, and screening techniques employed to reduce visual impacts and, where 
possible, achieve a final landscape compatible with the natural surroundings. The creation of 
unusual, objectionable, or unnatural landforms and vegetative landscape features will be avoided. 

Stipulation #7 
The Lessee shall be required to establish a monitoring system to locate, measure and quantify the 
progressive and final effects of underground mining activities on the topographic surface, 
underground and surface hydrology and vegetation. The monitoring system shall utilize 
techniques which will provide a continuing record of change over time and an analytical method 
for location and measurement of a number of points over the lease area. The monitoring shall 
incorporate and be an extension of the baseline data. 

Stipulation #8 
The Lessee shall provide for the suppression and control of fugitive dust on haul roads and at 
coal handling and storage facilities. On Forest Development Roads (FDR), Lessees may perform 
their share of road maintenance by a commensurate share agreement if a significant degree of 
traffic is generated that is not related to their activities. 

Stipulation #9 
Except at specifically approved locations, underground mining operations shall be conducted in 
such a manner so as to prevent surface subsidence that would: (l) cause the creation of 
hazardous conditions such as potential escarpment failure and landslides, (2) cause damage to 
existing surface structures, and (3) damage or alter the flow of perennial streams. The Lessee 
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shall provide specific measures for the protection of escarpments, and determine corrective 
measures to assure that hazardous conditions are not created. 

Stipulation #10 
In order to avoid surface disturbance on steep canyon slopes and to preclude the need for surface 
access, all surface breakouts for ventilation tunnels shall be constructed from inside the mine, 
except at specific approved locations. 

Stipulation #11 
If removal of timber is required for clearing of construction sites, etc., such timber shall be 
removed in accordance with the regulations of the surface management agency. 

Stipulation #12 
The coal contained within, and authorized for mining under this lease shall be extracted only by 
underground mining methods. 

Stipulation #13 
Existing Forest Service owned or permitted surface improvements will need to be protected, 
restored, or replaced to provide for the continuance of current land uses. 

Stipulation #14 
In order to protect big-game wintering areas, elk calving and deer fawning areas, sagegrouse 
strutting areas, and other key wildlife habitat and/or activities, specific surface uses outside the 
mine development area may be curtailed during specified periods of the year. 

Stipulation #15 
Support facilities, structures, equipment, and similar developments will be removed from the 
lease area within two years after the final termination of use of such facilities. This provision 
shall apply unless the requirement of Section 10 of the lease form is applicable. Disturbed areas 
and those areas previously occupied by such facilities will be stabilized and rehabilitated, 
drainages re-established, and the areas returned to a premining land use. 

Stipulation #16 
The Lessee, at the conclusion of the mining operation, or at other times as surface disturbance 
related to mining may occur, will replace all damaged, disturbed or displaced comer monuments 
(section comers, 1/4 comers, etc.), their accessories and appendages (witness trees, bearing trees, 
etc.), or restore them to their original condition and location, or at other locations that meet the 
requirements of the rectangular surveying system. This work shall be conducted at the expense 
of the Lessee, by a professional land surveyor registered in the State of Utah, and to the 
standards and guidelines found in the Manual of Surveying Instructions, United States 
Department of the Interior. 
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Stipulation #17 
The Lessees, at their expense, will be responsible to replace any surface and/or developed 
groundwater sources identified for protection, that may be lost or adversely affected by mining 
operations, with water from an alternate source in sufficient quantity and quality to maintain 
existing riparian habitat, fishery habitat, livestock and wildlife use, or other land uses (authorized 
by 36 CFR 251). 

Stipulation #18 

STIPULATION FOR LANDS OF THE NATIONAL FOREST SYSTEM 
UNDER JURISDICTION OF 

THE DEPARTMENT OF AGRICULTURE 

The licensee/permittee/lessee must comply with all the rules and regulations of the Secretary of 
Agriculture set forth at Title 36, Chapter II, of the Code of Federal Regulations governing the use 
and management of the National Forest System (NFS) when not inconsistent with the rights 
granted by the Secretary of the Interior in the license/permit/lease. The Secretary of 
Agriculture's rules and regulations must be complied with for (1) all use and occupancy of the 
NFS prior to approval of a permit/operation plan by the Secretary of Interior, (2) uses of all 
existing improvements, such as Forest Development Roads, within and outside the area licensed, 
permitted or leased by the Secretary ofInterior, and (3) use and occupancy of the NFS not 
authorized by a permit/operating plan approved by the Secretary of the Interior. 

All matters related to this stipulation are to be addressed to: 

Forest Supervisor 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

Telephone Number: 801-637-2817 

who is the authorized representative of the Secretary of Agriculture 

Stipulation #19 
ABANDONMENT OF EQUIPMENT: 

Signature 
LicenseelPermittee/Lessee 

The lessee/operator is responsible for compliance and reporting regarding toxic and hazardous 
material and substances under Federal Law and all associated amendments and regulations for 
the handling of such materials on the land surface and in underground mine workings. 
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The lessee/operator must remove mine equipment and materials not needed for continued 
operations, roof support and mine safety from underground workings prior to abandonment of 
mine sections. Exceptions can be approved by the Authorized Officer (BLM) in consultation 
with the surface management agency. Anyon-site disposal of non-coal waste must comply with 
30CFR § 817.89 and must be approved by the regulatory authority responsible for the 
enforcement of the Surface Mining Control and Reclamation Act (30 U.S.c. 1201, et seq.). 
Creation of a situation that would prevent removal of such material and equipment by retreat or 
abandonment of mine sections, without prior authorization would be considered noncompliance 
with lease terms and conditions and subject to appropriate penalties under the lease. 

All safe and accessible areas shall be inspected prior to being sealed. The lessee shall notify the 
Authorized Officer in writing 30 days prior to the sealing of any areas in the mine and state the 
reason for closure. Prior to seals being put into place, the lessee shall inspect the area and certify 
through documentation any equipment/machinery, hazardous substances, and used oil that is 
intended to be left underground. The Authroized Officer may participate in this inspection. The 
purpose of this inspection will be: (1) to provide documentation for compliance with 42 U.S.C. 
9620 section 120 (h) and State Management Rule R-315-15, and to assure that certification will 
be meaningful at the time of lease relinquishment, (2) to document the inspection with a mine 
map showing location of equipment/machinery (model, type of fluid, amount remaining, 
batteries, etc.) that is proposed to be left underground. In addition, these items will be 
photographed at the lessee's expense and shall be submitted to the Authorized Officer as part of 
the certification. 

WASTE CERTIFICATION: 
The lessee shall provide on a yearly basis and prior to lease relinquishment, certification to the 
lessor that, based upon a complete search of all the operator's records for the mine and upon their 
knowledge of past operations, there has been no hazardous subanances defined as per (40 CFR 
302.4) or used oil as per Utah State Management Rule R-315-15, deposited within the lease, 
either on the surface or underground, or that all remedial action necessary has been taken to 
protect human health and the environment with respect to any such substances remaining on the 
property. The back-up documentation to be provided shall be described by the lessor prior to the 
first certification and shall include all documentation applicable to the Emergency Planning and 
Community Right-to-know Act (EPCRA, Public Law 99-499), Title III ofthe Superfund 
Amendments and Reauthorization Act of 1986 or equivalent. 

Stipulation #20 
Notwithstandin the approval of a resource recovery and protection plan by the BLM, lessor 
reserves the right to seek damages against the operator/lessee in the event (I) the operator/lessee 
fails to achieve maximum economic recovery [as defined at 43 CFR § 3480.0-5(21] of the 
recoverable coal reserves or (2) the operator/lessee is determined to have caused a wasting of 
recoverable coal reserves. Damages shall be measured on the basis of the royalty that would 
have been payable on the wasted or unrecovered coal. 
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The parties recognize that under an approved R2P2, conditions may require a modification by 
the operator/lessee of that plan. In the event a coal bed or portion thereof is not to be mined or is 
rendered unminable by the operation, the operator shall submit appropriate justification to obtain 
approval by the Authorized Officer to leave such reserves unmined. Upon approval by the 
Authroized Officer, such coal beds or portions thereof shall not be subject to damages as 
described above. Further, nothing in this section shall prevent the operator/lessee from 
exercising its right to relinquish all or portion of the lease as authorized by statute and regulation. 

In the event the Authorized Officer determines that the R2P2 as approved will not attain MER as 
the result of changed conditions, the Authorized Officer will give proper notice to the 
operator/lessee as required under applicable regulations. The Authorized Officer will order a 
modification if necessary, identifying additional reserves to be mined in order to attain MER. 
Upon a final administrative or judicial ruling upholding such an ordered modification, any 
reserves left unmined (wasted) under that plan will be subject to damages as described in the first 
paragraph under this section. 

Subject to the right to appeal hereinafter set forth, payment of the value of the royalty on such 
unmined recoverable coal reserves whall become due and payable upon determination by the 
Authorized Officer that the coal reserves have been rendered unminable or at such time that the 
lessee has demonstrated an unwillingness to extract the coal. 

The BLM may enforce this provision either by issuing a written decision requiring payment of 
the MMS demand for such royalties, or by issuing a notice of non-compliance. A decision or 
notice of non-compliance issued by the lessor that payment is due under this stipulation is 
appealable as allowed by law. 
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DESCRIPTION OF EXPECTED MINING AND SUBSIDENCE 
(AFTER NORWEST, 2000) 
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DESCRIPTION OF EXPECTED MINING AND SUBSIDENCE 
(AFTER NORWEST, 2000) 

1.0 SUBSIDENCE PREDICTION 

During longwall extraction, coal-supporting overburden is fully removed. The strata above 
caves into the void. Rock strata failure is a complicated process and dependent upon rock 
strength, discontinuities, in-situ stress, orientation, and area extracted. Failure of rock strata is 
transmitted to the surface, resulting in ground subsidence. Prediction of the extent and 
magnitude of surface subsidence is dependent on local geological variation and is more accurate 
where empirical data on mining parameters is combined with a surface subsidence monitoring 
program to derive the main subsidence parameters. 

A number of previous studies have been carried out at Skyline relating to the effects of 
subsidence on perennial streams, springs, highways, ridges, and a gas pipeline. These studies 
provide a valuable data set defining the local conditions and the degree of impact subsidence is 
likely to have on the surface and on sub-surface strata. Aspects relating to surface water and 
groundwater are discussed in more detail in the technical report on surface water and 
groundwater. 

A numerical prediction method has been adopted for this study that enables the major parameters 
to be modified to simulate the behavior of a wide series of strata characteristics and mining 
conditions. The ability of this model to simulate more complex mining conditions and multiple 
seam mining enables the main parameters to be developed by back analyzing the response over 
previously mined panels. This process is referred to as calibration of the model to local mining 
and geologic conditions. 

The areas that are outside of the longwall mineable zone, and recoverable by room and pillar 
mining with full extraction, are extremely limited (see Figures 4.1 and 4.2 for Alternative B and 
Figures 4.3 and 4.4 for Alternative C). The only significant zone is for the upper seam in the 
northeast comer of the Tract. This area is relatively small and is in an area that may be 
influenced by a sandstone channel above the upper seam that could greatly restrict the mineable 
area. It is also located under an area of the surface that has no important structures or resources 
requiring special consideration. Consequently, if this area is mined by room and pillar extraction 
with full extraction and subsidence predictions are based on the assumption that it is longwall 
mined, then this represents a conservative approach with an insignificant error. 
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1.2 SUBSIDENCE CHARACTERISTICS 

In order to understand the subsidence characteristics from longwall mining a description of the 
mining method is appropriate. Initially a rectangular panel of coal is developed by room and 
pillar methods and then completely extracted by the longwall equipment using an automated 
cutting head (shearer) that moves along a track parallel to the working coal face. The shearer 
contains two rotating drums that cut a thin slice of coal OIl each successive pass. The cut coal 
falls onto a chain conveyor and is transported along the working face to the gate roads and 
eventually out of the mine. The coal within a longwall panel occupies a rectangular area that is 
about 800 ft in width and from 3,000 to 15,000 ft in length. Hydraulic roof supports are used to 
protect mine workers and equipment. As the shearing machine progresses through the panel, the 
roof supports are advanced. The unsupported mine roof and overlying rock then collapse into 
the void left behind the advancing roof supports. Once the panel is mined, the longwall machine 
is moved to an adjacent panel and the process is repeated resulting in near-complete extraction of 
the coal seam over large areas (See Figure 1.1). 

Figure 1.1 Schematic Diagram of a Longwall Mining Panel 

Direction of mining 

Source: 

Brattice 
to Control 
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Energy Information Administration 

Longwall 

(Works back and forth 
across coal face) 

The overburden caving and subsidence process can be divided into four main zones of strata 
movement above the mine where different subsidence behaviour is observed. These zones are 
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not distinctly separate, but they transition into one another with some degree of variability 
dependent upon geologic conditions. These zones are presented in the schematic cross section in 
Figure 5.2 and described below, together with the approximate extent ofthe zone that might be 
expected. 

The Cave Zone where the roof rock fail in discrete blocks and fall into the void behind the 
longwall supports. This is immediate and continues upwards until the bulking of these rocks 
provides support to the strata above. This height of this zone is dependent upon the bulking ratio 
and height of extraction and is typically in the range of 5 to 8 times seam height. It is expected 
to be in the range of 35 to 180 ft for the variation in conditions expected in the Tract. As the 
overburden fails above the vertical load will be transferred onto the cave zone and it will re
consolidate to support this load. 

The Fractured Zone where the rocks are subjected to high stresses and fail along weakness 
planes and in some cases intact rock. It is a zone where the rock is fractured vertically and 
typically horizontally along bedding forming blocks. However, the discrete blocks remain in 
their relative position and no significant bulking occurs. This zone is dependent on the height of 
extraction and is expected to extend above the seam up to 30 times the extraction height. It is 
expected to extend above the seam for 210 to 675 ft for conditions expected in the RFDS area. 

The Flexure Zone where the strata are not subjected to such high displacements and stresses to 
fail intact rock, being able to bend and flex. Movement is still expected on existing joints and 
bedding planes which can open up in zones of tension. Some shear movement along individual 
blocks may give rise to stepped vertical displacement of joints in strong beds or along fault 
planes. Vertical movement along fractures typically remains within individual beds and is not 
vertically eX,tensive unless massive strong beds are in the zone. This zone extends to the soil 
interface and the effect dimInishes with deeper workings and smaller extraction heights. In 
weaker rocks the upper part of this zone may flex without causing failure along joints or tension 
cracks to form. However, it should be noted that the upper end of this range is conservative, as it 
does not take into account multiple seam interactions that reduce the height. 

The Soil Zone where the material is weak and does not generally fail in shear due to it's ability 
to flex with subsidence movement. However, it does fail in tension and this is observed as 
tension cracks that open up in the active tensile zone. It can also fail in compression and result in 
localized heave conditions. Fractures opened in tension will close again when the compression 
zone reaches them, unless they are in a permanent tension zone where they will take longer to 
heal "and close. This zone can vary in thickness from zero where the rock is exposed to 90 ft in 
Flat Canyon. 

D-4 FLAT CANYON COAL LEASE TRACT FElS 



APPENDIXD 

Figure 1.2 Overburden Subsidence Zones above a Longwall Panel 
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The extent of these zones for the RFDS area should be regarded as conservative, as they are 
based on a multiplication factor for the combined extraction from two seams. In the case of 
multiple seam mining, extraction of the second seam does not produce the same extent for the 
cave and fracture zones due to the previous subsidence that has already taken place (Peng, 1992). 
The extent of this reduction has not been empirically confirmed for Skyline and is not believed to 
be critical at the planned mining depths; hence we have taken a conservative approach and 
assumed no reduction for the lower seam. The range of extent for the cave and fracture zones is 
dependent upon the extraction height and is tabulated below for the Tract: 

T bl 11 a e . R an ge 0 fC ave an d F t rac ure Z ones H . ht (ft) eIg] s 
Upper Seam Lower Seam Multiple Seam 

Zone 
From To From To From To 

Cave Zone 43 100 35 80 78 180 

Fracture Zone 255 375 210 300 465 675 
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Surface subsidence above longwall panels fonns in the shape of a trough. The surface area 
within a subsidence trough is nonnally larger than the area of the extracted coal seam due to the 
effect of the angle of draw. This is the angle that the line joining the limit of extraction to the 
limit of subsidence on the surface makes with the vertical. A cross section showing a typical 
subsidence profile is presented in Figure 1.3, which also shows the zones of surface tension that 
are located on the edge of the subsidence trough. The angle of draw (y) shown in the schematic 
is estimated to be 22 degrees to the vertical for the Tract. The amount of vertical subsidence 
seen on surface is only a portion of the full extraction height. This is mainly due to bulking and 
reconsolidation of material in the cave zone, opening up of fractures in the fractured zone and to 
some extent dilation of rock in the flexure zone. 

Figure 1.3 Cross-section of Typical Subsidence Trough 
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Ground movements within a subsidence trough have both vertical and horizontal components. 
Downward vertical movement usually occurs at all areas within the trough. The vertical 
movement is usually greatest at the center, and it progressively decreases at points along the 
trough profile until the limit of the affected surface area is reached. 

Horizontal movement or displacement also occurs within the subsidence trough, as points on the 
surface tend to move horizontally toward the center. For adjacent points near the center, the 
horizontal distance between points is reduced resulting in compressive strains at the surface. The 
amount of compression decreases at points further from the center as the distance between 
neighboring points is reduced by lesser amounts, until a position is reached where the 
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compression is zero. No horizontal movement will be experienced at this location. This position 
in the trough is referred to as the inflection point. Beyond this, the distance between neighboring 
points is increased, resulting in tensile strains on the surface. The inflection point also represents 
the location where the shape of the subsidence profile changes from concave to convex. 

The areas of compressive and tensile strains within the subsidence trough are known as the 
compression and tension zones, respectively. The compression zone makes up the central 
portion of the subsidence trough, and develops above the center of the area of failure within the 
mine. The tension zone makes up the remainder of the subsidence trough, and usually extends 
beyond the extracted area. These zones can be seen in Figure 1.3. 

The relationships between the width and length of the longwall panel, the thickness of the mined 
coal seam, and the type and thickness of the overburden play an important role in the 
development of a subsidence trough. When longwall subsidence occurs, the maximum vertical 
movement is at the center ofthe longwall panel. In theory, when the length and width ofthe 
panel reach a critical size, subsidence at the center of the trough will reach a maximum possible 
value. Once this panel size is exceeded it becomes 'supercritical' and the profile will subside the 
maximum amount forming a trough with a flat-bottomed central area, as shown in Figure 1.4. 
The maximum amount of subsidence will not increase regardless of how wide or long the panel 
becomes. Conversely, if the extraction area is less than this critical value, the maximum possible 
theoretical subsidence will not be achieved, and the resulting profile will be shallower and will 
not flatten out in the center. 

Since the width of the panel is the shorter dimension, it plays the primary role in the 
determination of the maximum amount of subsidence. Critical width occurs when the width of 
the extracted area is typically in the range of 1 to 1.5 times the overburden thickness. 
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Figure 1.4 Critical, Supercritical, and Subcritical Widths 
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The development of a subsidence trough is a progressive event. When a longwall panel begins 
operation, initial surface subsidence will result in a sub critical trough. As the panel advances, 
the trough reaches critical dimensions, and ultimately flattens out as supercritical conditions are 
reached. A structure may initially be located in the tension zone of the basin as the panel 
approaches, causing a pulling of the structure towards the longwall face. Cracks and separations 
at structural interfaces may occur as a result of the dropping and extension of the ground surface. 
In addition, structures may tilt towards the approaching longwall face. 

As the face advances below the ground surface the zone of tension now becomes a zone of 
compression, since it is now located near the center of the subsidence trough. Cracks that may 
have opened up in the tensile zone may now close. The induced slope of the ground surface may 
now return to the original slope unless it is located on the margins of the panel. 

The time dependent changes of the ground surface as the longwall passes below a given area is 
referred to as dynamic subsidence and is illustrated in Figure 1.5. Cracks in the surface land and 
structures may open and close as the subsidence 'wave' passes through. 
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Figure 1.5 Development of Dynamic Subsidence Profiles with Face Advance 
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A short discussion of the variation in subsidence factors related to the existing Skyline Mine 
experience and those expected in the Tract is given below. Reference is made to subsidence 
impact studies carried out by CFC at Burnout Creek, Trough Springs Ridge and State Highway 
SR 264. Discussion of relevant aspects of these impacts will be included with the technical 
reports relating to each area of impact. 

1.1.1 Tension Fractures & Hydraulic Communication 
Tension fractures can form at surface due to flexure of the strata as a result of differential 
subsidence. Where these cracks are observed they are often within 10 degrees from the vertical 
alignment of permanent coal pillars ·and their severity is dependent upon the degree of 
subsidence. The potential for surface cracking increases with the following factors: 

• thicker or multi-seam extraction; 
• shallower overburden depths; 
• vertical alignment (stacking) of pillars in multi-seam mining; 
• stacking of fire barrier pillars; 
• reduced lateral constraint at escarpments and ridge crests; 
• steeper slopes where gravitational components are greater; 
• thicker and stronger beds that are shallow and jointed; 
• thinner and more brittle soil cover; and 
• surface features sensitive to cracking, such as roads; 

Experience at the Skyline Mines where comparable overburden depths are greater than 600 ft. 
indicates that the formation of significant zones of surface tension fracture are relatively rare. 
They are seldom observed during mining of the upper seam and are generally associated with 
mining of the lower seam where abutment or fire barrier pillars are vertically aligned in the 
vicinity of exposed ridges with low lateral constraint. Over the whole of the Skyline Mine area 
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where depths are greater than 600 feet there are about 2,640 acres that have been influenced by 
subsidence. Regular subsidence inspections have identified less than 12 acres with significant 
fracture zones, representing less than 0.5 % of the deep mining areas. 

Some minor tension cracks have been observed at State Highway SR264 above single seam 
extraction in the Skyline No.3 Mine at a depth greater than 600 feet. Generally these cracks 
were less than W' wide. In at least one case a vertical offset of about four inches was observed. 
No other significant tension cracks have been reported above single seam extraction areas, 
except where the depth is less than 300 feet. 

A zone of significant tension cracks was observed at Skyline in the Trough Springs Ridge area, 
associated with an area of intensive tension above a stacked fire barrier pillar at a depth of about 
900 ft. Extraction of the upper seam took place without incident, but extraction of the lower 
seam resulted in a very significant zone of tension fractures forming. Extraction totaled about 22 
ft. of coal in this location and the fire barrier pillars in both seams were vertically aligned. 
Although the fire barrier extended for about 6,000 feet, less than 1,500 feet experienced cracking 
and this was at a ridge where a sandstone bed was located near the surface. A section of Burnout 
Creek passed through the same tension zone without any evidence of tension cracks or any 
significant hydraulic communication observed between surface water and groundwater systems. 

A detailed study was not carried out by Skyline staff at the time, but the available data indicates 
that tension cracks at Trough Springs Ridge were over 5 ft wide in some places. It can be 
concluded that over 5 ft of total extension was experienced in this tensile zone, although the 
effect of possible slope movement on the ridge cannot be discounted. This is consistent with 
subsidence predictions that indicate the cumulative extension over the tensile zone would be 
expected to be in the region of 8 ft if the ground surface was .flat. 

Similar conditions to those observed at Trough Springs Ridge are unlikely to occur with the 
same degree of severity in the valley floors found within the Tract. 

It should also be noted that the severity of tension crack formation that occurred above the 
Plateau Mine in the North Fork ofthe Right Fork of Miller Creek located on the steep eastern 
margin of the Wasatch Plateau (Slaughter et aI., 1995) should not occur in the RFDS area. At 
the Plateau Mine, tension crack formation over multiple seam extraction under shallow cover 
(300 to 500 feet) caused the diversion of a perennial stream into mine workings. The greater 
depth of cover and the location of the RFDS area away from the plateau escarpment should 
preclude such catastrophic events as those observed at Miller Creek. 

The potential for hydraulic communication between surface water, groundwater and the mine 
workings is generally restricted to the cave and fractured zones. Due to the expected overburden 
depths and strata, no significant vertical connection between surface water and groundwater is 
expected in the Tract. This topic is discussed in more detail in the technical report on surface 
water and ground water. 
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1.1.2 Dynamic Subsidence 
The majority of areas will experience the temporary dynamic effects of subsidence as the 
longwall face retreats below them. These transient effects are likely to result in limited tension 
cracks opening up and then as the compression zone arrives they will self-heal and close up 
again. However, at the edge of workings the tension zone may remain for a longer time (months 
/ years) until the adjacent panel is mined, or remain permanently where it is located at the edge 
of workings. This process may be repeated for mining of the lower seam where multiple seam 
mining is carried out. 

The dynamic subsidence and impact as the longwall passes beneath a particular point on the 
surface in the center of a panel is less than above the gate roads and at the edge of panels and fire 
barriers. The effects generally reduce with the rate of longwall face retreat and at a rate of about 
50 ft per day, as projected by CFC, the dynamic slope and horizontal strains may be reduced by 
up to 50% of the static value (Peng, 1992). Conversely, the maximum vertical subsidence 
velocity will increase in an approximately linear rate with the rate of face retreat. A value of 
about 0.2 vertical ft per day is projected for the overburden depths in the Tract (Peng, 1992). 

5.1.3 Sinkhole Development 
Where the thickness of bedrock above the coal seam is less than the potential cave zone there is 
the potential for sinkholes to develop due to void migration. The maximum height of the cave 
zone is conservatively estimated to be about 180 ft and the minimum depth of workings about 
800 ft with no possibility that sinkholes could develop in the Tract. However, there is the 
potential for small holes to develop in tensile zones where shallow bedrock is fractured and soil 
migrates into the fractures at localized failure zones. 

1.2 GEOTECHNICAL INFLUENCES 

The main geotechnical influence on subsidence is the behavior observed with strong strata 
reducing the subsidence percentage and reducing the horizontal influence beyond the excavated 
area (angle of draw). The influence of strong beds has been estimated from the amount of 
sandstone in the overburden, as determined by exploration drilling and both cuttings and 
geophysical borehole logs. Each subsidence prediction point has been allocated a percentage of 
sandstone which is used in the numerical model as a key input parameter. 

1.3 IMPACT OF TOPOGRAPHY AND SURFICIAL MATERIALS 

Subsidence is often evaluated on the assumption that the coal seam and ground surface are both 
horizontal. In the proposed Tract the dip of the seam is expected to be in the range from 2 to 6 
degrees. For the evaluation of subsidence this is considered to be flat and hence no corrections 
have been applied for inclined workings. 

The surface topography is generally undulating and cannot be considered to be flat, except in 
some of the valleys. Where steeper terrain is encountered; having ridges, cliffs and canyons, 
there are likely to be more significant topographic effects on subsidence. This can partly be 
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explained by the lack of lateral confinement at steep slopes and cliffs. There is also the effect of 
the gravitational component of the slope weight that has the tendency of allowing material to 
move slightly down the slope·or in extreme cases lead to slope failure. 

Over the Tract there are only a few minor cliffs; and these are generally associated with the 
Castlegate Sandstone Formation that is typically thin and only found on some ofthe higher 
ridges. No prominent cliff escarpments were observed during the field visit. The canyon slopes 
are not generally steep, but in some cases may increase the effect of subsidence. 

Previous experience at the Skyline Mine has encountered no major slope failures. Small 
localized movements have been observed. A detailed evaluation of slope impacts would require 
a specific detailed mine plan and sequence of extraction in order to estimate the location and 
extent of subsidence in relation to particular slopes. Without a specific mine plan this topic is 
discussed in general terms and the likely range of impact estimated. Slope stability aspects will 
be discussed further in Section 8. 

The opening of tension fractures is possible where high tensile strains are imposed on brittle 
strata for significant periods of time. A series of tension fractures resulted on Trough Springs 
Ridge from prior mining. In this case, an extensive zone of tension was created when fire barrier 
coal pillars were vertically aligned in two thick coal seams. The existence of a strong sandstone 
bed near to surface, on a ridge without lateral confinement on both sides, resulted in the very 
high tensile strains being focused on particular joint sets within the sandstone bed. The 
combination of these factors resulted in significant short-term impact due to the formation of 
fractures that opened in the bedrock. Some of the fractures were over 5 ft wide and 25 ft deep, 
with longitudinal extent over 200 ft in places. They were mitigated by filling with soil and no 
long-term adverse impact is expected for the area. 

It is possible that similar conditions might exist in the vicinity of some ridges at higher elevations 
in the Tract, especially if stacked fire barriers are developed. However, it is likely that the 
magnitude would be less, as mining in the Tract is generally deeper over most ofthe area and 
extraction heights generally less than the Trough Springs Ridge area. If similar conditions of 
mining, topography and near surface sandstone exist, then similar fractures might occur, 
although the likelihood is believed to be low. 

1.4 NUMERICAL PREDICTION METHOD 

The Surface Deformation Prediction System (SDPS) numerical model was used to predict 
surface subsidence. This is discussed in more detail in Appendix F of the NorWest Technical 
Report for Geology, Mining, Subsidence, and Seismicity (Project File), together with a 
presentation of the results for the main subsidence parameters. The model was calibrated against 
actual subsidence monitoring data from the Skyline Mine. 

Without a specific mine plan for the RFDS, a characterization process was used to estimate the 
likely range of subsidence for different mining scenarios based upon a generic longwall mining 
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layout at each location. Single and multiple seam layouts, based on typical Skyline mine layouts, 
were developed for this purpose. These layouts are presented in Appendix F and are identical for 
each type of subsidence prediction point. They have not been placed at a particular location or 
assumed orientation. In order to evaluate the effect of mining at different orientations the layout 
can be rotated in order to simulate the orientation effects. The validity of rotating the generic 
layout to evaluate orientation effects is sufficient for the level of detail required to assess the 
general range of values likely to be encountered. It also enables a conservative approach to be 
adopted when evaluating location and orientation impacts. 

1.5 NUMERICAL MODEL CALIBRATION 

Calibration was based on subsidence data supplied by CFC from undermining of State Highway 
SR264 by longwall extraction of the Upper O'Connor Seam in the Skyline Mine. The model 
calibration is discussed in Appendix F. The percentage of hard rocks (sandstone) in the 
overburden for this area is estimated to be about 55 %. The calibration results indicate that an 
angle of draw of 18.4 degrees and a maximum vertical subsidence factor of 50 % of extraction 
height provide the best fit to the measured subsidence data. However, a conservative approach 
has been adopted for this study by assuming for the numerical model analysis that the angle of 
draw is 22 degrees, with a vertical subsidence factor of 55% for single seam extraction cases. 

Further evidence at Skyline from Mining of the Upper O'Connor and Lower O'Connor B Seams 
indicates that there is a higher vertical subsidence factor for mining of the lower seam after the 
upper seam has already been extracted. This effect has been observed elsewhere (NCB, 1975 
and USBM IC-9194). There is some limited evidence from subsidence monitoring data for the 
Questar Gas Transmission Pipeline, using photogrammetric survey techniques with a reported 
accuracy of±l ft., that suggests a vertical subsidence factor of75% for mining of the second 
seam. However, this factor should be treated with caution, as it has not been confirmed by more 
reliable surveying techniques. In the absence of reliable subsidence monitoring data for multiple 
seam conditions, we believe that it is a reasonable basis for the evaluation at this point in time. 
The numerical model cannot accept different subsidence factors for each seam when multiple 
seam conditions are being modeled. In these cases we have assumed that a weighted average of 
the combined subsidence factors is applied to both seams at these locations. 

The angle of draw used in the numerical model has been assumed to be constant at a value of 22 
degrees. However, a slightly different angle of draw is recommended when defining mining 
restrictions to allow for the possibility that local variability may be observed due to operational 
and geologic variations. No rigorous evaluation has been carried out regarding the degree of 
local variability that might be expected. Previous work by Harding Lawson Associates (See 
Section 8 of this Report) indicated that the observed angle of draw was in the range of 18 to 23 
degrees. We propose that the upper value of 23 degrees should be used as the basis for defining 
subsidence protection zones. In addition a buffer zone should be included to allow for the 
possibility of anomalous conditions due to variable geology and the possibility of pillar failure in 
the abutment area over time. The buffer against sensitive features can be incorporated into the 
Angle of Draw estimates by defining a conservative angle of draw. For sensitive resources and 
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structures a protection zones is recommended based on an Angle of Draw of 30 degrees from 
longwall extraction areas and is discussed later in the report. 

1.6 PREDICTION RESULTS 

The detailed results from the numerical model runs are presented in Appendix F. The three main 
subsidence factors likely to influence surface stability [vertical subsidence (ft), horizontal strain 
(millistrain), and induced slope change (%)] are presented for each subsidence prediction 
location as a series of contours overlain on the generic panel layout. 

Vertical subsidence is the parameter most commonly quoted for impact evaluation, as the other 
main parameters are typically related to it. Subsidence predictions normally assume uniform 
flexure ofthe surface with subsidence occurring in small discrete steps. Flexure ofthe ground 
surface, due to differential subsidence, results in horizontal ground strains and induced slope 
changes that often occur soon after the longwall face passes underneath. 

Horizontal strains are expressed in millistrain in this Report, with 1 millistrain being equivalent 
to a net change of 1 unit for each 1000 units of length. Tensile strains are positive and are 
equivalent to extension of the ground surface and compressive strains are negative. A measure 
of the degree of strain intensity is given by the maximum strain value and width of the zone of 
tension. The total extension possible over the tensile zone gives an indication of the degree to 
which tensile strains have the potential to result in tension cracks opening up at surface. 

The seams depths and sandstone percentages for each subsidence prediction point are 
summarized in Table 1.2, together with the maximum values estimated for each of the main 
subsidence parameters at the worst case position in relation to the mine layout. For the model 
results the worst case is generally represented by a fire barrier pillar in single seam extraction 
and a stacked abutment pillar in multi-seam extraction cases. Further details ofthe model runs 
and the generic mine layout used for the model are presented in Appendix F, together with the 
contour plots of subsidence parameters that were used to estimate the maximum parameter 
values presented in the table. 
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Table 1.2 Subsidence Point Characteristics and Maximum Predicted Values 
Subsidence Prediction Point 

Parameter 1 2 3 4 5 6 7 8 9 
Boulger Little Swens Swens Flat Boulger Boulger Boulger Cunn-
South Swens West East West Dam West Central in~ham 

Overburden Thickness above 1850 1600 1700 1100 1500 1200 1750 1500 
Lower Seam (ft) 

Number of Seams Mined 2 1 2 2 1 2 1 2 
Amount of Hard Rocks in 50 65 65 65 60 65 50 50 Overburden (% sst) 

Estimated Thickness of 20 30 20 30 120 120 80 80 
Surficial Material (ft) 

First Seam Maximum Vertical 5.5 5.5 4.7 5.5 4.7 6.9 5.0 6.6 Subsidence (ft.) 
Maximum Total Vertical 

11.5 5.5 10.7 13.0 4.7 14.4 5.0 14.1 
Subsidence (ft) 

Maximum Horizontal Tensile 7 9 8 16 8 16 7 11 Strain (millistrain) 
A verage Tensile Strain in 

5 5.5 4.5 8.5 4.5 9 4 7 
Tensile Zone (millistrain) 
Width of Tensile Zone (ft) 500 500 600 450 500 500 600 600 
Approximate Maximum 

Extension Possible in Tensile 2.5 2.8 2.7 3.8 2.3 4.5 2.4 4.2 
Zone (ft) 

Maximum Horizontal 
Compressive Strain -8 -5 -8 -16 -5 -16 -5 -12 

(millistrain) 

Maximum Slope Change (%) 1.5 0.9 1.5 2.8 0.7 3.0 0.7 2.2 

The parameter values presented in Table 1.2 have been estimated for permanent locations with 
maximum impact such as the edge of abutment pillars or above fire barriers, depending upon the 
parameter and single or multiple seam cases. These areas represent a relatively small proportion 
ofthe overall mining area and should not be regarded as representative. In reality, the 
subsidence parameters will vary over the mining area and with time. They can be sub-divided 
into permanent (at the edge of pillars), short term (between adjacent panels with durations 
measured in months) or dynamic (above the moving longwall face with durations measured in 
days). The range of subsidence parameter variation is dependent on the mining layout and 
geologic conditions. The numerical modeling results presented in Appendix F have been 
evaluated further in relation to the mining layout features listed below: 

• panels (in the center of panels); 
• single abutment (at the edge of solid coal pillars); 
• stacked abutment (where both seams are next to solid coal pillars); 
• single fire barriers (where a fire barrier is in one seam only); 
• stacked fire barriers (where fire barriers in two seams are aligned); 
• gate roads (where gate road pillars are left between panels); and 
• longwall face (dynamic effects as the face retreats). 
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The significant parameter values for each ofthese areas are presented in Table 1.3 for each 
subsidence prediction point. It should be noted that these values are approximations that have 
been taken in most cases from the contour plots presented in Appendix F. In some multi-seam 
cases the parameter is not taken directly from the subsidence model output, but is estimated by 
applying a typical ratio derived from the single seam case. The figures relate to the cessation of 
mining, except for dynamic subsidence that applies to longwall-face retreat or single-abutments 
that exist for a short time between panels. 

T bl 13 a e ° R an~e 0 fP dO t d S b °d re IC e U SI ence P t V I arame er a ues a tDOn I eren tMO F t me ea ures 
Subsidence Prediction Point 

Parameter 1 2 3 4 5 6 7 8 9 
Boulger Little Swens Swens Flat Boulger Boulger Boulger Cunn-
South Swens West East West Dam West Central in2ham 

Overburden Thickness above 
1850 1600 1700 1100 1500 1200 1750 1500 1600 Lower Seam (ft) 

Number of Seams Mined 2 1 2 2 1 2 1 2 2 

Maximum Subsidence (ft) 
Panels 10 5 10 12 4 13 4 13 12 
Single Fire Barrier 7 2 6.5 7 2 9 2 8 7 
Stacked Fire Barriers 4.5 - 4.5 5.4 2 6 3.5 5.9 5.4 
Gate Roads 9.5 4.5 9.5 11.5 3.5 12.5 3.5 12.5 11.5 

Maximum Horizontal Tensile Strain (millis train) 
Single Abutment 2 4 2 6 4 6 2 4 4 
Stacked Abutment 6 - 8 16 - 14 - 10 10 
Single Fire Barrier 4 8 4 12 8 12 6 8 8 
Stacked Fire Barrier 12 - 16 32 - 28 - 20 20 
Gate Roads 2 2 2 4 2 4 1 2 2 
Longwall Face 

1 2 1 3 2 3 1 2 2 (Dynamic) 

Maximum Slope Chan2e (%) 
Single Abutment 0.6 0.8 0.6 1.4 0.6 1.2 0.6 1.0 0.8 
Stacked Abutment 1.4 - 1.4 3.0 - 2.8 - 2.2 1.8 
Single Fire Barrier 0.6 0.7 0.6 1.4 0.6 1.2 0.6 1.0 0.8 
Stacked Fire Barrier 1.4 - 1.4 3.0 - 2.8 - 2.2 1.8 
Gate Roads 0.2 0.1 0.2 0.4 0.2 0.4 0.1 0.2 0.2 
Longwall Face 

0.3 0.4 0.3 0.7 0.3 0.6 0.3 0.5 0.4 (Dynamic) 

From the table it can be seen that the different underground mine structures produce significantly 
different results for some parameters. It should also be noted that some of the values are slightly 
different from the figures presented in Table 1.2 due to the approximations used in reading 
contour intervals from the plots in Appendix F ofthe NorWest Technical Report for Geology, 
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Mining, Subsidence, and Seismicity (Project File). Some of the most important observations are 
discussed below with the relative variation of parameter values. 

Vertical Subsidence 
For vertical subsidence the highest value is in the center of the panel and is only slightly reduced 
above gate roads. There is a significant reduction over fire barriers in a single seam which is 
further reduced to about half of the maximum value for stacked fire barriers in multiple seam 
cases. The highest value ranges from 10 to 13 feet for multi-seam cases and the lowest is 2 feet 
above single seam fire barriers. 

Maximum Horizontal Tensile Strain (millistrain) 
Low horizontal tensile strain (1 to 4 millistrain) is expected over gate roads and during dynamic 
subsidence. Low to Moderate values are expected over a single seam abutment or offset 
abutments in two seams (2 to 6 millistrain). Moderate to high values (4 to 16 millistrain) are 
expected over a stacked abutment in two seams and fire barrier in a single seam. A stacked fire 
barrier in two seams is expected to produce High to Very High values (12 to 32 millistrain). 

Based on empirical observations at Skyline, the potential for significant tension fractures to 
develop is negligible at tensile strain values below about 6 millistrain, low for values between 6 
and 16 millistrain and moderate for values over 16 millistrain. The potential increases 
significantly at ridges without lateral constraint and strong beds near surface, and decreases 
significantly at valley floors with increased lateral constraint and thicker soil layers. There is 
insufficient data to reliably estimate the dimensions of individual tension cracks characteristic of 
particular tensile strain values. 

Maximum Slope Change (%) 
The slope change is estimated to be very low (0.1 to 0.4 %) for gate roads and very low to low 
(0.3 to 0.7 %) for dynamic subsidence. It is estimated to be low to moderate (0.6 to 1.4 %) for a 
single abutment and single fire barrier, and moderate to high (1.4 to 3.0 %) for stacked 
abutments and stacked fire barriers in multi-seam mining. 

These figures give an indication of the likely range of values in the vicinity of mine layout 
features. They do not represent exact figures, but should be treated as a reasonable approach to 
predicting the likely range of values for particular features and are useful in assessing the 
possible effect that these mine layout features would have at particular locations. Over the 
longwall mineable zone in Alternative 3 it would be expected that about 10% of the area would 
be subjected to abutment effects (single and stacked), about 5% to fire barrier effects (single and 
stacked), about 20% to gate roads and the remaining 65% to dynamic subsidence. 

Based upon qualitative definitions of relative degrees of subsidence from the Skyline Mine 
experience evaluated over the tract it is estimated that about 85 % of the mining area will be 
subjected to a low degree of subsidence, 10 % to a moderate degree of subsidence and 5% to a 
high degree of subsidence. It should be noted that these are approximations and do not represent 
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the impact, but are intended to provide an indication of the relative value of subsidence 
parameters. 

When a specific mine plan is available a more accurate estimation for subsidence parameters can 
be made, but in the meantime this approach is sufficient for characterization of the range of 
impact and evaluation of particularly sensitive areas. The numerical model has been calibrated 
on single seam mining only, as the available data was only suitable for this case. Further 
subsidence monitoring and evaluation for the Tract is recommended to confirm the parameters 
used in the model predictions. 

It should be noted that without a specific detailed mine plan the values for some of the mining 
features listed in Table 1.3 may not in some cases be consistent with the layout presented in the 
applicable mining scenarios for either of the two main alternatives. The results are discussed in 
more detail in relation to each of the alternatives separately. 
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SKYLINE MINE WATER DISCHARGE 
WATER QUALITY PARAMETERS 

TABLE 

Note: Data displayed on the table are compiled from water monitoring prior to large increases 
in ground water flow into the Skyline Mine and subsequent increases in mine water 
discharge (January 2001). More recent water quality monitoring information is available 
from Canyon Fuel Company, LLC (project file). 
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Comparison of Skyline Mine Discharge Water Quality to State of Utah Beneficial Use Standards (UAC R317-2) 

Beneficial Use Standards 
3A 

2A,2B 4-Day 4 
1C Recreatio Aquatic Agricultur 

Domestic n Wildlife e CS-12 CS-14 UPDES Outfall 
Parameter · Unit n Max Min Average n Max Min Average n Max Min Average 

226 Radium pcll 5 0 0 ( 1 0 0 
Alpha gros pc/l 15 15 0 0 1 0 0 
Ammonia N mg/l About 2 42 1.8 0 0.34 30 \ 1.5 0 0.33 1 0.17 0.17 0.17 
Arsenic-T* mgtl 0.05 0.19 0.1 0 0 1 0 0 
B.0.0.5 mg/l 5 5 5 1 7 7 0 1 9.3 9.3 9.30 
Barium-D mg/l 1 7 0.061 0 0.03 9 0.089 0 0.03 0 
Beta gross pc/l 50 50 50 0 0 1 0 0 
Boron-T mg/l 0.75 13 0.8 0.109 0.38 10 0.7 0.16 0.42 1 0.04 0.04 0.04 
Cadmium-T* mg/l 0.01 0.0011 0.01 0 0 1 0 0 
Chromium-T* ugtl 0.05 0.011 0.1 0 0 1 0 0 
Copper-D mg/l 0.012 0.2 7 0.01 0 0.00 9 0.01 0 0.00 0 
Cyanide mg/l 0.0052 13 0.01 0 0.00077 10 0 0 0.00 1 0.014 0.014 0.0140 
Fluoride mgtl 2.4 17 2.07 0.1 0.65 10 1.52 0 0.45 1 0.33 0.33 0.33 
lron-O mg/l 1 (Max) 7 0.23 0 0.07 8 0.23 0 0.03 0 
Lead-O mg/l 0.05 0.0032 0.1 7 0.008 0 0.00114 9 0.008 0 0.00133 0 
Mercury-T* ug/l 0.002 0.012 0 0 1 0.2 0.2 0.20 
Nickel-T* ug/l 0.16 0 0 1 0 0 0.00 
Nitrate N mg/l 4 29 2.7 0 0.80 20 12.32 0 2.47 1 0.84 0.84 0.84 
N02+N03 N mg/l 10 5 0.8 0.4 0.56 11 2.4 0 1.20 0 
Phenol ug/l 0.01 18 1330 0 87.22 18 230 0 33.06 0 
Phos.-T mg/l 0.05 0.05 38 0.21 0 0.04 19 0.99 0 0.13 1 0.62 0.62 0.62 
TOS@ 180C mg/l 1200 140 2084 288 797.08 67 2570 405 1104.12 28 718 120 311.21 

Missing 
Selenium X X X 
Silver X X 
Zinc X 
Residual Chlorine X 
H2S X 
TSS X X 
Strontium-90 X 
Tritium X 

*Total used in lieu of dissolved because dissolved data not availble 
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FLAT CANYON COAL LEASE TRACT (UTU-77114) 
UNSUITABILITY ASSESSMENT 

Unsuitability Criteria as described in 43 CFR, Subpart 3461, are used to detennine the suitability 
of lands for coal leasing. The criteria are applied when Federal lands are being considered for 
coal leasing. This coal unsuitability assessment addresses the Flat Canyon Coal Lease Tract, 
encompassing approximately 2,692 acres adjacent to the west boundary of the pennit area for the 
Skyline Mine. The tract consists of National Forest System lands administered by the U.S.D.A. 
Forest Service, Manti-La Sal National Forest (FS), with Federal coal administered by the Bureau 
of Land Management (BLM). 

Both the FS and BLM are currently analyzing the potential effects of leasing and mining of the 
tract and are jointly preparing an Environmental Impact Statement. 

-
This coal unsuitability analysis will detennine if any of the lands within the tract are unsuitable 
for coal leasing and mining for each of the 20 "Unsuitability Criteria" in 43 CFR 3461.5 (Criteria 
for assessing lands unsuitable for all or certain stipulated methods of coal mining). 

The 20 criteria for assessing lands unsuitable for all or certain stipulated methods of coal mining 
(CFR 43, Subpart 3461.5) have been applied to the proposed Flat Canyon Coal Lease Tract. 
Criteria 4,8,14,17,18,19, and 20 were addressed in the Forest Plan (FS, 1986 - Table C-2) as 
not applicable because the specific resources discussed do not exist within the Manti-La Sal 
National Forest (MLS). Criteria 2,3,5,6, 12, and 16 are not applicable to the Flat Canyon Coal 
Lease Tract because the resources addressed in the criteria do not occur. 

Exceptions apply to Criteria 1, 7, 9, 10, 11, 13, and 15. Detailed infonnation pertaining to 
Federally listed threatened and endangered species and FS special status species was provided in 
the Biological AssessmentlBiological Evaluation. The FS has initiated fonnal consultation with 
the U.S. Fish and Wildlife Service (USFWS), Utah Division of Wildlife Resources (UDWR) , 
and Utah State Historical Preservation Office (SHPO). 

CRITERIA AND ASSESSMENTS 

Criterion Number 1: All Federal lands included in the following land systems or categories shall 
be considered unsuitable: National Park System, National Wildlife Refuge System, National 
System of Trails, National Wilderness Preservation System, National Wild and Scenic Rivers 
System, National Recreation Areas, lands acquired with money derived from the Land and Water 
Conservation Fund, National Forests, and Federal lands in incorporated cities, towns, and 
villages. 

Assessment: The entire Flat Canyon Coal Lease Tract lies on National Forest System lands. An 
exception to this criterion can be made because surface operations and impacts would be incident 
to an underground mine. The Forest Plan and Flat Canyon Coal Lease Tract EIS have 
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detennined that leasing can occur without significant impacts to recreational, timber, economic, 
or other values that may be incompatible with the lease. Underground coal mining is allowed on 
National Forest lands [43 CFR 3461.5 (a)(2)(i)]. 

Criterion Number 2: Federal lands that are within rights-of-way or easements or within surface 
leases for residential, commercial, industrial, or other public purposes, on federally owned 
surface shall be considered unsuitable. 

Assessment: This criterion is not applicable because lands proposed for leasing do not contain 
designated rights-of-way for easements of public residential, commercial, or industrial purposes. 
The adjacent private lands with privately owned coal reserves would be mined only as agreed by 
the proponent and private landowners under State law. Any damages would be fairly repaired 
and/or compensated. 

Criterion Number 3: The tenns used in this criterion have the meaning set out in the Office of 
Surface Mining Reclamation and Enforcement regulations at Chapter VII of Title 30 of the Code 
of Federal Regulations. Federal lands affected b y section 522(e) (4) and (5) of the Surface 
Mining Control and Reclamation Act of 1977 s hall be considered unsuitable. This includes 
lands within 100 feet ofthe outside line of the right-of-way of a public road or within 100 feet of 
a cemetery, or within 300 feet of any public building, school, church, community, or institutional 
building or public park or within 300 feet of an occupied dwelling. 

Assessment: There are no public buildings, parks, schools, churches, community, or institutional 
buildings, or cemeteries within the proposed lease area. Private buildings/dwellings on adjacent 
private lands with private coal would be mined only by agreement between the mining 
companies and private land and coal owners in accordance with state law. Underground mining 
and subsidence of State Highway 264 and the associated right-of-way could take place only as 
approved by the Utah Department of Transportation and agreement between the Utah 
Department of Transportation and the lessee/operator providing for immediate repair of 
damages. The subsidence analysis discusses possible minor cracking of the asphalt surface but 
the risk of impacts to public safety would be very low based on the results of subsidence of this 
State Highway in the Eccles Canyon area. 

Criterion Number 4: Federal lands designated as wilderness study areas shall be considered 
unsuitable while under review by the Administration and the Congress for possible wilderness 
designation. 

Assessment: This criterion was addressed in the Forest Plan as not applicable because no existing 
or proposed wilderness study areas exist within the Manti Division of the Forest that contains 
minable coal reserves. 

Criterion Number 5: Scenic Federal lands designated by visual resource management analysis as 
Class I Scenic areas of outstanding scenic quality but not currently on the National Register of 
Natural Landmarks shall be considered unsuitable. 
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Assessment: This criterion is not applicable because there are no lands within the proposed lease 
area that are designated as areas of outstanding scenic quality (Class l). Lands within the tract 
have a visual quality objective of "partial retention". Partial retention provides for management 
activities that are visually subordinate to the characteristic landscape. 

Criterion Number 6: Federal lands under permit by the surface management agency, and being 
used for scientific studies involving food or fiber production, natural resources, or technology 
demonstrations and experiments shall be considered unsuitable. 

Assessment: This criterion is not applicable because no lands in the proposed lease area are 
designated for or being used as scientific studies. 

Criterion Number 7: All publicly or privately owned places that are included in the National 
Register of Historic Places (NRHP) shall be considered unsuitable. 

Assessment: There are no prehistoric sites within the tract, but past surveys have identified two 
lithic scatters in the area. Neither are eligible for listing in the NRHP. 

Five historic sites (42Sp220, 42Sp399, 42Sp400, 42Sp444, and 42Sp447) are located within the 
lease area, and five more historic sites (42Sp393, 42Sp442, 42Sp443, 42Sp445, and 42Sp446) 
are located on adjacent private lands that could potentially be mined if authorized by the 
regulatory agencies and mineral estate owners. Site 42Sp445, a homestead, is recommended as 
eligible to the NRHP under criterion C, due to the fact that the site consists of standing in-period 
habitation structures which embody the characteristics of a type, period, or method of 
construction. The remaining sites, which are not eligible for listing in the NRHP, include 
sawmills, homesteads, wagon roads, dairies, and aspen art localities. 

Because site 42Sp445 is located on private land, it may only be mined with the consent of the 
landowner. The Forest Service has no authority to approve or disapprove mining on private 
lands. The structures at site 42Sp445 are built of logs, so the chance of being damaged by 
subsidence would be very low. 

The sites within the lease area have been excepted because all or certain stipulated methods of 
coal mining may be allowed if, after consultation with the Advisory Council on Historic 
Preservation and the State Historic Preservation Office, they are approved by the FS, and where 
appropriate, the State or local agency with jurisdiction over the historic site. The sites will be 
protected or mitigated according to the required consultations. 

Criterion Number 8: Federal lands designated as natural areas or as National Natural Landmarks 
shall be considered unsuitable. 

Assessment: This criterion was addressed in the Forest Plan as not applicable because no 
designated natural areas or National Natural Landmarks occur within the Flat Canyon Coal 
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Lease Tract Project area. 

Criterion Number 9: Federally-designated critical habitat for listed threatened or endangered 
plant and animal species, and habitat proposed to be designated as critical for listed or proposed 
species, or habitats determined by the USFWS to be of "essential value". 

Assessment: There are no endangered species, or species proposed for listing, known to occur 
within the project area. However, four threatened species are known to occur, or have historical 
range, in Sanpete County. They are Heliotrope milkvetch (Astragalus montii), bald eagle 
(Haliaeetos leucocephalus), Canada lynx (Lynx canadensis), and Utah prairie dog (Cycomys 
parvidens). None of these species have federally-designated critical habitat within or near the 
proposed Flat Canyon coal lease tract. 

Criterion Number 10: Federal lands containing habitat determined to be critical or essential for 
plant or animal species listed by a state pursuant to state law as endangered or threatened shall be 
considered unsuitable. 

Assessment: The State of Utah has listed as endangered or threatened seven species that have the 
potential to occur on or within the project area. State-listed endangered species include: 
American peregrine falcon (Falco peregrinus anatum), southwestern willow flycatcher 
(Empidonax trailli extimus), and black-footed ferret (Mustela nigripes). The State listed 
threatened species are: bald eagle (Haliaeetus leucocephalus), ferruginous hawk (Buteo regalis), 
Utah prairie dog (Cynomys parvidens), and wolverine (Gulo gulo). Of these species, all but the 

. ferruginous hawk and wolverine are also Federally listed as either endangered or threatened; 
therefore, assessments for these five species are included under other Criterion (9, 11, 12, and 
13). 

Ferruginous hawks are widely distributed throughout the grassland and steppe-desert areas of the 
United States and southern Canada. Although ferruginous hawks nest in a variety of sites, 
pinyon-juniper woodland provides preferred nest-sites. Nesting usually takes place in scattered 
junipers overlooking broad, open valleys. Ferruginous hawks are consistently absent from areas 
of steep-sided canyons, cliffs, or heavily wooded areas, including the interior of pinyon-juniper 
woodlands. These hawks are open country hunters. Based on a review of data adequacy 
information provided by the FS, there is no indication that ferruginous hawks nest within the 
project area. The project area provides only marginal habitat for this species. Therefore, impacts 
from any of the proposed action alternatives would be negligible for this species. 

Wolverines are usually found in temperate coniferous forests from mid-elevation to timberline. 
They are associated primarily with extensive forests of the north but populations of wolverines 
do occur in some of the more remote and forested mountains of the continental United States. 
Common tree species in wolverine habitat include subalpine fir and lodgepole pine. Wolverine 
apparently prefer remote areas that are infrequently used by humans. The last unverified 
sighting of a wolverine in the Manti Range was made in 1992. Based 0 n a review of data 
adequacy information, there is no indication that wolverine inhabit the project area. Therefore, 
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impacts from any of the proposed action alternatives would be negligible for this species. 

Criterion Number 11: A bald or golden eagle nest or site on Federal lands that is determined to 
be active and an appropriate buffer zone of land around the nest site shall be considered 
unsuitable. 

Assessment: Historical records and a 1999 aerial survey have documented that there are no 
golden or bald eagle nests in the project area or within 1 mile. 

Criterion Number 12: Bald and golden eagle roost and concentration areas on Federal lands used 
during migration and wintering. 

Assessment: This criterion is not applicable because no bald or golden eagle winter roost or 
migration concentration areas occur in the project area. 

Criterion Number 13: Federal lands containing a falcon cliff-nesting site with an active nest and 
a buffer zone of Federal land around the nest site shall be considered unsuitable. 

Assessment: There are no active peregrine falcon cliff nest sites in the project area or within 2 
miles of the proposed mining area. 

Criterion Number 14: Federal lands which are high priority habitat for migratory bird species of 
high Federal interest on a regional or national basis, as determined jointly by the surface 
management agency and the Fish and Wildlife Service, shall be considered unsuitable. 

Assessment: This criterion was addressed in the Forest Plan as not applicable because no high 
priority habitat for any migratory bird species of high Federal interest exists within the Project 
Area. 

Criterion Number 15: Federal lands which the surface management agency and the state jointly 
agree are habitat for resident species of fish, wildlife and plants of high interest to the state and 
which are essential for maintaining these priority wildlife and plant species shall be considered 
unsuitable. 

Assessment: The Flat Canyon Tract provides summer and winter range for mule deer and elk, 
and an elk migration corridor has been identified in the Flat CanyonlUpper Huntington Creek 
area. Underground mining is not likely to affect the big game winter range or the elk migration. 
No long-term impacts to mule deer and elk winter range or the elk migration. 

Electric Lake and Upper Huntington Creek drainage are spawning habitat for Yellowstone 
cutthroat trout. The Upper Huntington Creek drainage was certified as the only certified disease
free source of eggs for hatcheries in Utah. Collection of eggs for hatcheries in this area was 
discontinued by the Utah Division of Wildlife Resources in the year 2000 and there are no plans 
to manage the habitat in the near future for this purpose. Leasing and underground mining are 
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not expected to cause effects that would jeopardize this habitat. 

Criterion Number 16: Federal lands in riverine, coastal and special floodplains (lOO-year 
occurrence interval) on which the surface management agency determines that mining could not 
be undertaken without substantial threat of loss of life or property shall be considered unsuitable 
for all or certain stipulated methods of coal mining. 

Assessment: This criterion is not applicable since the proposed lease areas do not contain any of 
these areas and would not be a substantial threat of loss of life or property. 

Criterion Number 17: Federal lands which have been committed by the surface management 
agency to use as municipal watersheds, shall be considered unsuitable. 

Assessment: This criterion was addressed in the Forest Plan as not applicable because there are 
no designated municipal watersheds on the Manti Division of the Manti-La Sal National Forest. 
Although Huntington Creek is utilized as a water supply for the town of Huntington, it has not 
been officially designated as a municipal watershed. 

Criterion Number 18: Federal lands with National Resource Waters, as identified by states in 
their water quality management plans, and a buffer zone of Federal lands 114 mile from the outer 
edge of the far banks of the water, shall be unsuitable. 

Assessment: This criterion was addressed in the Forest Plan as not applicable because there are 
no designated National Resource Waters within coal lands on the Manti-La Sal National Forest. 

Criterion Number 19: Federal lands identified by the surface management agency, in 
consultation with the state in which they are located, as alluvial valley floors. 

Assessment: This criterion was addressed in the Forest Plan as not applicable because no part of 
the Manti-La Sal National Forest is considered to be an alluvial valley floor. 

Criterion Number 20: Federal lands in a state to which is applicable a criterion (i) proposed by 
the state or I ndian tribe located in the planning area, and (ii) adopted b y rulemaking by the 
Secretary, shall be considered unsuitable. 

Assessment: This criterion was addressed in the Forest Plan as not applicable because no such 
lands occur within the Manti-La Sal national Forest. 
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The United States Depatqnl'5nt otAgricultute (USDA) prpInbits aiscrimination in it's programs 
on the basis of race, color, national ori~ sex, religion, age, disability, political helien;, sexual 
orientafion, and marital or fiunily status. (NQt all prolubited bases apply to all programs.) 
Persons with disabilities who require hlternative means for communication of program 
information (Braille, large print, audiotape, etc.) should contact the USDA Office of 
Communications at (202) 720-2791. 

To file a complaint, write the Secretary of Agriculture, u.s. Department of Agriculture, 
Washington, D.C. 2G250 or call 1-800-245-6340 (voice) or (202) 720-1127 (TDD). USDA is an 
equal opportunitY etnpleyer. 

Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority 
Populations and Low-income Pop11lations.": Based on comments received during scoping, no 
adverse enviroIlll!ental or human health effects on minority or low income populations have been 
identified that ceuld result from the proposed action and subsequent decisions. Environmental 
justice means that, to the greatest extent practicable and permitted by law, all populations are 
provided the opportunity to comment before dectisions are rendered on., are allowed to share in 

. the benefits ot: . and not excIuaed from, and are not affected in a disproportionately high and 
adverse mimner by, government programs and activities affecting human health or the 
environment. Decisions must ee consistent with this Order. 'The decisions of th~ responsible 
officials will seek and incorporated public involvement. The decisions must not have a 
discerruble effect on minorities, American Indians, ot: womelb or the civil rights of any UIilied 
States citizen. Nor must they have a disproportionate adver~e impact on minorities or low
income individuals. 
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Manti-La Sal National Forest 

I. INTRODUCTION 

A. Proposed Action Overview 

Flat Canyon Coal Lease Tract 
Record of Decision 

The proposed action is for BLM to offer the Flat Canyon Coal Lease Tract (UTU-77] ] 4) for 
competitive leasing in response to Canyon Fuel's (Canyon Fuel Company, LLC) application for leasing 
under the Lease-on-Application process contained in Federal Regulations 43 CFR 3425. The purpose of 
offering the tract for competitive leasing is to provide an opportunity to develop mineable Federal coal 
reserves by underground methods. Leasing would prevent bypassing mineable coal reserves adjacent to 
an existing mine that may otherwise not be mined. The coal is needed for the generation of electricity, 
other industrial uses, and to provide economic returns to the National, State and local economies. 

Canyon Fuel's application is to obtain the right to mine known Federal coal reserves in the Flat Canyon 
Tract, immediately to the west of the current permit area for their Skyline Mine and extend the life of the 
mine. Canyon Fuel would extend their underground coal workings to the west into the Flat Canyon 
Tract and beyond into private (fee) coal reserves. It is not likely that any other company would bid on 
the tract. The coal does not crop out within or adjacent to the tract and the amount of coal available does 
not economically warrant the cost of developing new portal facilities that would access the coal through 
a complex of shafts. 

The tract was delineated by an Interagency Tract Delineation Team to assure that it is reasonable and 
meets requirements of the responsible agencies. The Flat Canyon Tract encompasses 2,692.16 acres of 
Federal coal reserves of the Wasatch Plateau Coal Field on National Forest System lands within the 
Manti-La Sal National Forest in Sanpete County, Utah. This area is described in the FEIS as the "Tract 
Area" as follows (FElS, Figures 1.1 and 1.2): 

T. 13 S., R. 6 E., SLM, 

Section 21, lots 1-4, E1I2E1/2; 
Section 28, lots 1-8, S1I2NW1I4, SWII4; 
Section 33, E1/2, E1I2W1/2, NW 1I4NW 114, SW1/4SW1I4; 

T. 14 S., R. 6 E., SLM, 

Section 4, lots 1-4, S 1I2N 1 12, S 112; 
Section 5, lots 1-4, Sl12N1I2, S1I2. 

The tract encompasses 2,692.16 acres. Additional non-Federal lands with non-Federal coal (both in 
private ownership) adjacent to the Federal coal lease tract, referred to as the "Private Lands 
(approximately ],100 acres)," could be mined as a result of this lease action. They are described below: 

T. 13 S., R. 6 E., SLM, 

Section 29, EII2SEI/4, SE1I4NE1/4, Sl12NE1/4NE1I4; 
Section 32, E1/2E1I2. 
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T. 14 S., R. 6 E., SLM, 

Section 3 (portion as shown on Figure 1-2)
 
Section 8, N 1/2N l/2;
 
Section 9, Nl/2N1/2;
 
Section 10 (portion shown on Figure 1-2).
 

The Tract area and adjacent private lands are collectively referred to in this FElS as the "Project Area". 
Therefore, the total area analyzed is approximately 3,792 acres. 

B. Decisions to be Made 

The USD}, Bureau of Land Management (BLM) has the leasing authority for all Federal coal reserves 
under the Mineral Leasing Act of 1920, as amended. The BLM Utah State Director must decide: 

•	 whether or not to offer the Flat Canyon Tract for competitive leasing. 

•	 what terms, conditions, and stipulations are needed on the lease to ensure compliance with the 
Mineral Leasing Act of 1920, as amended. 

The USDA, Forest Service is the Surface Management Agency. The Forest Supervisor, Manti-La Sal 
National Forest, must decide: 

.--whether or not to consent to leasing by BLM, under authority of the Mineral Leasing Act of . 
]920, as amended by the Federal Coal Leasing Amendments Act of I 975. 

•	 what special coal lease stipulations are needed for the protection of non-mineral resources. 

The Forest Service decision to consent to leasing, with measures for protection ofnon-mineral 
resources, would also allow approval of mining in the tract by the regulatory agencies as long as it is 
determined (with concurrence of the Forest Service) that the effects to non-mineral resources on 
National Forest System lands would be consistent with determinations of the FElS and Forest Service 
Record of Decision. 

Since Forest Service and Bureau of Land Management decisions involve separate and distinct 
procedures and appeals, the agencies are releasing separate Records of Decision based on the FEIS. 

II. THE DECISJONS 

A.	 The Selected Alternative 

After careful review of the public comments, the analysis disclosed in the FEIS, and project file, I have 
decided to select a combination of Alternative B' and C. My decision is hereafter referred to as the 
"Selected Alternative". The Selected Alternative closely resembles Alternative B' except that (similar to 
C) there would be a limit on the amount of subsidence that could occur beneath perennial streams, 
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Boulger Dam and Reservoir, State Route 264, and Flat Canyon Campground on National Forest System 
lands within the project area. Therefore, I consent to leasing and subsidence of the Flat Canyon Tract, 
with Forest Service and BLM Special Coal Lease Stipulations (Attachrnent l ) but subsidence of the 
areas noted above would be limited to that which would occur from a single-seam of full-extraction . 
mining. This would allow development in two overlapping seams with full-extraction in one seam and 
only full-support (no subsidence) mining in the second seam within the limited subsidence zones. It 
would also provide for two overlapping seams of full-extraction mining outside of the limited 
subsidence zones. The limited-subsidence areas would be established as discussed in Special Coal 
Lease Stipulation #9 (Attachment I). In addition, detailed and comprehensive monitoring of the effects 
of mining would be required in Forest Service consent/concurrence to approval of the Mining and 
Reclamation Plan (MRP) and Mine Permit to be issued by the Department of Interior. The 
lessee/operator would also be required to promptly commence and complete measures specified to 
mitigate effects. Attachment 2 is a list of monitoring and mitigation requirements that will be 
incorporated during the MRP and Mine Permit review and approval process. 

I did not select Alternative A (No Action) because it would not be consistent with the Presidents Energy 
Policy and would not make coal reserves available for development consistent with Forest Plan 
direction, considering that development could occur and direction for management of other resources 
can likely be achieved. Alternative B was not selected because it would not include Special Coal Lease 
Stipulations needed to minimize effects to other resources consistent with Forest Plan direction. 
Alternative B' would include Special Coal Lease Stipulations, but could result in effects of mining
induced subsidence to structures and perennial streams that may not be effectively mitigated. 
Alternative C was not selected because it limited the potential mining area to small blocks that may not 
be mineable from an economic standpoint and a valuable reserve of coal could be bypassed. 

Ill. REASONS FOR DEC1S10N 

After reviewing the Flat Canyon Coal Lease Tract FEIS, and examining the issues and effects analysis 
of the alternatives, I believe that the Selected Alternative provides a reasonable balance between 
meeting the Nation's energy needs/President Energy Plan, providing socioeconomic benefits to the local 
communities, State of Utah, and United States, and managing natural resources on National Forest 
System lands and adjacent non-Federal lands. It however, involves reasonable compromises by limiting 
the amount of coal that can be mined and allowing short-term, local decreases in recreation opportunities 
and changes to the natural environment. With required monitoring and mitigation of effects described in 
Attachment 2, I believe that Forest Plan goals and objectives can be achieved consistent with 
management direction. 

I have chosen the Selected Alternative for the reasons discussed below in this section. Attachment 3 
contains corrected and expanded versions of Tables 2.1 (Comparison of Alternatives, Direct Physical 
Changes Due to Mining) and Table 2.2 (Comparison of Alternatives, Effects by ResourcelIssue) in the 
FEIS. The tables show the effects of the Selected Alternative relative to the other evaluated alternatives. 
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Manti-La Sal National Forest 

A. Achievement of the Forest Plan Goals and Objectives 

Flat Canyon Coal lease Tract 
Record of Decision 

The Manti-La Sal National Forest Land and Resource Management Plan (Forest Plan) identifies goals 
for the management of the Forest. Goals are concise statements describing a desired condition to be 
achieved some time in the future. Progress is made toward achieving the goals, and their corresponding 
desired conditions, through implementation of site-specific projects. Projects are designed to achieve 
specific goals and move toward desired conditions. 

B. Meeting the Purpose and Need of the Proposal 

The purpose of offering the tract for competitive leasing is to provide an opportunity to develop 
mineable Federal coal reserves by underground methods. This coal is needed for the generation of 
electricity, other industrial uses, and to provide economic returns to the National, State and local 
economies. Jfthe tract were not leased within the approximate proposed time frame, it is likely that the 
mineable Federal coal reserves in the project area would be bypassed and not mined in the foreseeable 
future. 

The purpose of Canyon Fuel's application is to obtain the right to mine known Federal coal reserves in 
the Flat Canyon Tract, immediately to the west of the current permit area for their Skyline Mine. If 
Canyon Fuel is the successful bidder, they would extend their underground coal workings to the west 
into the Flat Canyon Tract and beyond into private (fee) coal reserves. This would allow the life of the 
Skyline Mine to be extended and provide the most efficient mining scenario for available reserves. In 
addition, mining in the tract would provide needed coal production time to allow potential development 
of the Winter Quarters Lease (UTU-67939) north of the current permit area without interruption of 
10ngwaJl production mining and associated employment. 

My decision would allow production of up to 28 million tons of coal and potentially extend the life of 
the Skyline mine by up 7 years based on an annual production rate of 4 million tons. This is consistent 
with Canyon Fuel's current plans for mining the Tract with available mining equipment and would 
provide more 10ngwall production time than needed to develop underground access to the Winter 
Quarters Lease (UTU-67939) (3 to 4 years) for future mining. 

C. Forest Plan Goa]s, Objectives, and Standards 

Leaseable Minerals 

A review of the Forest Plan showed that the proposed lease tract area is available for further 
consideration for coal leasing through application of the Unsuitability Criteria (43 CFR 3464) and an 
appropriate environmental analysis. (Letter to the Utah State Director ofBLM from the Forest 
Supervisor, Manti-La Sal National Forest 2820-4, January 21, 2000). The Tract lies within the 
Huntington Canyon-Gentry Mountain coal Multiple-Use Evaluation Area (Forest Plan, pg. C-8). Issues 
and concerns that must be evaluated for tracts in this area include water quality, traffic, visual quality, 
and recreation. No areas of the Tract were determined to be unsuitable (FEIS, Appendix F) and the 
specified issues were evaluated in the FEIS. 
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Forest Plan, Page 111-35, Minerals Management Leaseable (01) "Negative recommendations, 
denials, or consent for leasing, permitting, or licensing will be based on site specific environmental 
assessments using appropriate standards and guidelines. Stipulations for these activities should 
minimize and/or mitigate effects or conflicts with other resource uses and should return disturbed lands 
to conditions compatible with the emphasis df the management unit or adjacent management unit." 

My decision conforms with this direction. An FEIS was completed for the proposal and I have decided 
to consent to leasing subject to Special Coal Lease Stipulations prescribed in the Forest Plan, needed to 
mitigate the effects of leasing/mining consistent with management emphasis for the affected 
management units. The lease stipulations in combination with Federal Regulations for permitting coal 
mine operations (30 CFR 700 to end) and the Utah Coal Rules provide for management consistent with 
emphasis for individual Forest Plan Management Units. 

Forest Plan direction for specific management units is address as follows: 

RNG (Range) Management Unit 

Minerals Management General (Forest Plan, pg. III-66) 

01 "Provide appropriate mitigation measures to assure continued livestock access and use". 

It was determined in the FEIS (pg. 2-8) that there would be negligible effects to livestock access and use 
and this was dismissed as an issue. 

02 "Those authorized to conduct developments will be required to replace losses through appropriate 
mitigations, where a site-specific development adversely affects long-term production or management." 

Special Coal Lease Stipulation # 13 requires protection, restoration, or replacement of owned or 
permitted surface improvements. 

DRS (Developed Recreation Sites) Management Unit 

Minerals Management General and Minerals Management Leaseable (Forest Plan, pg. III-50) 

oI "Manage mineral activities to be compatible with recreation uses and visual quality objectives." 
0] "Allow mineral leasing where it is determined that stipulated methods ofdevelopment and extraction 

will not adversely affect recreation values to any significant degree." 

Flat Canyon Campground is the only DRS Management Unit in the Project Area. It could be closed for 
one summer use season with additional time needed for repairs due to potential damages from 
subsidence and safety concerns regarding use of associated facilities during active subsidence. If mined 
under and subsided during the non-use winter season, it might not be necessary to close it during the 
following summer-use season unless extensive repairs are necessary. The lessee/operator would 
monitor the facilities for damages and would be required to make repairs as necessary. The campground 
would be reopened once utility systems (water/waste water) can safely be operated. During any 
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necessary closure, recreation use would be displaced to other available facilities in the area. In addition, 
the loss or recreation use would be mitigated as required in Attachment 2. 

Boulger Reservoir is a popular summer season fishing location, however it was not designated as a DRS 
Management Unit in the Forest Plan. This facility could be closed and drained for up to 7 years due to 
potential subsidence damages and safety concerns unless reconstructed to be able to withstand 
subsidence without significant damage. The latter is an option only if the lessee/operator can 
demonstrate to the Forest Service and State of Utah that damages would not occur and the Dam could 
continue to function in a safe manner. The lessee/operator will be required to provide other fishing 
opportunities to mitigate or offset the effects. If the Dam is breached or damaged, the lessee/operator 
will be required to reconstruct the Dam to current State standards, dredge the reservoir, and 
replace/repair the fish ladder following completion of subsidence. 

TBR (Timber) Management Unit 

There are no specific requirements for mineral activities in TBR areas (Forest Plan, pg. II1-68). No 
effects from subsidence are expected. Cutting of timber would be avoided when planning exploration 
and vent shafts. If merchantable timber is cut, the lessee/operator would be required to pay the fair 
market value for the trees (Special Coal Lease Stipulation # 1'1. Reclamation would be conducted in a 
manner consistent with management unit objectives. 

WPE (Watershed Protection/Improvement) Management Unit 

Minerals Management General (Forest Plan, pg. 1I1-79) 

01 "Restore structural watershed improvements impacted by minerals activities where appropriate." 

No effects to this area are expected. If effects should occur, the lessee/operator would be required to 
protect, restore, or replace any owned or pennitted surface improvements. To provide for continuance 
of current land uses (Special Coal Lease StipUlation #13). 

RPN (Riparian) Management Units 

The goals of management are (Forest Plan, pg. 1I1-69) to "(1) maintain water flows to provide free and 
unbound water within the soil needed to create the distinct vegetative community, (2) provide healthy 
self-perpetuating plant communities, (3) meet water quality standards, (4) provide habitats for viable 
populations of wildlife and fish, (5) provide stable stream channels and still water body shorelines, and 
(6) restore riparian habitats that have been lost through the downcutting of stream channels and wet 
meadows. The aquatic ecosystem may contain fisheries, habitat improvements, and channel stabilizing 
facilities that maintain or improve wildlife or fish habitat requirements." 

Wildlife Habitat Improvement and Maintenance (Forest Plan, pg. III-70) 

01 "Provide habitat diversity through vegetation treatments, and/or structural developments in 
conjunction with other resource activities, designed to maintain or improve wildlife or fisheries 
habitat". . 
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02 "Provide habitat for viable populations of native vertebrate species of fish and wildlife within 
existing ranges." 

03 "Maintain current fish habitat inventory in cooperation with State wildlife agencies." 
04 "Provide instream flows to support a sustained yield of natural fisheries resources." 

Minerals Management General (Forest Plan, pg. JIl-72 

0] "Avoid and mitigate detrimental disturbance to the riparian area by mineral activities. lnitiate timelv 
and effective rehabilitation of disturbed sites." 

02 "Where possible, locate mineral activities outside the riparian unit." 
03 "Design and locate settling ponds to prevent washout during high water. Locate settling ponds 

outside of the active channel. Restore channel changes to hydraulic geometry standards for each 
stream type." 

This general direction can be met under the Selected Alternative. By limiting the amount of subsidence 
of perennial drainages, J believe that the effects can be managed to a level that can maintain viable 
populations of fish, macroinvertebrates, and other aquatic organisms. Required monitoring would 
provide information regarding the location and magnitude of effects needing mitigation. Required 
rehabilitation of affected. areas would restore conditions needed to maintain viable populations over the 
long-term. 

Land Uses 

Boulger Reservoir and the Flat Canyon Campground are discussed above. 

Consultation with the Bureau of Reclamation has determined that there would be no conflicts with the 
Bureau of Reclamation Withdrawal (personal communication with Bruce Snyder, Bureau of 
Reclamation, December 19,2001). 

Project scoping (telephone notes, project file) indicated that the private landowners are generally in 
favor of mining even though some damages to surface facilities are expected from subsidence. Under 
the Federal Mining Regulations and Utah Coal Rules, the operator would be required to coordinate with 
surface landowners and repair damages. 

Pre-mining land uses would remain the same after mining is completed. As discussed above for specific 
Forest Plan Management Units, management direction can be met. 

D. Response to Issues Raised 

The following discussions explain how J considered the FEIS issues in making my decisions. The 
discussions are presented by resource issues as described in Chapter 2, pages 2-3 through 2-8, and 
Chapter 4 of the FEIS: 
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Structures and Facilities 

•	 Mining-induced subsidence and seismicity could damage the Boulger Dam (including the fish
 
ladder) and Reservoir (Significant Issue).
 

This facility could be closed for up to 7 years due to potential damages from mining-induced 
seismicity and subsidence and safety concerns or potentially reconstructed prior to mining such that 
the Dam would withstand seismicity/subsidence without significant damage. See discussion under 
DRS Management Units above. 

1 believe that this is an acceptable effect because of the short-term of lost use and the net benefit to 
recreation uses (including reconstruction/improvement of the dam and improvements to adjacent 
facilities) that would occur after mining is completed. To offset increased use in other facilities, the 
lessee/operator would be required to conduct some improvements of these facilities. In addition, 
Boulger Reservoir is collecting sediment and as a result, degradation of the quality of facility for 
recreation fishing quality is occurring. Once mining and subsidence are completed and mining is 
sufficiently distant to prevent continued damages, reconstruction of the Dam to current State 
standards and dredging of the reservoir would result in a higher quality facility and improved 
fishing/recreation quality. 

•	 Mining-induced subsidence could damage State Highway 264 (Significant Issue) and Forest Roads 
(Non-Significant Issu~). .... 

The potential damages to these facilities would be reduced by limiting subsidence to that which 
would occur from one seam of full-extraction mining. The effects would be minor, similar to that 
which occurred in the existing Skyline Mine Permit Area, and rapidly/easily repaired by the 
lessee/operator as required under the Federal Mining Regulations, Utah Coal Rules, and Special 
Coal Lease Stipulations. 

•	 Extension ofthe mine lift would increase the length oftime that mining related traffic volumes 
would occur on State Highways (Non-Significant Issue). 

Existing traffic levels would be extended by up to 7 years. The traffic levels are well within design 
capabilities. Increased long-term traffic would be negligible, except for an unknown amount of 
increase related to increased recreation use. Traffic increases relative to anticipated coal exploration 
and construction of the vent shafts would be short-term (2 seasons) involving an increase of 
approximately 42 trips per day. Cumulative increases considering other activities and pipeline 
construction activities (50 trips per day for one season) would also be short-term and can be 
effectively mitigated by use of flaggers and signs. Some delays in traffic can be expected, but would 
be minimized by proper planning required to a110w traffic passage. 

•	 Mining-induced subsidence and seismicity could damagefacilities at the Flat Canyon Campground 
(Significant Issue). 

Under the Selected Alternative, the potential loss of use would be reduced to one summer season of 
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use with additional time for repair. Special Coal Lease Stipulations would require the 
lessee/operator to monitor the facilities for damage and make prompt "repairs such that the 
campground can be reopened as soon as possible. By closing the campground during active 
subsidence, safety concerns would be avoided. The cost offacility repairs would be borne by the 
lessee/operator and not the public. 

•	 Mining-induced subsidence could damage recreation cabins and/or camp facilities and roads on 
adjacent private lands that are mined as a result ofleasing the Flat Canyon Tract (Non-Significant 
Issue). 

Project scoping indicated that the private landowners are generally in favor of mining even though 
some damages to surface facilities are expected from subsidence. Under the Federal Mining 
Regulations and Utah Coal Rules, the operator would be required to coordinate with surface 
landowners, repair damages, and compensate owners for any lost use. 

Surface and Ground Water 

•	 Prolonged and increased discharge ofmine water into Eccles Creek could change water quality in 
Eccles Creek, other downstream drainages, and Scofield Reservoir. This could affect agricultural. 
domestic, and industrial water supplies as well as ecosystems (Non-Significant Issue). 

The mine water discharge point is below the Forest Boundary in Eccles Creek. An increase in mine 
water discharge to Eccles Creek has already occurred over the last year. The increase was from less 
than 1,000 gprn to approximately 15,000 gpm. As discussed in the FEIS stream morphology 
changes have already occurred and will continue for at least 2 more years regardless of my decision 
to consent to leasing of the Flat Canyon Tract. 

The quality ofdischarge water has improved over the last year due to higher quantities of ground 
water encountered in Mine #3, decreased dwell time in underground workings, and installation of a 
sand filtration system for Mine # I discharge. Quality ofdischarge water is expected to continue to 
improve over existing discharges. 

A potential increase of 7,000 gpm of mine water discharge is possible as a result of mining the Flat 
Canyon Tract and adjacent private lands. If discharged to Eccles Creek, significant effects to the 
morphology of Eccles Creek and Mud Creek below the Forest boundary could occur. However, 
these effects can be mitigated by balancing discharge between Eccles Creek and a potential new 
discharge point in Electric Lake if a UPDES permit is issued Canyon Fuel by the Utah Division of 
Water Quality. In addition, Canyon Fuel is conducting a study to determine how much flow Eccles 
Creek and Mud Creek can accommodate without significant damages. Discharge above a potential 
threshold would be piped directly to Scofield Reservoir, bypassing the stream channels (personal 
communications with Chris Hansen, Canyon Fuel, December 20,2001). The pipe could be buried 
under already disturbed areas such as the roadways minimizing additional surface disturbance and 
environmental effects. 
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•	 A new mine water discharge point at the north end ofElectric Lake would involve changing all or 
some ofthe discharge from Eccles Creek in the Price River Watershed to the Huntington Canvon 
Watershed. This could decrease flow in the Price River Watershed and increase flow in the 
Huntington Canyon Watershed (Significant Issue). 

This issue was identified due to potential loss of pre-January 200 I flows of less than 1,000 gpm to 
Scofield Reservoir if the discharge were shifted to Electric Lake. Due to the increased flows over 
the last year, level of concern regarding this issue has decreased. It is highly unlikely that all of the 
mine water discharge would be shifted from Eccles Creek to Electric Lake due to the high total 
volumes. It is predicted that an additional 7,000 gpm of mine water discharge could be required as a 
result of mining the Flat Canyon Tract. The current proposal involves decreasing flow to Eccles 
Creek from 15,000 gpm to 10,000 gpm and discharge of approximately 12,000 gpm to Electric Lake. 
It appears likely that the State of Utah could issue a UPDES discharge permit to Canyon Fuel to 
discharge mine water to Electric Lake. This would allow the above scenario to occur. In addition, 
Canyon Fuel would have the ability to adjust discharge volumes to the two watersheds as needed to 
accommodate needs of the water users. Officials of both Water Districts have made it clear to the 
Forest Service and regulatory agencies that they are anxious to maximize flow to the respective 
reservoirs (Quarterly Meetings Hosted by the Manti-La Sal National Forest). 

- -	 - ---- - -- -- - ._~----

•	 c;hang!~g so.!n~ or all ofthe mine waterdischarge from Eccles Creek to Electric Lake could change 
water quality in the receiving streams/water bodies (Significant Issue). 

No increases in sediment are likely in Electric Lake because mine water and ground water discharge 
would be directly to the reservoir, bypassing Upper Huntington Creek. Adverse effects to 
Huntington Creek below the dam are not expected due to operation ofthe dam and controlled release 
to HuntingtonCreekbased on p"reCipltatlon cycles and seasonal runoff. .~ 

Due to the large quantity of ground water and increased discharge of ground water and mine water in 
Mine #3, the quality of water discharged from the Skyline Mine has improved (EarthFax, Skyline 
Mine Discharge Evaluation, 2001). In addition, Canyon Fuel has increased their pumping capacities 
and have decreased dwell time of mine water in the mine workings causing additional increases in 
the quality of mine water (Chapter 4, Section 4. I .4). A sand filtration treatment system has been 
installed at the mine water discharge point in Eccles Canyon. All water except for discharge from 
abandoned workings in Mine #3 is treated through this system (between 80 and 90% of water 
discharged). The remaining] 0-20% is discharged from the Mine #3 abandoned workings (personal 
communications with Chris Hansen, Canyon Fuel, December 2], 200 I). By mixing these waters, 
quality requirements can be maintained. Based on recent analyses conducted by EarthFax (Skyline 
Mine Discharge Evaluation, 2001) and water quality data submitted to the Forest Service by Canyon 
Fuel for September, October, and November 200] (project file) and mixing models prepared by 
EarthFax (December 17,2001 Addendum to Skyline Mine Discharge Evaluation, project file), 
parameters of concern that include total dissolved solids, phenol, and phosphorous have decreased to 
low levels consistent with the receiving waters. Water quality meets State of Utah Beneficial Use 
Standards and water quality is generally consistent with quality of the receiving waters. Under 
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normal operations, no adverse effects to water quality of the receiving streams and reservoirs are 
expected. Under requirements of a UPDES permit and Special Coal Lease Stipulations monitoring 
sufficient to detect increases in concentrations of selected parameters would be required and the 
lessee/operator would be required to treat discharge waters as needed to maintain water quality 
standards. Canyon Fuel proposes to monitor discharge water by automated methods and divert 
water that does not meet standards to the underground mine workings until standards can be met. 
Water from the two mine levels (Mines #1 and #3), new inflows, and mine water stored in the 
underground workings would be mixed during discharge to maintain water quality. 

•	 Subsidence ofperennial streams and the Boulger Dam/Reservoir could intercept flowing/impounded 
water and divert it underground. changing the hydrology (Significant Issue). 

1t has been determined in the FEIS, Section 4.1.4 and 4.1.5 that diversion of surface and ground 
water from subsidence is not likely and that any effects would be temporary and negligible under 
Alternative B'. The Selected Alternative decreases any potential even further by limiting the amount 
of subsidence that could occur beneath perennial streams. 

•	 Subsidence could change theflow 0/springs and seeps, affecting the flow 0/springs and their 
receiving streams. This could affect agricultural. domestic, and industrial water supplies as well as 
ecosystems (Non-Significant Issue). 

As discussed in the FE1S, Sections 4.1.4 and 4.1.5, the potential for loss of flow at springs is 
negligible under Alternative B' and therefore under the Selected Alternative. The potential for 
shifting of spring emergence locations is very low and confined to areas with shallow overburden. 
Overburden in the project area is 600 feet and greater, therefore the potential for this to occur is very 

. remote. Under the Selected Alternative the amount of expected subsidence is decreased and the 
. potential for spring water diversion is further reduced. 

•	 Interception 0/ground water in underground mine workings and subsequent discharge to Eccles 
Creek (Existing NPDES Permit) could cause diversions ofsurface and ground water from the 
Huntington Canyon Drainage to the Price River Drainage. This could affect agricultural, domestic, 
and industrial water supplies as well as ecosystems (Significant Issue). 

This issue was identified due to concerns of the local water users that ground water intercepted in the 
underground mine workings beneath the Huntington Canyon Watershed is being discharged and 
diverted to Eccles Creek in the Price River Watershed.. As discussed in Section 4.1.5, the ground 
water encountered in the mines is ancient water that does not likely emerge as surface water to the 
Huntington Canyon Watershed. In addition, approximately 3,000 gpm of ground water is currently 
being discharged to Electric Lake from the James Canyon wells and approximately half of the water 
encountered in the mine could likely be discharged to Electric Lake, mitigating this concern. 

•	 Equipment and materials spilled, used, and/or abandoned in underground mine workings could 
change ground water quality and any connected surface water sources. This could affect 
agricultural, domestic, and industrial water supplies as well as ecosystems (Non-Significant Issue). 

As discussed in the FE1S, Sections 4.1.4 and 4.1.5 the potential for contamination of surface waters 
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is very unlikely due to requirements that the lessee/operator obtain approval from the regulatory 
agencies to abandon equipment underground and that evidence must be provided to demonstrate that 
safety issues prevent removal or that there would be no connection between the ground water and 
surface waters. Operators are required to remove all fluids, batteries, etc. prior to abandoning any 
approved equipment underground, unless safety hazards prevent removal. In the Flat Canyon Tract 
and project area it is unlikely that there is any connection between ancient waters encountered in the 
coal seams and the surface environment because of the depth of the coal seams and related 
underground workings. Overburden depths range from 600 feet to well over 2,000 feet. The coal 
seams dip to the west and do not crop out west of the mine area. 

Vegetation 

•	 Subsidence and other mining-caused changes to surface and ground water could affect vegetation, 
especially riparian vegetation/wetlands (Significant Issue). 

As discussed in the FEIS, Sections 4.1.4, 4.1.5, and 4.1.6 it is not likely that spring flow and 
associated wetlands would be affected. It is possible, but very unlikely that spring locations could 
shift due to subsidence and that the associated riparian vegetation communities would be affected. 
Under the Selected Alternative, the potential for this to occur would be further reduced due to 
limitation of subsidence to that expected for a single seam of full-extraction mining. 

In regard to riparian communities associated with perennial streams, see Wildlife below. 

•	 Construction ofa pipeline and/or roads in or across riparian areas and/or wetlands could destroy 
vegetation and related habitat and increase downstream sediment (Non-Significant Issue). 

Riparian areas would be avoided for construction of coal drilling pads and roads, but some stream 
crossings for access are anticipated. Streams would be crossed using bottomless pipe arches or 
bridges to minimize the disturbance to the stream channels, however it would be necessary to disturb 
some riparian areas adjacent to the streams. Perpendicular or near perpendicular crossings would be 
required to reduce disturbance. The disturbances would be temporary, lasting only one or two 
seasons. Reclamation of the disturbed area using riparian species would be required. Due to the 
small area (length of stream affected would be less than 30 feet for any individual road) relative to 
the adjacent stream channel lengths, re-vegetation with suitable species should be successful within 
3-5 years. 

Wildlife 

•	 Exploration drilling, construction ofmine vent holes, and reclamation activities could temporarily 
disrupt use ofsummer habitat by terrestrial species (Non-Significant Issue). 

As discussed in the FEIS, Section 4.1.7 the construction activities associated with coal exploration 
drilling and construction ofvent shafts are short-term. Avoidance would last only as long as the 
activities. Prompt reclamation following completion ofoperations would replace lost vegetation 
within 3-5 years. Less than one acre would be disturbed long-term for the two vent shafts. Since no 
fans will be installed, there would be no long-term noise that would displace use. 
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•	 Any changes in stream gradient/morphology, waterflow, and quality in perennial drainages. 
Boulger Reservoir, or riparian vegetation/wetlands could affect habitat/or terrestrial and aquatic 
species. Includes changes in morphology due to flow changes and subsidence (Significant Issue). 

The Forest Plan direction includes the following (pg. 1II-31, 02), "Give preferential consideration to 
riparian area dependent resources in cases of irresolvable resource conflicts" and (pg. 1II-22, 08) 
"Manage waters capable of supporting self-sustaining fish populations to provide for those 
populations". Plan standards include the following (pg. III-36, 01,d, (5)), "Coal leases may be 
denied or limited by special stipulations where operations would result in unacceptable or 
unmitigable impact on wildlife or fisheries" and "Proposed management activities which may cause 
unfavorable conditions in existing fisheries will include mitigation measures". 

Under Alternatives B' and the Selected Alternative perennial streams would be subsided. Stream 
morphology changes to drainages with average gradients greater than 5% such as Swens and Little 
Swens Canyons would react to subsidence similar to Burnout Canyon where the subsidence study 
determined that effects were not significant. For drainages with less than 5% average gradient there 
is no direct empirical evidence regarding potential effects. The Selected Alternative would reduce 
the amount of anticipated subsidence from up to 13 feet for Alternative B' to less than 7 feet 
(NorWest, 2000, Technical Report on Geology, Mining, Subsidence, and Seismicity, Table 5.2). 
Maximum surface slope change anticipated for one seam of mining over a single abutment or single 
fire barrier would be less than 1.0% (NorWest, 2000, Technical Report-on Geology, Mining, 
Subsidence, and Seismicity, Tables 5.2 and 5.3, FEIS, Section 4.1.2, Table 4.1) as opposed to 3% 
over stacked abutments with two overlapping seams of full-extraction mining. 

The perennial stream reaches of greatest concern are Boulger Creek and Flat Canyon due to their 
relatively flat stream gradients of less than 3%. In Flat Canyon the upper reaches above Flat Canyon 
Campground the stream gradient averages 0.93% and the maximum slope change is calculated at 
approximately 0.6%. East of Flat Canyon Campground the stream gradient increases to 
approximately 3%. In Boulger Creek the flattest gradient area is below the forks and above Boulger 
Reservoir where the average gradient is approximately 1.7%. The channel below the reservoir 
steepens as it cuts through the glacial moraine. The forks have a steeper gradient ranging from 3.0% 
to 7.5%. Considering the potential slope change, the anticipated subsidence should not cause a 
negative gradient over any extended stream reaches considering the average stream gradients. There 
is however potential for negative gradients to occur over short segments where the gradient is less 
than 1% as occurred in Burnout Creek (Utah Division of Oil, Gas and Mining, Letter to File Dated 
September 15,2000, Subsidence in Burnout and James Canyons, Canyon Fuel Company, Skyline 
Mine, ACT/007/005, project file). As documented in this report, it was determined by the fisheries 
biologists in attendance that the pool had no adverse effects to aquatic habitat, the subsidence has 
had little or no effect on stream morphology, and that the creek is in good condition. The most 
likely scenario is that the percentage ofpools in the streams would increase. Stream channel 
morphology could change as described in the FEIS, Section 4.1.7 and increased meandering is 
expected to a reduced extent. Since there would be only a single seam of full-extraction mining 
under the drainages and a single episode of subsidence, the stream channels would stabilize sooner 
than under Alternative B'. 
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With required intensive monitoring of the channels and mitigations I believe that the effects to 
aquatic habitat can be mitigated to be consistent with Forest Plan standards for management of 
aquatic habitat. Attachment 2 contains a Jist of monitoring and mitigations to be incorporated as 
requirements for approval of the mine permit during the permit review and approval process. 
Special Coal Lease Stipulations #3 and #7 require baseline and operational monitoring sufficient to 
determine the progressive and final effects to the topographic surface, surface and ground water, and 
vegetation. The Federal Coal Mining Regulations (30 CFR 700 to end) and Utah Coal Rules provide 
authority to require mitigations needed to maintain land uses. 

•	 Changes to flow in drainages and points ofmine water discharge would affect aquatic wildlife
 
species and habitat (Significant Issue).
 

The quality of water currently being discharged to Electric Lake from the James Canyon wells is 
approximately the same as the quality of water in upper Huntington Creek just above the reservoir. 
If a UPDES permit is issued by the Utah Division of Water Quality for discharge of mine water to 
James Canyon, monitoring would be required and limits to the quality of water that can be 
discharged would be set as requirements of the permit based on the quality of water in Upper 
Huntington Creek and/or Electric Lake. Discharge would be directly to Electric Lake so no effects 
would occur to Upper Huntington Creek. Discharge water must meet these quality standards. If : 
monitoring shows exceedances, water would be discharged to mine sump areas, treated, or to Eccles 
Creek until water quality compliance is restored. Adverse effects to Electric Lake or Huntington 
Creek below the dam are not anticipated. 

Recreation 

•	 Damage to recreation facilities and temporary closures (Boulger Dam/Reservoir, Flat Canyon 
Campground, Roads) could cause, displacement ofrecreation use to other areas, and/or loss ofuse 
during repairs/replacement and closure (Significant Issue). 

The potential lost use of the Flat Canyon Campground would be reduced to approximately one 
season of use and time needed for repairs. In addition, the potential for lost use of Boulger Reservoir 
would be reduced to up to 7 years. This is acceptable from a recreation perspective since there 
would be an overall net benefit to recreation opportunities within a seven year period or less. 
Improvement ofadjacent recreation facilities would be required of the lessee/operator such that they 
could accommodate displaced use and Boulger Reservoir would be improved resulting in improved 
quality of the facility and the recreation fishing experience. 

•	 Subsidence could cause surface disruption and seismic events that could cause safety hazards and 
disrupt the recreation experience (Non-Significant Issue). 

By closing Flat Canyon Campground and Boulger Reservoir over the short-term during active 
subsidence, the potential safety risks are eliminated. Prior to approval of mining by the regulatory 
authorities the lessee/operator is required to cooperate with private landowners regarding potential 
risks to facilities. The lessee/operator will be responsible for repairs and/or reimbursement of land 
and facility owners for damages and potential lost use of facilities during active subsidence and 
repairs. 
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•	 Traffic and heavy equipment operation related to exploration drilling and dril/ing/construction of 
mine vent holes could temporarily disrupt dispersed recreation (Non-Significant Issue). 

Traffic levels are expected to remain within design capabilities even with the extended period of 
mine traffic. Cumulative traffic levels associated with coal exploration, construction of the vent 
shafts, and pipeline construction are also expected to remain with design standards but could result 
in traffic delays at the SR-264, Monument Peak Road (FR500l8). Required flaggers and warning 
signs would mitigate this short-term effect. 

Visual Quality 

•	 Equipment and ground disturbance related to drilling exploration holes, construction ofventilation 
shafts, and reclamation would temporarily (construction phase) decrease visual quality (Non
Significant Issue). 

Visual quality objectives would be met and effects to visual quality are short-term. 

•	 Ventilation shaft facilities, access roads, and any visible emissions (water vapor) would decrease
 
visual quality for the lift ofthe facilities (Non-Significant Issue).
 

Visual quality objectives for the disturbed area would be met. The access roads and portions of the 
vent shaft pads would be reclaimed and revegetated, minimizing visibility. Neither facility would be 
evident to traffic on SR-264. 

Transportation 

•	 Extension ofthe mine life would increase the length oftime that mining-related traffic volumes
 
would occur on State Highways (non-significant Issue).
 

Under the Selected Alternative existing traffic volumes related to mine operations would be 
extended for up to 7 years. Cumulative anticipated traffic levels during this time are expected to 
remain with design standards for SR-264 and SR-3 l. Short-term increases in traffic for projects 
such as coal exploration drilling, pipeline construction, and timber harvesting on private lands could 
cause short-term exceedances, but safety would be assured by requiring flaggers, warning signs, and 
restrictions on road use during high use periods such as holiday weekends and the opening weekends 
of the big game rifle hunting seasons. 

,Cultural and Historic Resources 

\. Construction ofsurfacefacilities and mining-induced subsidence could damage cultural resources. 

No effects to cultural resources are anticipated. Potential effects to historic resources on private 
lands would be mitigated in accordance with the National Historic Preservation Act in consultation 
with the State Historical Preservation Office. 
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Paleontological Resources 

•	 Underground mining, subsidence, and construction ofsurface facilities could damage
 
paleontological resources.
 

No effects to significant paleontological resources are expected. Prior to conducting surface 
operations and disturbance surveys are required. If significant paleontological resources were 
discovered they would be avoided or recovered. 

Paleontological resources in the coal seams and mine roof could be destroyed during the mining 
process but these resources typically have limited scientific value. In the Federal Regulations 
contained in 36 CFR 261.2 pertaining to prohibitions on uses of National Forest System lands, 
paleontological resources are defined as "any evidence of fossilized remains of multicellular 
invertebrate and vertebrate animals and multicellular plants, including imprints thereof. Organic 
remains primarily collected for use as fuel such as coal and oil are Paleontological Resources, but 
are excluded from prohibitions under the rule". Therefore, fossils contained in coal seams and 
mined in the recovery of coal reserves are not protected under the rule. 

Socio-economics 

•	 Leasing ofthe tract would extend the life ofthe Skyline Mine, provide an important energy resource, 
and result in social and economic benefits. ifthe mine closes; there could be a loss ofjobs and 
socioeconomic benefits (Significant Issue). 

The mine life could be extended by up to 7 years. The 220 jobs at the Skyline Mine and 
undetermined number of support service jobs related to Skyline Mine would be extended for this 
period of time. 

The recoverable reserves are estimated at approximately 28 million tons at a total value of 
approximately $476 million. Royalties would be approximately $38 million. It is likely the Canyon 
Fuel will bid on the tract and meet fair market value. An undetermined amount of bonus bid money 
would be received in addition to royalties. 

IV. PUBLIC INVOLVEMENT 

The Forest Service and BLM initiated scoping (30 day comment period) by publication of a Notice of 
Intent to Prepare an EIS in the Federal Register on March 17,2000. A legal notice informing the public 
of the intent to evaluate the Flat Canyon Coal Lease Tract, prepare an EIS, and requesting issues and 
concerns, were published in the Sun Advocate Newspaper (publication of record) and the Emery County 
Progress (supplemental publication) on March 14, 2000. The legal notice was also published in the Mt. 
Pleasant Pyramid on March 15, 2000. A letter was sent to 100 agencies, individuals, and organizations 
on March 13, 2000 briefly explaining the proposed action and requesting comments regarding issues and 
concerns. The comment period ended at the close of business on April 18,2000. The project was listed 
on the Forest Internet website and Quarterly Schedule of Proposed Actions. In addition, the proposed 
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project was explained to local resource user organizations at the quarterly water users meetings and 
Emery County Public Lands Council meetings. 

A letter was sent to the owners of private lands within and adjacent to the project area on October 30, 
2000 informing them of the project and requesting comments followed by phone calls. Only one Jetter 
of response was received from the LDS Church asking for some additional information that was 
provided by telephone. The conversations with landowners divulged that they generally wanted to see 
the Federal and private lands mined. Some were concerned about potential damages to buildings from 
subsidence but felt that any necessary repairs would be made by the mining operator. At least two of the 
landowners were concerned about potential effects to springs within and adjacent to their property. One 
landowner was concerned about potential lowering of the private roads that cross Flat Canyon due to 
subsidence and that it would be difficult to relocate them because of the wetlands issue. 

Nine letters and two phone calls were received in response to scoping. The Interdisciplinary Team 
(IDT) evaluated comments and identified the proposed issues based on the comments and concerns 
identified by participating agencies. The issues were approved by the agency responsible officials on 
June 8, 2000. 

The Draft EIS was released for a 45-day public review in May 2001. The 45-day review period started 
on May 19,2001, the day after the Environmental Protection Agency published the Notice of 
Availability in the Federal Register (Vol. 66, No. 97lFriday, May 18, 2001/Notices). The comment 
period ended at close of business on the 45th day, July 2,2001. On May 8, 2001, copies of the DEIS 
were sent to individuals, agencies, and companies who responded to scoping, all agencies with direct 
interest or authority regarding the proposed action, and anyone who requested a copy for review prior to 
the date of the letter. Additional copies were provided to those requesting a copy for review after the 
letter was sent Notices of Availability were published in the Sun Advocate Newspaper (publication of 
record) and the Emery County Progress (supplemental publication) on May 15,2001. The Notice of 
Availability was also published in the Mt. Pleasant Pyramid, on May 16, 2001. Approximately 120 
copies ofthe DEIS were distributed as described above. Comments and responses regarding the 
adequacy of the DEIS are contained in Chapter 5 of the FEIS. 

The FEIS and this ROD were sent to individuals and organizations listed in Attachment 4. Additional 
copies will be made available upon request. 

V. ALTERNATIVES CONSIDERED 

A. Alternatives Considered in Detail, But Not Selected 

Alternatives were developed to address the significant issues associated with the project and to meet the 
requirements ofNEPA. The alternatives addressed cover both ends of the spectrum regarding the 
possibilities for leasing/mining. Alternative A (No Action) presents the effects of not leasing the Tract. 
Alternative B, at the other end of the spectrum is a leasing scenario with no special stipulations, 
representing the full-mining scenario where mining would be conducted to maximize efficiency and coal 
recovery without specific measures to protect surface resources. Alternative B' (B Prime) is a derivative 
of B that would result in the same mining scenario without restrictions to prevent subsidence of sensitive 
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resource areas, but differs in that it includes Special Coal Lease Stipulations (SCLS) that would require 
specific monitoring and mitigations in the event that specific effects occur. Alternative C lies in 
between, representing a leasing scenario where SCLSs would be included in the lease and subsidence of 
sensitive resources and facilities/structures would not be allowed regardless of the potential level of 
effects to them. To provide information to the public and decision makers, so that combinations of these 
alternatives can be considered, each ofthe sensitive resources and structures/facilities are addressed 
individually in the analysis. All of the following alternatives were considered in the EIS. 

ALTERNATIVE A, NO ACTION - The no action alternative provides a baseline for estimating the 
effects of the action alternatives. Under this alternative the lease tract would not be offered for leasing 
and there would be no mining. 

ALTERNATIVE B, OFFER THE TRACT FOR LEASING AS DELINEATEDIWITHOUT 
SPECIAL LEASE STIPULATIONS - Under this alternative the tract would be offered for 
competitive leasing, as delineated by the Tract Delineation Team, with BLM standard lease terms and 
conditions only, as displayed in Appendix B. No special coal lease stipulations would be included in the 
lease to be offered. LongwaJl (full-extraction) mining would be allowed throughout the tract resulting in 
subsidence ofperennial drainages, Boulger Dam and Reservoir, Flat Canyon Campground, State Route 
264 (other than along Upper-Huntington Creek), and structures on private lands within the project area. 
It would be analyzed as the basis for comparison with other action alternatives that would include 
special stipulations needed to protect non-mineral resources and uses. 

This alternative does not specifically meet Forest Plan requirements because it does not include any of 
the 17 Special Coal Lease Stipulations (SCLSs) prescribed for coal leases on National Forest System 
lands, on an as needed basis {Forest Plan, 1986, as amended, General Direction, Page III-35 and 
Appendix B, Pages B-2 through B-4). Special stipulations were not included for the purpose of 
disclosing the effects of leasing without special stipulations. 

ALTERNATIVE B' (B PRIME), OFFER THE TRACT AS DELINEATED WITH SPECIAL 
COAL LEASE STIPULATIONS BUT WITHOUT RESTRlCTIONS ON MINING THAT 
WOULD CAUSE SUBSIDENCE OF SENSITIVE SURFACE RESOURCES - Under this 
alternative, the tract would be offered for competitive leasing, as delineated, with BLM standard lease 
terms and conditions and special stipulations to protect non-mineral resources and uses. Special coal 
lease stipulations for this alternative are included in Appendix C. The mining scenario would be the 
same as Alternative B, without restrictions on subsiding sensitive resources, but would include lease 
stipulations that require mitigation of effects. In some cases, the opportunity exists to include similar 
requirements in the mine permit during the mining plan review and permitting process. For the purposes 
if this analysis, it is assumed that similar measures not specifically required by law or regulation would 
not be applied. 

This Alternative B' would be consistent with Forest Plan direction (Forest Plan, 1986, as amended, 
General Direction, Page III-35 and Appendix B, Pages B-2 through B-4). 

ALTERNATIVE C, OFFER THE TRACT FOR LEASING AS DELINEATEDIWITH SPECIAL 
[LEASE STIPULATIONS (Do Not Allow Subsidence of Perennial Drainages, BouIger Dam and 
iReservoir, or Flat Canyon Campground) - Under this alternative, the tract would be offered for 
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competitive leasing, as delineated, with BLM standard lease tenns and conditions and special 
stipulations to protect non-mineral resources and uses. Special coal lease stipulations for this alternative 
are included in Appendix C. Subsidence of perennial drainages, Boulger Dam and Reservoir, State 
Route 264, and Flat Canyon Campground would not be allowed. Subsidence of structures on private 
lands within the project area could occur, if the lessee/operator obtains permission from private coal 
estate owner(s), under agreement with the private surface estate owner(s). This alternative would be 
consistent with Forest Plan direction (Forest Plan, 1986, as amended, General Direction, Page III-35 and 
Appendix B, Pages B-2 through B-4). 

OTHER ACT]ON ALTERNAT]VES - Alternatives Band C define the least and most restrictive 
action alternatives regarding leasing/mining and resource protection. Other alternatives were considered 
in the decisions, as needed, to address significant social and environmental issues or opportunities. In 
fonnulating other alternatives for consideration in the E1S, the Forest Service and BLM looked at the 
tract boundary and potential restrictions on underground mining and surface occupancy needed to 
protect non-mineral resources and uses. Sensitive resource areas were specifically and individually 
evaluated under Alternatives B and C such that the effects can be adequately considered and disclosed if 
the decisions involve a combination of the evaluated alternatives. The Selected Alternative, which is 
essentially a combination of Alternatives B' and C, was based on this concept. 

VI. Findings Required by Other Laws and Regulations 

After consideration of the discussion of environmental consequences (FEIS, Chapter Four), I have 
determined th~t the Selected Alternative (a combination of Alternatives B' and C with modifications) is 
consistent with other laws and regulations, as outlined in the FEIS. 

A. Consistency with Forest Plan Direction 

Regulations and Requirements - All resource plans are to be consistent with the Forest Plan [16 U.S.c. 
1604 (i)]. The Forest Plan guides all natural resource management activities [36 Code of Federal 
Regulations (CFR) 219.1 (b)]. All administrative activities affecting the National Forest must be based 
on the Forest Plan (36 CFR 219.1 0 (e)]. 

The Forest Plan was approved on November 5, 1986. The FEIS for the South Manti Timber Salvage 
tiers to the Forest Plan. The Forest Plan provides for the overall guidance for management activities by 
specifying goals and objectives, desired future conditions, management direction, and standards and 
guidelines. 

The features of the Selected Alternative have been evaluated for consistency with the Forest Plan and I 
have detennined that the Selected Alternative is in compliance with the Forest Plan. No Forest Plan 
amendments will be needed to implement this project. 

B. Consistency with the National Forest Management Act 

The Selected Alternative is consistent with the National Forest Management Act (NFMA) of 1976 in 
meeting the management requirements detailed in implementing regulations of 36 CFR 219.27. The 
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Special Coal Lease Stipulations provide for protection of soil, water, air, wildlife, fishery resources, and 
other multiple uses. 

C. Consistency with Other Laws and Regulations 

Clean Water Act - The Clean Water Act requires each state to implement its own water quality 
standards. The State of Utah's Water Quality Antidegradation Policy requires maintenance of water 
quality to protect existing instream beneficial uses on streams designated as Category I High Quality 
Waters. All surface waters geographically located within the outer boundaries of the Manti-La Sal 
National Forest, whether on private or public lands are designated as High Quality Waters (Category 1). 
Water quality is to be maintained with little or no degradation. New point source discharges are 
prohibited; nonpoint sources will be controlled to the extent feasible through implementation of Best 
Management Practices (BMP's) or regulatory programs (Utah Division of Water Quality 1997). The 
State of Utah and the Forest Service have agreed through a 1993 Memorandum ofUnderstanding to use 
Forest Plan Standards and Guidelines, and the Forest Service Handbook (FSH) 2509.22 Soil and Water 
Conservation Practices (SWCP's) as the BMP's. The use of SWCP's as BMP's meet the water quality 
protection elements of Utah's Nonpoint Source Management Plan. 

The Beneficial uses and high quality water in the streams in the project area would be maintained during 
and following project implementation through proper implementation ofBMP's and Project Design 
Features. 

On-November 30,2001 the Utah Water-QmrtiryBoardch~afigeath-e-designation of-Electric Lake from 
.-High Quality Water - Category rtrronew potnrsourcedischarges allowed} ToHigh QuaItty Water 

Category 2 (new discharge allowed ifthere is no degradation of water quality). This was in response to 
a request by Canyon Fuel for this reclassification in anticipation of obtaining the Flat Canyon Tract and 
their proposal to discharge a portion of water entering the mine to Electric Lake. 

-Executive Oroerl199o- of May, 1977 ~hi5JequireslheFofest-Service totakeactiontominimize 
destruction, loss, or degradation of wetlands and to preserve and enhance the natural and beneficial 
values of wetlands. In compliance with this order, Forest Service direction requires that an analysis be 
completed to determine whether adverse impacts would result. 

Wetlands in the project area are associated with perennial streams and their headwaters; The Selected 
Alternative would be compliant with Executive Order 11990. Some changes to stream morphology are 
anticipated from subsidence. Detailed monitoring would be conducted and the lessee/operator will be 
required to mitigate potential effects. No loss of flow contributing to these areas is anticipated. 

Executive Order 11988 of May, 1997 - This order requires the Forest Service to provide leadership and 
to take action to (l) minimize adverse impacts associated with occupancy and modification of 
floodplains and reduce risks of flood loss, (2) minimize impacts of floods on human safety, health, and 
welfare, and (3) restore and preserve the natural and beneficial values served by flood plains. In 
compliance with this order, the Forest Service requires an analysis be completed to determine the 
significance ofproposed actions in terms of flood plains. 
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Some changes to stream morphology are anticipated from subsidence. Detailed monitoring would be 
conducted and the lessee/operator will be required to mitigate potential effects. No loss of flow 
contributing to these areas is anticipated. Therefore, the Selected Alternative will be in compliance with 
Executive Order 11988. 

Endangered Species Act of 1973, as Amended - Based upon the effects analysis in Chapter Four, the 
Biological Assessment (project file) and concurrence with the US Fish and Wildlife Service, it has been 
determined that there would be no adverse effects to populations of threatened, endangered, or proposed 
wildlife, fish, or plant species relative to the Selected Alternative. 

Migratory Bird Treat Act of 1918 - The Selected Alternative will retain viable populations of native 
species. 

American Antiquities Act of 1906 and Historic Preservation Act of 1966 - Based upon the effects 
analysis in Chapter Four and the Memorandum of Understanding with the Utah State Historic 
Preservation, it has been determined that there will be no measurable effects to any Historic Properties 
relative to the Selected Alternative. Any cultural properties discovered during project activities will be 
avoided, protected, or mitigated (see Special Coal Lease Stipulations, Attachment 1 and the FEIS, 
Unsuitability Analysis, Appendix F). 

Clean Air Act, as Amended in 1977 - Based upon the effects analysis in Chapter Four, it has been 
determined that there will be no measurable effects to air quality and that all alternatives would comply 
with State air quality requirements and the Clean Air Act. . 

Civil Rights - Based upon comments received during scoping and the comment period for the DEIS, no 
conflicts have. been identified with other Federal, State, or local agencies or with Native Americans, 
other minorities, women, or civil rights of any United States citizen. 

Secretary of Agriculture Memorandum, 1827 - The Selected Alternative is in conformance for prime 
farmland, rangeland, and forestland. 

Energy - The Selected Alternative would not have unusual energy requirements and would meet the 
intent of the Presidents Energy Policy. 

Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations." - This order requires the Forest Service to make 
achieving environmental justice part of its mission by identifying and addressing as appropriate, 
disproportionately high and adverse health effects, of its programs, policies, and activities on minority 
populations and low-income populations in the United States and territorial possessions. In compliance 
with this executive order, the Manti-La Sal National Forest, through intensive scoping and public 
involvement attempted to identify interested and affected parties, including minority and low-income 
populations for this project. The Forest defined a range of alternatives to be evaluated and analyzed the 
consequences of the alternatives on the quality of human environment. A comment period was held for 
45 days for the DEIS following the U.S. Environmental Protection Agency's publication ofthe Notice of 
Availability in the Federal Register. 

Page 21 



Manti-La Sal National Forest Flat Canyon Coal Lease Tract 
Record of Decision 

The land described in this analysis is managed by the USDA Forest Service as the Manti-La Sal 
National Forest. The adjacent private lands in the project areas are managed by the private landowners. 
Consultation with the landowners has been conducted. The decision for this document will not amend 
or preclude any existing private or treaty rights in the project area. No minority or low-income 
populations were identified during the pubic involvement within communities near or immediately 
surrounding the South Manti project area. 

VII. ENVIRONNIENTALLY PREFERRED ALTERNATIVE 

Regulations implementing the National Environmental Policy Act (NEPA) require agencies to specify 
"the alternative or alternatives which were considered to be environmentally preferable" [40 CFR 
1505.2(b)]. Forest Service policy further defines the "environmentally preferable alternative" as "an 
alternative that meets the goals of Section] 0] of the NEPAli (FSH 1909.15). Section 101 of the NEPA 
describes national environmental policy, calling on federal, state, and local governments and the public 
to "create and maintain conditions under which man and nature can exist in productive hannony." 
Section 101 further defines this policy in six broad goals, to: 

(1) fulfill the responsibilities of each generation as trustee of the environment for succeeding 
generations; 

(2) assure for all Americans safe, healthful, productive, and esthetically and culturally pleasing 
surroundings; 

(3) attain the widest range of beneficial uses of the environment without degradation, risk to 
health, or safety, or other undesirable and unintended consequences; 

(4) preserve important historic, cultural, and natural aspects of our national heritage, and 
maintain, wherever possible, an environment which supports diversity and a variety of individual 
choice; 

(5) achieve a balance between popUlation and resource use which permit high standards of 
living and a wide sharing of life's amenities; and 

(6) enhance the quality of renewable resources and approach the maximum attainable recycling 
of depletable resources. 

From the perspective of causing the least amount of change to the natural environment, Alternative A 
(No Action) would be preferable. Considering a combination of all of the items described above, I 
believe that Alternative C best meets the goals of Section 101, and is therefore the environmentally 
preferable alternative for this proposed federal action. However, Alternative C has a high potential to 
render the coal reserves not mineable from an economic perspective and the related adverse 
socioeconomic effects would be significant. In addition, it does not provide the best balance between 
socioeconomic benefits and effects to the natural environment. Therefore, I did not select it. 
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This project cannot be implemented until 15 days after the resolution of any appeal. If no appeal is 
received, the project may be implemented five days after the end of the appeal period. 

IX. ADMINISTRATIVE REVIEW 

This decision is subject to appeal pursuant to 36 CFR 215.7. Any written appeal must be postmarked or 
received by the Appeal Deciding Officer within 45 days of the publication of a legal notice in the Sun 
Advocate. The Appeal Deciding Officer is: Regional Forester, Intennountain Region, 324-25th Street, 
Ogden, UT 84401. Appeals must meet the content requirements of36 CFR 215.14. 

This decision is subject to appeal pursuant to 36 CFR 251.82. Notice of appeal must be postmarked or 
received by the Appeal Reviewing Officer within 45 days of the date of this decision. A notice of 
appeal, including the reasons for appeal, must be filed with the Regional Forester, Intermountain 
Region, Federal Building, 324-25th Street, Ogden, Utah 84401. A copy of the notice of appeal must be 
filed simultaneously with Elaine 1. Zieroth, Forest Supervisor, 599 West Price River Drive, Price, Utah 
84501. Appeals must meet the content requirements of36 CFR 251.90. 

For further information, contact Carter Reed or Aaron Howe, Manti-La Sal National Forest, 599 West 
Price River Drive, Price, Utah 84501, or phone (435) 637-2817. 

~ 
ELAINE J. ZJER£~ ~ 
Forest Supervisor 
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ATTACHlVIENT 1 
SPECIAL COAL LEASE STIPULATIONS 

Federal Regulations 43 CFR 3400 pertaining to Coal Management make provisions for 
the Surface Management Agency, the surface of which is under the jurisdiction of any 
Federal agency other than the Department of Interior, to consent to leasing and to 
prescribe conditions to insure the use and protection of the lands. All or part of this lease 
contain lands the surface of which are managed by the United States Department of 
Agriculture, Forest Service, Manti-La Sal National Forest. 

The following stipulations pertain to the Lessee responsibility for mining operations on 
the lease area and on adjacent areas as may be specifically designated on National Forest 
System lands. 

Stipulation #1 
Before undertaking activities that may disturb the surface ofpreviously undisturbed 
leased lands, the Lessee may be required to conduct a cultural resource inventory and a 
paleontological appraisal of the areas to be disturbed. These studies 'shall be conducted 
by qualified professional cultural resource specialists or qualified paleontologists, as 
appropriate, and a report prepared itemizing the findings. A plan will then be submitted 
making recommendations for the protection of, or measures to be taken to mitigate 
impacts for identified cultural or paleontological resources. 

If cultural resources or paleontological remains (fossils) ofsignificant scientific interest 
are discovered during operations under this lease, the Lessee prior to disturbance shall 
immediately bring them to the attention of the appropriate authority.' Paleontological 
remains of significant scientific interest do not include leaves, ferns or dinosaur tracks 
commonly encountered during underground mining operations. 

The cost of conducting the. inventory, preparing reports, and carrying out mitigating 
measures shall be borne by the Lessee. 

Stipulation #2 
If there is reason to believe that Threatened or Endangered (T&E) species of plants or 
animals, or migratory bird species of high Federal interest occur in the area, the Lessee 
shall be required to conduct an intensive field inventory of the area to be disturbed andlor 
impacted. The inventory shall be conducted by a qualified specialist and a report of 
findings will be prepared. A plan will be prepared making recommendations for the 
protection of these species or action necessary to mitigate the disturbance. 
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The cost of conducting the inventory, preparing reports and carrying out mitigating 
measures shall be borne by the Lessee. 

Stipulation #3 
The Lessee shall be required to perform a study to secure adequate baseline data to 
quantify the existing surface resources on and adjacent to the lease area. Existing data 
may be used if such data are adequate for the intended purposes. The study shall be 
adequate to locate, quantify, and demonstrate the interrelationship of the geology, 
topography, surface and ground water hydrology, vegetation and wildlife. Baseline data 
will be established so that future programs of observation can be incorporated at regular 
intervals for comparison. 

Stipulation #4 
Powerlines used in conjunction with the mining of coal from this lease shall be 
constructed so as to provide adequate protection for raptors and other large birds. When 
feasible, powerlines will be located at least 100 yards from public roads. 

Stipulation #5 
The limited area available for mine facilities at the coal outcrop, steep topography, 
adverse winter weather, and physical limitations on the size and design of access roads, 
are factors that will determine the ultimate size of the surface area utilized for the mine. 
A site-specific environmental analysis will be prepared for each new mine site 
development and for major improvements to existing developments to-examine 
alternatives and mitigate conflicts, - - -_. - --

Stipulation #6 
Consideration will be given to site selection to reduce adverse visual impacts. Where 
alternative sites are available, and each alternative is technically feasible, the alternative 

- involving the least damage to the scenery and other resources shall be selected. 
Permanent structures and facilities will be designed, and screening techniques employed 
to reduce visual impacts and, where possible, achieve a final landscape compatible with 
the natural surroundings. The creation of unusual, objectionable, or unnatural landforms 
and vegetative landscape features will be avoided. 

Stipulation #7 
The Lessee shall be required to establish a monitoring system to locate, measure and 
quantify the progressive and final effects of underground mining activities on the 
topographic surface, underground and surface hydrology and vegetation. The monitoring 
system shall utilize techniques that will provide a continuing record of change over time 
and an analytical method for location and measurement of a number ofpoints over the 
lease area. The monitoring shall incorporate and be an extension of the baseline data. 

Stipulation #8 
The Lessee shall provide for the suppression and control of fugitive dust on haul roads 
and at coal handling and storage facilities. On Forest Development Roads (FDR), 
Lessees may perform their share of road maintenance by a commensurate share 
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agreement if a significant degree of traffic is generated that is not related to their 
activities. 

Stipulation #9 
Except at specifically approved locations, underground mining operations shall be 
conducted in such a manner so as to prevent surface subsidence that would: (I) cause the 
creation of hazardous conditions such as potential escarpment failure and landslides, (2) 
cause damage to existing surface structures, and (3) damage or alter the flow of perennial 
streams. The Lessee shall provide specific measures for the protection of escarpments, 
and determine corrective measures to assure that hazardous conditions are not created. 

Limited subsidence zones consisting of perennial streams in the lease, Boulger 
ReservoirlDam, SR-264, and Flat Canyon Campground are specifically approved for 
subsidence resulting from a single-seam offull-extraction mining. The limited
subsidence zones, where subsidence from a second overlapping seam of full-extraction 
mining is not approved, will be determined based on the typical angle-of-draw for past 
operations in the Skyline Mine Permit Area (23 degrees). "Angle-of-draw" is defined in 
the FEIS (pg. 4-7). The angle-of-draw will be applied to perennial stream buffer zones 
that include the natural floodplain and alluvium in perennial drainages, bounded by the 
first major slope break in the associated canyons. For structures, it will be applied to an 
area delineated by a 50-foot radius or distance from the major structures that could 
sustain damage. 

Stipulation #10 
In order to avoid surface disturbance on steep canyon slopes and to preclude the need for 
surface access, all surface breakouts for ventilation tunnels shall be constructed from 
inside the mine, except at specific approved locations. 

Stipulation #11 
lfremoval of timber is required for clearing of construction sites, etc., such timber shall 
be removed in accordance with the regulations of the surface management agency. 

Stipulation #12 
The coal contained within, and authorized for mining under this lease shall be extracted 
only by underground mining methods. 

Stipulation #13 
Existing Forest Service owned or permitted surface improvements will need to be 
protected, restored, or replaced to provide for the continuance of current land uses. 

Stipulation #14 
In order to protect big-game wintering areas, elk calving and deer fawning areas, 
sagegrouse strutting areas, and other key wildlife habitat andlor activities, specific 
surface uses outside the mine development area may be curtailed during specified periods 
of the year. 
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Stipulation #15 
Support facilities, structures, equipment, and similar developments will be removed from 
the lease area within two years after the final termination of use of such facilities. This 
provision shall apply unless the requirement of Section 10 of the lease form is applicable. 
Disturbed areas and those areas previously occupied by such facilities will be stabilized 
and rehabilitated, drainages re-established, and the areas returned to a premining land 
use. 

Stipulation #16 
The Lessee, at the conclusion of the mmmg operation, or at other times as surface 
disturbance related to mining may occur, will replace all damaged, disturbed or displaced 
comer monuments (section comers, 1/4 comers, etc.), their accessories and appendages 
(witness trees, bearing trees, etc.), or restore them to their original condition and location, 
or at other locations that meet the requirements of the rectangular surveying system. This 
work shall be conducted at the expense of the Lessee, by a professional land surveyor 
registered in the State of Utah, and to the standards and guidelines found in the Manual of 
Surveying Instructions, United States Department of the Interior. 

Stipulation #17 
The Lessees, at their expense, will be responsible to replace any surface and/or developed 
groundwater sources identified for protection, that may be lost or adversely affected by 
mining operations, with water from an alternate source in sufficient quantity and quality 
to maintain existing riparian habitat, fishery habitat, livestock and wildlife use, or other 
land uses (authorized by 36 CFR 251). 
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Stipulation #18 

STIPULATION FOR LANDS OF THE NATIONAL FOREST SYSTEM
 
UNDER JURISDICTION OF
 

THE DEPARTMENT OF AGRICULTURE
 

The licensee/permittee/lessee must comply with all the rules and regulations of the 
Secretary of Agriculture set forth at Title 36, Chapter II, of the Code of Federal 
Regulations governing the use and management of the National Forest System (NFS) 
when not inconsistent with the rights granted by the Secretary of the Interior in the 
license/permitJlease. The Secretary of Agriculture's rules and regulations must be 
complied with for (1) all use and occupancy of the NFS prior to approval of a 
permit/operation plan by the Secretary of Interior, (2) uses of all existing improvements, 
such as Forest Development Roads, within and outside the area licensed, permitted or 
leased by the Secretary of Interior, and (3) use and occupancy of the NFS not authorized 
by a permit/operating plan approved by the Secretary of the Interior. 

All matters related to this stipulation are to be addressed to: 

Forest Supervisor 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

Telephone Number: 801-637-2817 

who is the authorized representative of the Secretary of Agriculture 

Signature 
LicenseelPermittee/Lessee 

Stipulation #19 
ABANDONMENT OF EQUIPMENT: 
The lessee/operator is responsible for compliance and reporting regarding toxic and 
hazardous material and substances under Federal Law and all associated amendments and 
regulations for the handling of such materials on the land surface and in underground 
mine workings. 

The lessee/operator must remove mine equipment and materials not needed for continued 
operations, roof support and mine safety from underground workings prior to 
abandonment of mine sections. Exceptions can be approved by the Authorized Officer 
(BLM) in consultation with the surface management agency. Anyon-site disposal of 
non-coal waste must comply with 30CFR § 817.89 and must be approved by the 
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regulatory authority responsible for the enforcement of the Surface Mining Control and 
Reclamation Act (30 U.S.c. 1201, et seq.). Creation ofa situation that would prevent 
removal of such material and equipment by retreat or abandonment of mine sections, 
without prior authorization would be considered noncompliance with lease terms and 
conditions and subject to appropriate penalties under the lease. 

All safe and accessible areas shall be inspected prior to being sealed. The lessee shall 
notify the Authorized Officer in writing 30 days prior to the sealing of any areas in the 
mine and state the reason for closure. Prior to seals being put into place, the lessee shall 
inspect the area and certify through documentation any equipment/machinery, hazardous 
substances, and used oil that is intended to be left underground. The Authorized Officer 
may participate in this inspection. The purpose of this inspection will be: (1) to provide 
documentation for compliance with 42 U.S.c. 9620 section 120 (h) and State 
Management Rule R-315-15, and to assure that certification will be meaningful at the 
time of lease relinquishment, (2) to document the inspection with a mine map showing 
location of equipment/machinery (model, type of fluid, amount remaining, batteries, etc.) 
that is proposed to be left underground. In addition, these items will be photographed at 
the lessee's expense and shall be submitted to the Authorized Officer as part ofthe 
certification. 

WASTE CERTIFICATION: 
The lessee shall provide on a yearly basis and prior to lease relinquishment, certification 
to the lessor that, based upon a complete search of all the operator's records for the mine 
and upon their knowledge of past operations, there has been no hazardous substances 
defined as per (40 CFR 302.4) or used oil as per Utah State Management Rule R-315-15, 
deposited within the lease, either on the surface or underground, or that all remedial 
action necessary has been taken to protect human health and the environment with 
respect to any such substances remaining on the property. The back-up documentation to 
be provided shall be described by the lessor prior to the first certification and shall 
include all documentation applicable to the Emergency Planning and Community Right
to-know Act (EPCRA, Public Law 99-499), Title III of the Superfund Amendments and 
Reauthorization Act of 1986 or equivalent. 

Stipulation #20
 
Notwithstanding the approval of a resource recovery and protection plan by the BLM,
 
lessor reserves the right to seek damages against the operator/lessee in the event (1) the
 
operator/lessee fails to achieve maximum economic recovery [as defined at 43 CFR §
 
3480.0-5(21] of the recoverable coal reserves or (2) the operator/lessee is determined to
 
have caused a wasting of recoverable coal reserves. Damages shall be measured on the
 
basis of the royalty that would have been payable on the wasted or unrecovered coal.
 

The parties recognize that under an approved R2P2, conditions may require a
 
modification by the operator/lessee ofthat plan. In the event a coal bed or portion thereof
 
is not to be mined or is rendered unminable by the operation, the operator shall submit
 
appropriate justification to obtain approval by the Authorized Officer to leave such
 
reserves unmined. Upon approval by the Authorized Officer, such coal beds or portions
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thereof shall not be subject to damages as described above. Further, nothing in this 
section shall prevent the operator/lessee from exercising its right to relinquish all or 
portion of the lease as authorized by statute and regulation. 

In the event the Authorized Officer determines that the R2P2 as approved will not attain 
MER as the result of changed conditions, the Authorized Officer will give proper notice 
to the operator/lessee as required under applicable regulations. The Authorized Officer 
will order a modification if necessary, identifying additional reserves to be mined in order 
to attain MER. Upon a final administrative or judicial ruling upholding such an ordered 
modification, any reserves left unmined (wasted) under that plan will be subject to 
damages as described in the first paragraph under this section. 

Subject to the right to appeal hereinafter set forth, payment of the value of the royalty on 
such unmined recoverable coal reserves shall become due and payable upon 
determination by the Authorized Officer that the coal reserves have been rendered 
unminable or at such time that the lessee has demonstrated an unwillingness to extract the 
coal. 

The BLM may enforce this provision either by issuing a written decision requiring 
payment of the MMS demand for such royalties, or by issuing a notice of non
compliance. A decision or notice ofnon-compliance issued by the lessor that payment is 
due under this stipulation is appealable as allowed by law. 
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ATTACHMENT 2 

MONITORlNG AND MITIGATION MEASURES
 
TO BE
 

INCORPORATED AS APPROPRlATE
 
AS
 

CONDITIONS OF CONSENT TO MINE PERMIT ISSUANCE
 
FOR
 

MINING IN THE FLAT CANYON TRACT
 

Monitoring 

Forest Service Stipulations #3 and #7 require establislunent of a scientific baseline 
against which to monitor possible effects of subsidence. Note that establishing a baseline 
is not a one-year enterprise; typically three to five years is the minimum and five to seven 
is frequently needed to reliably assess human-induced change beyond natural variability. 
A baseline inventory and subsequent monitoring should include the following: 

•	 Valley and stream morphology - annual topographically controlled, low-elevation 
aerial photography plus stream hydraulic surveys (longitudinal profile, cross
sections, channel bedlbank material) 

•	 Precipitation - continuously operated recording gages 

•	 Valley groundwater levels, stream and spring discharge quantity - continuously 
operated recording gages 

•	 Valley groundwater, stream, and spring chemistry - periodic grab samples 

•	 Valley groundwater, stream, and spring temperature - continuously operated data 
recorders at selected sites 

•	 Fish habitat - annual detailed mapping of habitat units 

•	 Fish and macroinvertebrate populations - annual population sampling in
 
representative sections of each stream reach and Electric Lake
 

•	 Wetlands (flora) - mapping and characterization, including pollen columns at 
selected sites, plus detailed inventory and monitoring of plant species and 
distribution in wetlands associated with springs and seeps 

•	 Wetlands (fauna) - periodic surveys for dependent species, including amphibians 
and aquatic organisms 

Attachment 2, Page I 



Manti-La Sal National Forest Flat Canyon Coal Lease Tract 
Record of Decision 

MitigationIRehabilitation 

The information developed from the baseline inventories will establish the range of 
"normal" conditions. As appropriate this information will be supplemented by research 
findings or off-site information, Changes identified through monitoring which exceed 
this "normal" range will require remedial/restorative actions by the mining company. 

Surface Water 

Enrichment of Electric Lake/change in trophic state from mine water discharge 
Installation and operation of aerators at one or more locations. Aeration is generally 
effective in offsetting eutrophication effects. 

Thinning of ice on Electric Lake around mine discharge point - Installation of warning 
signs. The effectiveness ofwaming signs for this situation is unknown. 

Vegetation 

Loss of streamside riparian vegetation due to stream channel adjustments - See the 
Aquatic Wildlife section. 

Aquatic Wildlife 

Subsidence-caused pooling and subsequent breaching, lateral migration of stream 
channel, stream channel entrenchment, and sediment accumulation - These and 
associated secondary effects like loss of streamside vegetation and aquatic habitat 
features are usually mitigated with an integrated package of treatments. Put another way, 
individual areas may be temporarily stabilized, but long-term restoration will be more 
effective if combined with other treatments in a stream reach. Treatments, in varying 
combinations, may include the following: 

•	 Construction and vegetation of realigned stream channel segments; 
•	 Construction of one or more sediment basins at the breached Boulger 

Reservoir site; 
•	 Temporary breaching of subsidence-caused pools; 
•	 Construction of in-channel grade controls; 
•	 Structures to recreate specific habitat features, such as wetted secondary 

channels or pool with effective flow-through velocities; 
•	 Riparian plantings to stabilize stream banks; or 
•	 Placement ofriprap or brush-layered riprap, or fascine construction to 

stabilize stream banks. 

Designs and measures will be based on available information and technical reports. 

Attachment 2. Page 2 
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Recreation 

Bouiger Reservoir Darn - Reconstruct the dam to current State standards after 
determining that subsidence is complete. Dredge the reservoir to increase the life and 
enhance fishing quality. Water-right adjustment(s) associated with draining, filling, pool 
enlargement will be at the expense of the lessee/operator. Repair/replace the fish ladder 
structure, sidewalks, foot bridge, and vault toilet as needed to return them to 
serviceability. 

Loss ofBoulger Reservoir recreation use - Replacement/enhancement ofrecreational 
fishing opportunities. Measures considered could include the following, depending on 
available opportunities: 

•	 Obtain lands or public easements (in the name of the United States) along existing 
reservoirs within the vicinity of the project area to provide continued flat water 
fishery opportunities to National Forest users. 

•	 Purchasing water rights in adjacent reservoirs to establish a conservation pool to 
ensute that water is not drawn down beyond a threshold needed to ensure over
winter survival of trout. 

Flat Canyon. Campground - Improvement/enhancement of camping -opportunities, 
measures considered could include: 

•	 Improvement of dispersed recreation sites in Boulger and adjacent tributary 
canyons, including roads. 

•	 Gravel parking pads and access roads. 

•	 Purchase/placement of fire rings and tables. 

•	 Post and pole fencing of closed dispersed recreation areas, as necessary. 

•	 Purchase/placement of 3-4 vault toilets. 

Attachment 2, Page 3 
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ATTACHMENT 3 
Table 2.1, Comparison of Alternatives, Direct Physical Changes Due to Mining (CorrectedlExpanded) 

Plt\'StCAL 
0,0 - At'mbAtrvES 

.~GE Alternative A Alternatives, B andB' Alternative C Selected Alternative 

.. 000 

Same as Alternatives Band B', except only one 
seam of full-extraction mining under perennial 
streams, SR-264, Flat Canyon Campground. and 
Boulger ReservoirlDam. 
Two overlapping seams of full-extraction mining 
in remaining areas. 
(no restriction under Cunningham Drainage) 

Approximately 28 million tons recoverable. 
Extend mine life up to 7 years. 

Same as Alternatives S and S' 

MINlNG h'" 00 000 ">,,,'00 

General No mining of Federal or non-
Federal coal in project area. 

Two overlapping seams of full-extraction mining 
(longwall and room-and-pillar) in majority ofproject 
area. 
One seam full-extraction mining in other areas 
where both seams not mineable. 
Full-support mining in peripheral areas of both 
seams needed to access and develop full-extraction 
areas. 

36 million tons recoverable. 
Extend mine life 9 to 12 years .. 

Same as Alternatives Band B', except no full-
extraction mining under perennial streams, SR
264, Flat Canyon Campground, and BOlliger 
ReservoirlDam. 
Only full-support room-and-pillar mining in 
protected areas. 
(no restriction under Cunningham Drainage) 

18 to 20 million tons recoverable. 
Extend mine life by 5 to 7 years. 
The potential of receiving bids on the tract is 
reduced. 

Mine Discharge No change. Possibility of changing the mine water discharge Same as Alternatives Band B' 

Water 

Discharge recently increased 
from less than 01,000gpm to 
15,000 gpm. 

location from Eccles Creek to Electric Lake. 

Discharge could increase an additional 7,000 gpm 
over the 15,000 gpm for Alternative A for a total of 
22,000 gpm. 

Same as Alternatives Band B' Same as Alternatives Band B' 

Same as Alternative Band B' 

Same as Alternatives Sand S' 

Vent Shafts No effect Two air vent shafts with temporary access roads. 
Temporary disturbance of 2.9 acres (2.0 acres for 
pads and 0.92 acres for access roads). Possibility of 
pumping mine water discharge from Swens CanYon 
Shaft to Electric Lake requiring new buried pipeline 
from shaft alona Swens Canyon Road and SR·264. 

Same as Alternative Band B' 

Exploration Holes No effect About 10 additional boreholes with temporary 
surface disturbance of9.2 acres (4.6 acres for pads 
and 4.6 acres for access roads) 

Same as Alternatives Band B' 

Attachment3, Table 2.1 
Page I 



Manti-La Sal National Forest Flat Canyon Coal Lease Tract 
Record of Decision 

ATTAcllMENT 3 
Table 2.1, Comparison ofAlternatives, Direct Physical Changes Due to Mining (CorrectedlExpanded) 

No effect Longwall subsidence of 2 to 13 ft, generally with 
flexure ofground surface producing localized slope 
changes ofup to 3% and tension fractures in zones of 
high differential subsidence expected to be less than 
1% of the mined area. 

Same as Alternatives Band B' in areas where 
longwall extraction is allowed and no impact in 
areas with full-support mining. Area of 
differential subsidence would be increased as 
compared to Alternatives Band B' because full
extraction mining would be split into three blocks 
separated by subsidence protection zones. 

Same as Alternatives B and B' in areas outside of 
limited-subsidence areas. In limited-subsidence 
areas, subsidence would be less than 7 feet with 
slope change of less than I% and tension zones of 
high differential subsidence expected to be less 
than I% of mined area. None of the high 
differential subsidence areas would be under 
perennial stream channels. Differential subsidence 
areas under perennial stream channels would be 
moderate to low. . 

Full-support mains Same as Alternatives Band B' 
since mains under Upper 
Huntington Creek could still be 
driven to access coal reserves in 
existing permit area. 

Full-support mains would be driven across/under I Same as Alternatives Band S'. 
Upper Huntington Creek to access the Flat Canyon 
Tract project area then south under the west slope of 
Upper Huntington Canyon to set up longwall panels. 

i 

Full-support mains are designed to be stable and \ Same as Alternatives Band B'. 
prevent caving and subsidence. Geotechnical 
design/models show safety factors in excess of 1.74 
(1.0 considered stable). Empirical data from existing 
mines shows mains to be stable for at least 70 years 
and predictions indicate that they would be stable 
over 200 years. 

Same as Alternatives Band B'. 

Same as Alternatives Band B', 

Same as Alternatives Band B'. In unlikely event that pillars fail, they would fail' 
over hundreds to thousands of years. Maximum 
subsidence, ifpillars fail over large area, would be 
4.7 ft. considering two seams of stacked mains. 

Same as Alternatives Band B'. Same as Alternatives Band S'. 

Attachment3, Table 2.1 
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ATTACHMENT 3 
Table 2.1, Comparison of Alternatives, Direct Physical Changes Due to Mining (Corrected/Expanded) 

-". ',.'; I:: ;: ,•.;ALTElNAtOOS ; ;,,~;\>i.'>': ;.'::,.'UC<PHYSICAL "'>:" .,CHANCE Selected A1t;th:~~<:;T..Alternatives Band B' Alternative C ,. ".' Alt~j.rtat1ve A 
No accelerated slope instability expected. Subsidence in existing permit Same as Alternatives Sand R'.Natural Slopes Same as Alternatives Sand S'. 

area has not caused slope 
instability or movement of 
naturally unstable areas. 

..... ;,;.:.:,.<> ;i'. '; •. X,·SEISMICITY 
Same as Alternatives Sand S' but the length ofLongwall mining induced seismicity expected with Same as Alternatives S and B', but length of time 

events generated from mining in 
No mining-induced seismic General 

time that mining could continue and the associated that mining cou Id continue and the associated 
project area. Seismic events 

increased potential at depths helow 1500 ft. 
Maximum Credible Event (MCE) of Richter 3.45. seismic events could occur is shortened to 5-7 seismic events could occur is shortened to up to 7 

from mining in adjacent area years. 
would continue. Maximum 

years.Frequency ofevents over extended mine life 
expected to be about one event with magnitude
 

Credible Event (MCE) of
 greater than 2 every 5 days,
 
Richter 3.45 at a rate of one
 
event with magnitude greater
 Human response to ground vibrations from
 
than 2 every 5 days.
 seismicity is expected to result in events being 

distinctly felt by campers, forest visitors and cabin 
dwellers about once every 5 days within 3,500 ft. of 
longwall mining areas. 

Same as Alternatives Band B'.Same as Alternatives Band B'No effect. Vibration levels are too low for potential 
impact to slope stability. Confirmed by no evidence 
of'sloee failure due to nast minin!!.at Skvline Mine . 

Same as Alternatives Band B'Natural Slopes 

; .' 

Attachment 3, Table 2.1 
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ATT ACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by ResourcelIssue (CorrectedlExpanded) 

RESOURCE! 
-

ALTERNATIVES' 
ISSUE 

FACtt.rrrts 

A 'B~ I'" C Selected Alfe",.iiye 
-

BoulgerDam 
and Reservoir 
(Subsidence Pt. 
6) 

Subsidence 
damage 

No effect Subsidence of up to 13 feet with 
high to very high differential 
subsidence. Dam could fail with 
downstream effects and potential 
hazard. 

Subsidence of up to 13 feet with 
high to very high differential 
subsidence. Dam would be 
intentionally breached to prevent 
downstream effects and hazard. 

No effect from subsidence. Same as Alternative B' except that 
subsidence limited to less than 7 feet 
with moderate to low differential 
subsidence. Dam would be 
intentially breached to prevent 
downstream effects and hazard. 

Seismicity 
damage 

No effect Based on the MCE, the dam would 
experience greater than 0.1g if the 
event occurs within 5,500 ft., and 
could fail with downstream effects 
and potential hazards. 

Same as Alternative B, except 
downstream effects and associated 
hazard would be eliminated by 
taking the dam out of service prior to 
mining. 

Same as Alternative B'. Same as Alternative B'. 

Lost use No effect Dam would be out of service for up 
to 12 years. Damage estimated at 
about $390,000. 

Dam would be taken out of service 
for up to 12 years, then repaired and 
improved by the lessee/operator at a 
cost of about $390,000. 

Same as Alternative B', except the 
dam could be out ofservice for 5 to 
7 years. 

Same as Alternative B' except dam 
could be out of service for up to 7 
years. 

,,I 

Attachment 3, Table 2.2 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCE/ 
ISSUE 

Highway SR 264 
(Subsidence Pts. 
Sand 6) 

A B 

ALTERNATIVES 

B' C Selected Altc!matrve 

Subsidence 
damage 

No effect Longwal1 mining subsidence of 2 to 
13 ft., with the possibility of minor 
cracking of surface in some isolated 
areas. Two major culverts could be 
damaged. Damage estimated at 
$52,000. 

Subsidence and damage to the road 
are the same as Alternative B. SCLS 
#13 would require monitoring and 
repair by lessee/operator. Total cost 
estimated at $52,000. Repairs could 
include filling cracks and grading in 
some areas with resurfacing of road 
and replacement ofculverts, but 
without long-term effects. 

No effect. No longwall mining 
within the subsidence angle-of-draw. 
Projected full support pillars would 
not cause subsidence. No cracks 
expected. 

Same as Alternative B' except that 
subsidence would be less than 7 feet 
and the potential for cracks and 
needed repairs would be reduced. 

Safety hazard No effect Safety hazard exists without close 
monitoring and immediate repairs. 

Safety hazard effectively avoided by 
monitoring and immediate repairs. 

No effect Same as Alternative B'. 

Seismicity 
damage 

No effect No effects from mining-induced 
seismicity. 

No effects from mining-induced 
seismicity. 

No effects from mining-induced 
seismicity. 

No effects from mining-induced 
seismicity. 

Unpaved Roads 
(FS and pvt.) 

Subsidence 
damage 

No effect Smal1 cracks 2 inches or less 
expected in tensile zones. Larger 
cracks are possible but not likely. 

Subsidence and damage same as 
Alternative B. 

Same as Alternative B. Same as Alternative B. 

Attachment 3, Table 2.2 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCE/ ALTERNATIVES 
ISSUE 

A 'Ir' 'Ii·"" I C Selected Alte'rnative 
Safety hazard No effect Minor safety risk to motorists. Monitoring required. Some repair I Same as Alternative B'. Same as Alternative B'. 

work required in tensile zones to fill 
cracks and maintain slopes and 
drainage with temporary safety 
measures required. Cost of repair 
estimated at less than SIO,OOO. 

Seismicity No effect No effect from seismicity. No effect from seismicity. I No effect from seismicity. No effect from seismicity. 

damage 

Flat Canyon 
Campground 
(Subsidence Pts. 
5,6, and 8) 

Subsidence 
damage 

No effect Longwall mining subsidence of 2 to 
13 ft. with very low to moderate 
differential subsidence. Minor 
cracking of surface expected in some 
areas. Water tank, water pipelines, 
tables, toilets, septic tank/drain field, 

Same as Alternative B except that 
SCLS #13 would require monitoring 
and repair by the lessee/operator. 
Repair costs are estimated at 
SI50,OOO. 

No effect. Protected with no 
subsidence of the structures allowed. 
No possibility of cracks or 
subsidence damage to facilities 
provided pillar dimensions are 
adequate. 

Same as Alternative B' except 
subsidence would be less than 7 feet. 
Potential damage reduced. 

spring collection system, 'and 
retaining wall could be damaged. 
Minor cracking of'roads could occur. 
Damage costs are estimated at 
$ 150,000 by the Forest Service. 

Attachment 3, Table 2.2 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCEf ~I,>TEI,U'oIAIIY)J;S , 

ISSUE 
A ,'8";"" ""y;, 

" ",' , ,\,' """",i Bt' C Selected Alternative 
Seismicity 
damage 

No effect Longwalt mining induced seismicity 
has the potential to vibrate structures 
once every 5 days at a Peak Particle 
Velocity (PPV) of over I infsec 
within a range of 3,500 ft. from 
mining areas. Some minor cosmetic 
damage may result with a very low 
possibility of structural damage to 
buildings for infrequent larger 
events. No damage to the water 
system is expected. 

Some effects to recreation use at this 
facility are expected. See 
Recreation. 

" 
Same as Alternative B, except that 
lessee/operator would be required to 
monitor and repair damage. 

Some effects to recreation use at this 
faci lity are expected. See 
Recreation. 

Same as Alternative B'. 

Some effects to recreation use at this 
facility are expected. See 

Recreation. 

Same as Alternative B·. 

Some effects to recreation use at this 
facility are expected. See 
Recreation. 

Flat Canyon 
Cabins 
(Subsidence PI. 
5) 

Subsidence 
damage 

No effect 

i 

Longwall mining subsidence of 2 to 
4 ft., with very low to low 
differential subsidence. Potential for 
tensile strain and induced slope 
changes with the possibility of 
cracks. Lost use of facilities during 
active subsidence. Cost of repairs 
could reach $360,000. 

Same as Alternative B. Cabins, land 
surface, and are in private 
ownership. It is assumed that 
monitoring and repairs would be 
agreed upon by coal operator and 
owners as required under state law. 

Most cabins protected due to no 
longwall mining allowed for 
protection of perennial drainage. 
Two cabins north of canyon may be 
subject to tensile strains at edge of 
stacked pillars with some mitigation 
required. Repair requirements are 
same as Alternatives B'. 

Same as Alternative B'. 

Attachment 3, Table 2,2 
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,; ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by ResourcelIssue (Corrected/Expanded) 

RESOURCE! ALTERN~TIVES 

ISSUE 
A a B' C Selected Alternative 

Seismicity No effect Longwall mining induced seismicity Same as Alternative B. Same as Alternatives Band B'. Same as Alternative B and B'. 
damage has the potential to vibrate structures 

once every 5 days. Some minor 
cosmetic damage may result with a 
very low possibility of structural 
damage to buildings for infrequent 
larger events. No damage to the 
water systems is expected. 

Swens Canyon 
Cabins 
(Subsidence Pt. 
3) 

Subsidence 
Damage 

Seismicity 
damage 

No effect 

No effect 

Longwall mining subsidence of 4 to 
10 ft. with very low to high 
differential subsidence. Pillars at 
edge of longwal! area could result in 
higher tensile strains with the 
possibility of damage and lost use 
during active subsidence. Estimated 
repair cost included with Flat 
Canyon cabins above. 

Same as discussion for Flat Canyon 
cabins, 

Same as Alternative B. Cabins, land 
surface, and coal estates are in 
private ownership. It is assumed that 
m'oniioring ~nd repairs wo~ld be 
agreed upon by coal operator and 
owners as required under state law. 

Same as discussion for Flat Canyon 
cabins. 

Similar to Alternative B, but could 
be located above pillars giving rise 
to greater tensile zone and greater 
potential for damage, 

Same as Alternatives Band B', 

Similar to Alternative B', but 
potential for damage reduced by 
limiting subsidence to less than 7 
feel. 

Same as Alternatives B and B', 

Attachment 3, Table 2.2 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCEI A,LTERN';''l'IVES 
ISSUE A B B' C Selected Alternative 
Hunt Dam and 
Reservoir 

Subsidence 
damage 

Seismicity 
damage 

No effect 

No effect. Nearest mining is more 
than 5.500 ft. away. 

No effect from subsidence. Closest 
mining and subsidence would be 
over 1,000 ft. distance. 

Mining-induced seismicity could 
damage the dam. If the MCE of 
magnitude 3.45 occurs within 5,500 
ft. the dam would experience greater 
than 0.1g. It could potentially be 
taken out of service during active 
mining within 5,500 ft. resulting in a 
loss of use. If damaged, repairs 
would be required. Cost could reach 
$390,000. It is assumed that an 
agreement would be reached 
between the lessee/operator and 
private landowner to prevent 
downstream effects and make 
repairs. 

Same as Alternative B. 

Same as Alternative B. 

Same as Alternatives B. 

Same as Alternatives B. 

Same as Alternatives B. 

Same as Alternatives B. 

Attachment 3, Table 2.2 
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ATT ACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resourcellssue (Corrected/Expanded) 

RESOURCEI ALTERNATIVES 
ISSUE 

A B B'. C Selected Alternative 
. , 

Same as Alternatives B and B' 
except that mine water discharge 

SURFACE 
WATER " .... 

Prolonged and Discharge increased from less than If Electric Lake UPDES Permit Same as Alternative B. Same as Alternatives Band B' 
except that mine water discharge Increased mine 1,000 gpm to 10,000.15,000 gprn obtained, discharge to Eccles Creek 

water discharge after August 200 I. Cou Id stop in would continue at approx, 10,000 could occur for a shorter time could occur for a shorter time 
to Eccles Creek 2003 if mine closes. gpm. No change from Alternative (extended mine life of 5 to 7 years). (extended mine tife of up to 7 years). 
and Scofield A, except discharge prolonged 9-12 
Reservoir years. , . 

Chemical quality generally 
consistent with beneficial use 
standards, occasional exceedance 
of phenol, total phosphorous, and 
TOS. 

If Electric Lake UPDES Permit 

Same as Alternative B. 

. 

Same as Alternative B', hut for a 
shorter time (5-7 years). 

.

Same as Alternative B', but for a 
shorter time (up to 7 years). 

.. _-,.-.~ 

Denied, mine water discharge and 
flow to Eccles Creek cou Id increase 
by 7,000 gpm to a maximum of 
22,000 gpm and last an additional 9
12 years. 

Chemical quality remain generally 
the same and could improve. 
Phosphorous loading to Scofield 
Reservoir possible but not likely due 
to recent decreased phosphorous 
levels ofdischarge waters and 
improved management. 

Attachment 3, Table 2.2 
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AtTACHri'lENT 3 
Table 2.2, Comparison of Alternatives, Effects hy Resource/Issue (Corrected/Expanded) 

RESOURCEI ALTERNATIVES 
ISSUE A B B' C Selected Alternative 

Significant erosion of Mud Creek If Electric Lake UPDES Permit Same as Alternative B. Same as Alternative B', but for a 
shorter time (5-7 years). 

Same as Alternative B', but for a 
shorter time (up to 7 years). channel and resulting sediment obtained. stream morphology effects 

increases to Scofield Reservoir. to Eccles and Mud Creeks same as 
Piping of some discharge directly Alternative A. 
to Scofield Reservoir could reduce If Electric Lake UPDES Permit Same as Alternative B. Same as Alternative B', but for a Same as Alternative B', but for a 
effects. Denied. erosion of Mud Creek and 

sediment transport to Scofield 
Reservoir wou ld increase relative to 
Alternative A. Piping of some 
discharge directly to Scofield 
Reservoir could reduce effects. 

shorter time (5-7 years). shorter time (up to 7 years). 

A new mine 
water discharge 
point In Electric 

Flow 

Current discharge to Eccles Creek 

Flow 

If Electric Lake UPDES Permit 

Flow 

Same as Alternative B. 

Flow 

Same as Alternative B', except that 
discharge would occur for a shorter 
time (5-7 years) .. 

Flow 

Same as Alternative B', except that 
discharge would occur for a shorter 
time (up to 7 years) .. 

Lake. Changing 
some or all of the 

is 10,000 to 15,000 gprn, issued. 12,000 mine water 
discharged to Electric Lake for 9-12 

mine water Current ground water discharge years. Increase of 19,350 ac-ft 
discharge from from James Canyon wells to annual increase representing 33% of 
Eccles Creek to Electric Lake is 2,000-4,000 gpm. Electric Lake capacity. 
Electric Lake, Expected to stabilize at 5,000 If Electric Lake UPDES denied, no 
Decrease flow in 
PrIce River 
Watershed and 
Increase flow In 
Huntington 
Canyon 
Watershed. 

gpm, Expected to continue to 
2003. 

change to Electric Lake but flow to 
Eccles Creek increased by 7,000
12,000 gpm for 9-12 years for a total 
of 22,000 gpm. Increase of 12,000 
gpm is 19,350 ac-ft annually, 
representing 26% of Scofield 
Reservoir capacity. 
Under either scenario, discharge to 
Eccles Creek would remain above 
pre-August 200 I flows. 

Attachment 3. Table 2.2 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by ResourcelIssue (CorrectedfExpanded) 

RESOURCEI ~LTERNATIVF;S 
ISSUE 

A B B' , C Selected Alternativ:e 

Change water 
quality In 
receIving 
streams. 

Quality 

Negligible change to Electric Lake 
since ground water discharged is 
very good qual ity. 

Quality 

Possible, but unlikely, increase in 
phosphorous in Electric Lake. 
Possible, but unlikely, accelerated 
eutrophication. Water temperature 
increase at discharge outlet. 

Quality 

Same as Alternative B, but some 
mitigations potentially required if 
eutrophication occurs. 

Quality 

Same as Alternative B', but for a 
shorter time (5-7 years). 

Quality 

Same as Alternative B', but for a 
shorter time (up to 7 years). 

Subsidence of No effect No loss of water expected due to Same as Alternative B, except that No effect because subsidence wou Id Same as Alternative B'. 

perennial deep overburden and sealing SCLS # 17 would require be prevented except for the 

streams and characteristics of clay in shales. If it replacement of all waters identified Cunningham Drainage. No loss of 

Boulger Res. should occur. state appropriated for protection including water expected due to deep 

could Intercept waters wouJd be replaced by the unappropriated water needed for overburden and sealing 

water and divert lessee/operator's expense. ecosystems. characteristics of clay in shales. In 

It underground. the event that loss occurs due to 
mining, SCLS # 17 would require 
replacement of all waters identified 
for protection including 
unappropriated water needed for 
ecosystems. 

. .' 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCEJ MIrt~AI~Yts 
ISSUE 

A '8: , g. ;:;\ 

C Selected Alternative 

GROtJNb 
wAtER ,; :",; 

:; 

,.. '.;. . ;\ 

Subsidence could No effect Spring locations could shift, though Same as Alternative B except that Same as Alternative B', except that Same as Alternative B', except less 
change now ef unlikely, and no loss of water SCLS #17 would require fewer springs would be subjected to subsidence and potential for springs 
springs/seeps, expected due to sealing replacement of all waters identified subsidence. to shift. 
affecting now of characteristics of clay in shales. for protection including 
springs and Lessee/operator required to replace unappropriated water needed for 
receiving state appropriated water if affected. ecosystems. 
streams. Also 
water rights. No loss of water related to water 

rights anticipated. 
Same as Alternative B. Same as Alternatives Band B'. Same as Alternatives Band B'. 

Interception of No effect Deep aquifers associated with Same as Alternative B. Same as Alternatives Band B'. Same as Alternatives B and B'. 

mine water and channel sands are discontinuous. 
discharge to Ground water and mine water tested 
Eccles Creek at 4,000 to over 10,000 years old and 
diverts water transmissivity of rock layers (vertical 
from Huntington and horizontal) is extremely slow, so 
Canyon drainage any effect would not be quantifiable 
to Price River or perceptible. Ground/mine water 
drainage too deep to be issuing to Huntington 
(Transmountaln Creek Watershed. Negligible effect. 
Diversion) 

: .' 
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i ATT ACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCE/ 
ISSUE 

Water Quality 
EffedS from 
EquIpment Left 
Underground 

No effect 

A 

-c, 

I:",;',",";, "",R .s.'. 
" , 

Local ground water quality could be 
degraded by oils and other fluids 
(battery acid, transmission oil, diesel 
fuel, lubricants, etc.) if leaked 
underground and slow 
corrosion/oxidation of metals left 
underground. See mine water 
discharge in Surface Water Section. 
Connection with surface waters is 
very slow and unlikely, therefore 
effects are expected to benegligible. 

ALTE1Q("\tryts 

",:' ' ; "Dr,'::'" 
Same as Alternative B, but SCLS 
#19 would require removal of 
equipment unless specifically 
approved. 

Less potential for contamination 
because equipment and materials left 
underground would be limited to 
inert materials, corrosion/oxidation 
resistant metals, and non-polluting 
fluids. 

C 
Same as Alternative B' , 

Selected Altern!ltiv,~ 

Same as Alternative B'. 

: 
:; 

VEGETATION 

Disturbance 
from Surface 
Facilities 

No effect 

.. 
Temporary (3-5 yrs.) removal of 2,9 
acres of vegetation for vent shafts 
and 9.2 acres for exploration drill 
holes. Long-term (12-15 years) loss 
of vegetation affected for vent shafts 
of less than 1 acre. 

Same as Alternative B, 

-', 

Same as Alternatives B and B', 
except long-term loss of vegetation 
at vent shafts reduced to 5-7 years. 

Same as Alternatives B and B', 
except long-term loss of vegetation 
at.vent shafts reduced to up to 7 
years. 

Subsidence 
disturbance. 

No effect Changes in stream morphology in 
Swens Canyon, Little Swens 
Canyon, Boulger Canyon, and Flat 
Canyon could result in loss of 
streambank riparian vegetation from 
scouring. Increase in pond areas 
could increase riparian over the 
long-term after all subsidence is 
complete (increased land/water 
contact area). 

Same effects as Alternative B but 
SCLS #3 and #7 require vegetation 
baseline information and monitoring 
necessary to quantify changes, 

No effect Similar to B' except that the potential 
for vegetation loss is reduced by 
limiting subsidence to less than 7 
feet. Intensive monitoring would 
occur and lessee/operator required to 
mitigate effects by completing 
stream channel rehabilitation and 
stabilization measures and planting 
riparian vegetation. 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCEI 
ISSUE 

No effect 

A : .~.;:. 
,c
..:... : 

Spring locations could shift causing 
associated localized riparian 
vegetation to shift. Temporary loss 
during adjustment. 

ALTERN~'fIVES 

B' 
Same as Alternative B, except SCLS 
#3 and #7 would require vegetation 
baseline information and monitoring 
necessary to quantify changes. 

C 
Same as Alternative B', but fewer 
springs subjected to subsidence. 

Selected.Atternllfuot. 
Same as Alternative B' but potential 
for effects reduced by limiting 
subsidence to less than 7 feet. 

Increased 
discharge to 
Ecttes Creek If 
Electric Lake 
UPDES Permit 
not Issued. 

Threatened, 
Endangered, and 
Sensitive Species 

No Effect 

No effect 

Increase of discharge to Eccles 
Creek from 10,000 -15,000 gpm to 
22,000 gpm. Could increase 
headcutting in Eccles and Mud 
Creeks. This could cause loss of 
riparian vegetation for many years, 
until channels stabilize and 
vegetation recovers. Could be 
reduced by piping some discharge 
directlv to Scofield Reservoir. 
No effect 

Same as Alternative B. 

No effect 

Same as Alternatives Band B', but 
for less time (5-7 years). 

No effect 

Same as Alternatives Band B', but 
for less time (up to 7 years). 

No effect 

WILfiLIF'E 

Terrestrie! 
Disturbance 
from Surface 
Facilities 

No effect 

.E·.·.· ':'. .'":'.: 

Short-term loss ofhabitat for 
exploratory drilling and 
construction/drilling of vent shafts 
due to avoidance. Sensitive bird 
species (individuals) could be 
affected during nesting season, 
causing abandonment. 

Same as Alternative B, except SeLS 
# 14 reduces effects to sensitive 
species and species of high interest 
by imposing appropriate timing 
restrictions on construction and 
drilling operations. Does not affect 
operation of vent holes, once 
constructed. 

Same as Alternative B'. Same as Alternative B'. 

.:.:.::' 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resourcellssue (Corrected/Expanded) 

RESOURCE! ALTERNA'fIVES 
ISSUE 

A a at C Selected Alt~l:'Q!ltive 

Subsldence/Sels 
mlclty 

No effect No effect No effect No effect No effect 

Atluatic 
Disturbance 
from Surface 
Facilities 

No effect Crossing Boulger Canyon and 
Swens Canyon could add minor 
amounts of sediment to creeks. Use 
of bridges or bottomless arches 
would reduce streambed disturbance, 
therefore negligible effect to habitat. 

Same as Alternative B. Same as Alternatives Band B'. Same as Alternatives Band B'. 

Attachment 3, Table 2.2 
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ATTACHN1ENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCE/ ALTERNATIVES 
ISSUE 

A B B' C Selected Alternative 

Subsidence 
caused changes 
in stream 
gradient/morpho 
logy/flow/quality 
could affect 
habitat. 

No effect 

No effect 

Stream morphology changes and 
sediment additions in streams could 
decrease habitat quality and 
productivity for aquatic species in 
perennial drainages with gradients of 
5% or less including the majority of 
Boulger Creek, (4.0 miles), lower 
portions of Swens (0.5 mile) and 
Little Swens (0.5 mile) Canyons, and 
in Flat Canyon (1.5 miles). 
Individuals affected but population 
viability not lost. Recovery could 
take 10-30 yearsafter subsidence. 
No flow changes expected (see 
Surface and Ground Water). 

Macroinvertebrate indices could fall 
below Forest Plan Standards for 10
30 years. 

Same effects as Alternative B, but 
SCLS #3 and #7 would require 
monitoring to quantify effects to 
habitat and aquatic species and 
potentially require measures to 
mitigate effects. Measures would 
only partially decrease effects. 

Macroinvertebrate indices could fall 
below Forest Plan Standards but 
probably for less time than 
Alternative B'due to mitigation 
measures. 

No effect except for Cunningham 
Drainage. Negligible effects 
because stream gradient is steeper 
than 5% (similar to Burnout 
Canyon). 

No effect 

Same as B' except that the 
magnitude of effects reduced by 
limiting subsidence to less than 7 
feet and slope change to less than 
1%. 

Macroinvertebrate indices could 
decrease but Forest Plan Standards 
likely maintained through intensive 
monitoring and stream rehabilitation 
measures 

Seismicity No effect No effect No effect 

.. 

No effect No effect 

Attachment 3, Table 2.2 
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,j ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (CorrectedlExpanded) 

RESOURCEt ALTER1ItAtIVES 
ISSUE A B B' C Selected Alternative 
Mine Water 
DIscharge 

Increased discharge to Eccles 
Creek and Scofield Reservoir from 
less than 1,000 gpm to 10,000 to 
15,000 gpm cou Id cause decrease 
in aquatic habitat anticipated. 
Piping of some discharge directly 
to Scofield Reservoir could reduce 
effects. 

Mine water discharge increased by 
9-12 years. 

Discharge to Eccles Creek cou Id 
increase to 22.000 gpm if Electric 
Lake UPDES Permit not approved. 
Changes to stream morphology and 
riparian vegetation in Eccles and 
Mud Creeks could cause habitat 
degradation for many years. Quality 
changes expected to be negligible. 
Effects could be reduced by piping 
some discharge directly to Scofield 
Reservoir. 

If discharge to Electric Lake 
approved, effects to Eccles Creek 
and Scofield Reservoir same as 
Alternative A. 

If discharge to Electric Lake is 
approved, degradation of water 
quality from mine water discharge 
could occur due to phosphorous and 
associated eutrophication, but not 
likely due to recent improved quality 
of discharge water and improved 
management. 

Same as Alternative B. 

Same as Alternative B. 

Same as Alternative B. 

Same as Alternative B, except that 
monitoring and mitigations could 
reduce effects.. 

; 

Same as Alternatives B. but mine 
water discharge would occur for a 
shorter time (5-7 years). 

Same as Alternative B, but for 
shorter time. 

Same as Alternative B. but for 
shorter time. 

Same as Alternative B', except that 
discharge would occur for shorter 
time (5-7 years). 

Same as Alternatives B, but mine 
water discharge would occur for a 
shorter time (up to 7 years). 

Same as Alternative B. but for 
shorter time. 

Same as Alternative B. but for 
shorter time. 

Same as Alternative B', except that 
discharge would occur for shorter 
time (up to 7 years). 
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A'tTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCEI ALTERNATIVES 
ISSUE 

A B. B' C Selected Alternative 
Threatened, No effect Negligible effects Negligible ~ffect~ Negligihle effects Negligible effects 
Endangered, and 
Sensitive Species 

RECREATION 

Disturbance No effect Single-season degradation of Same as Alternative B. Same as Alternatives B and B'. Same as Alternatives Band B'. 
from Surface recreation experience in Boulger 
Facilities Canyon and Swens Canyons during 

construction of vent shafts. 
One to two season degradation of Same as Alternative B. Same as Alternative Band B'. Same as Alternative Band B'. 
recreation experience for coal 
drilling in any specific area. 

Attachment 3, Table 2,2 
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ATTACHMENT 3 
Table 2.2, Comparison or Alternatives, Effects by Resourceflssue (Corrected/Expanded) 

RESOURCE/ ALtERNATIVES """ 
ISSUE A B B' C Selected AlternatiVe 
Subsidence 

Boulger Reservoir No effect Long-term (up to 12 years) 
loss/displacement of fishing 
opportunity (5,OOO RVDs/year and 
total of 60,000 RVDs) due to 
potential damage to dam. Failure of 
dam could cause a safety hazard to 
fishermen and sightseers in the 
stream channel downstream. 
Increased fishing pressure on Beaver 
Dams Reservoir, Gooseberry 
Reservoir, and Electric Lake. 

Same as Alternative B except the 
safety hazard would be avoided by 
requiring the dam to be breached 
prior to mining. 

No effect Same as Alternative B' except 
loss/displacement of recreation 
opportunities for less than 7 years. 
Improvement of adjacent facilities 
would partially offset loss of 
recreation opportunity and mitigate 
increased use. 

Flat Canyon No effect See the facilities section for Same as Alternative B, except safety No effect Same as Alternative B' except lost 

Campground description of damages. Loss of one 
season of use for each of the two 
seams for a total of two seasons of 
lost use (3,000 RVDs/season for a 
total of 6,000 RVDs). Potential 
safety hazard to people using the 
facilities. 

hazard would be avoided by 
closing campground during active 
subsidence. 

use for I season plus time for 
repairs. Increased use of adjacent 
facilities mitigated by required 
improvements. 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCEf ALTERNA1.'JVES 
ISSUE A B 

-r-

B' C Selected Alternative 
Seismicity 

Boulger Reservoir No effect Dam could be damaged by 
seismicity (see Facilities). Long-
term (up to 12 years) 
loss/displacement of fishing 
opportunity {5,OOO RVDs/year and 
total of 60,000 RVDs}. Potential 
safety hazard to fishermen and 
sightseers in channel downstream. 
Increased fishing pressure on Beaver 
Dams Reservoir, Gooseberry 
Reservoir, and Electric Lake. 

Same as Alternative B, except safety 
hazard avoided by requiring dam to 
be breached prior to mining. 

Same as Alternative S', except lost 
use reduced to 5-7 years.. 

Same as Alternative B'. except lost 
use up to 7 years. Required 
mitigations would offset lost use and 
mitigate increased use of other 
adjacent facilities. 

Flat Canyon No effect Some minor potential for damage Safety hazard avoided because No effect. Same as Alternative B', but 

Campground {see Facilities} that could cause a 
low safety hazard. 

campground closed due to 
subsidence concerns. Campground 
closed for two seasons (see 
subsidence above). 

campground closed for I season and 
time for repairs. Lost use mitigated 
by required measures. 

Dispersed 
recreation 

Events greater than magnitude 2 
could be perceived once every 5 
days within 3,500 ft. of existing 

Human response to ground 
vibrations from seismicity is 
expected to result in events being 

Same as Alternative S. Same as Alternative S' but length of 
time that events could occur and be 
felt is decreased to 5-7 years. 

Same as Alternative B' but length of 
time that events could occur and be 
felt is decreased to up to 7 years. 

permit area. distinctly felt by campers, forest 
visitors and cabin dwellers about 
once every 5 days within 3,500 ft. of 
longwall mining areas. Events could 
occur for 9·12 years. 

; .' 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

REsOURCE! ALTERNATIVES 
ISSUE 

A II B' C Selected Alternative 
VISUAL 

I QUALITY 
Disturbance from No effect Consistent with Visual Quality Same as Alternative B. Same as Alternatives Band B'. Same as Alternatives Band B'. 
Surface Facilities Objectives. 

Drilling operations for coal 
exploration and vent shafts would be 
visible along SR-264 for one season 
for each specific hole/vent. 

Vent shafts in Swens and Boulger 
Canyons would be visible over the 
long-term (12 years) from the 
immediate vicinity. Both screened 
from view from SR-264. Water 
vapor plumes would be visible from 
SR-264 and SR-31 on infrequent 
occasions. 

Same as Alternative B. Same as Alternative Band B' but for 
less time (5·7 years). 

Same as Alternative B and B' but for 
less time (up to 7 years). 

Drained Boulger Reservoir could be 
a visual detraction to visitors along 
SR-264 (12 years). 

Same as Alternative B. Same as Alternatives Band B' but 
for less time (5-7 years). 

Same as Alternatives B and B' but 
for less time (up to 7 years). 

/!RANSPORTA 
.~~jiON 

: 
. 

Extended Mine 
Life 

No effect Existing mine related traffic on SR
264 and SR-31 (total of about 56 
carsltrucks perday) would be 

Same as-Alternative B. Same as Alternatives Band B' 
except traffic use would be extended 
by 5-7 years. 

Same as Alternatives Band B' 
except traffic use would be extended 
by up to 7 years. 

extended for another 9-12 years. 

.._" -
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A,TTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCEJ ALTERNATIVES 
'ISSUE 

A "'B'
" 

B' C Selected Alternative 

Disturbance from 
Surface Facilities 

No effect Addition of drilling traffic for two-
three seasons (one season for 
individual vents/hole) on SR'264, 
SR·3I, private roads, 'and Forest 
Development Roads. ' 

Same as Alternative B, Same as Alternatives Band B', Same as Alternatives Band B'. 

Subsidence No effect Minor cracks could occur on SR·264 
that would need repairs. 

i 

Larger cracks are expected on Forest 
Development roads and private roads 
on ridge tops that could present 
short-term hazard. 

Private roads that cross Flat Canyon 
Creek could be flooded requiring 
work to raise running surface to 
above water levels. 

Same as Alternative B. SCLS #13 
would require monitoring and repair 
of cracks by lessee/operator to avoid 
hazards. 

Same as Alternative B. SCLS #13 
would require monitoring and repair 
of cracks by lessee/operator to avoid 
hazards. 

Same as Alternative B. 

No effect 

Same as Alternative B', except fewer 
roads would be subjected to 
subsidence. 

No effect. 

Same as Alternative B', except less 
subsidence and decreased potential 
for cracks. 

Same as Alternative B'. except fewer 
roads would be subjected to 
subsidence. 

Same as Alternative B, except less 
subsidence and reduced potential for 
effects. 

Seismicity No effect No effect. No effect. No effect. No effect. 
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AiTTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by ResourcelIssue (Corrected/Expanded) 

tu:sOURCEI ALTERNATIVES 
ISSUE 

A B B' C Selected Alternative 
'sOCJO~ 

ECONOMIC 
Lease Bonus Bid No Bonus Bid Bonus Bid Bonus Bid. Bonus bid but less than Alternatives 

Band B'. Potential for receiving 
bids is reduced. 

Bonus bid expected to be less than 
Alternative B' but more than C. 
Probabilitv of receivinz bid is high. 

Life of Mine, 
Employment. and 
Support Services 
lobs Extended 

No extension. Loss of 220 jobs in 
2003. This does not consider the 
potential for mining U-67939. 

Mine life including 220 jobs 
extended up to 12 years. 

Same as Alternative B. Mine life including 220 jobs 
extended 5 to 7 years, but potential 
for receiving bids reduced. 

Mine life including 220 jobs 
extended up to 7 years. 

Coal Production None 36 million tons Same as Alternative B. 18-20 million tons Anprox, 28 million tons. 

Value of Coal 
Recovered 

None $612 million Same as Alternative B. $306 - $340 million Approx. $476 million. 

Royalties None $49 million Same as Alternative B. $24 - $27 million Approx. $38 million. 

.CULTURAL 
AND HISTORIC 
RESOURCES 
Disturbance from 
Surface Facilities 

No effect. Site surveys required and sites would 
be avoided or recovered on Fed, 
lands. Sites on private lands subject 
to landowner discretion, 

Same as Alternative B. 

, , 

Same as Alternatives Band B'. Same as Alternatives B and B', 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by Resource/Issue (Corrected/Expanded) 

RESOURCE! ALTERNATIVES 
IsSUE 

A B B' C Selected Alternative 
Subsidence No effect. Site surveys required and sites on 

Federal lands would be protected, 
repaired or recovered. Disposition 
of sites on private lands subject to 
discretion oflandowner. 

Historic log structures not likely 
damaged. Rock foundations could 
be cracked. 

Historic roads and trails not likely 
affected. 

Lithic scatters not likely affected. 

Same as Alternative B. SCLS #1 
serves as a notice to lessee that 
surveys and protection required on 
FederaI lands. 

Same as Alternative B. Federal sites 
protected, repaired, or recovered. 

Same as Alternative B. 

Same as Alternative B. 

No effect. Structures located in 
subsidence protection zones. For 
other sites, Same as Alternative B'. 

Same As Alternative B'. 

Same as Alternative B'. 

Same as Alternative B. 

Same as Alternative B', except 
potential for damage reduced. 

Same As Alternative B', except 
potential for damage reduced. 

Same as Alternative B'. 

Same as Alternative B. 

Seismicity No effect. No effect. No effect. No effect. No effect. 

.:'PXL'EON'fOLO
blCAL . 
itf)SOURCES 

/. 

Mining No effect Some dinosaur footprints, bone 
fragments, and vegetation imprints 
with low scientific value destroyed 
in the underground coal seam during 
mining. 

Same as Alternative B. 
, . 

Same as Alternative B. Same as Alternative B. 

Disturbance from 
Surface Facilities 

No effect Surveys would be conducted and 
sites would be avoided or recovered. 

Same as Alternative B. Same as Alternative B. Same as Alternative B. 
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ATTACHMENT 3 
Table 2.2, Comparison of Alternatives, Effects by ResourcelIssue (Corrected/Expanded) 

:RF.SOt!RCEJ 
ISSUE " 

ALtERNAtIVES 

A B B' C Selected .Altemative 
Subsidence No effect No effect to buried dinosaur fossils. 

Pleistocene mammal fossils buried 
in glacial materials could be 
displaced by subsidence. Not likely 
that bones would be broken. 

Same as Alternative B. No effect to buried dinosaur fossils. 
Very low potential for displacement 
of Pleistocene mammal fossils 
because high occurrence potential 
areas lie within subsidence 
protection zones. 

Same as Alternative B. 

Seismicity No effect. No effect. No effect. No effect. No effect. 
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ATTACHMENT 4 
FEISIROD Mailing List 

Copies of the FEIS and ROD were sent directly to agencies, organizations, and 
individuals listed below. Copies are also available upon request 

Director, Planning and Review 
Advisory Council on Historic Preservation 
1100 Pennsylvania Ave., NW, Suite 809 
Washington, DC 20004 

Deputy Director 
USDA APHIS PPDIEAD 
4700 River Rd. Unit 149 
Riverdale, MD 20737-1238 

Policy and Planning Division 
Office of Civil Rights 
U.S. Department ofAgriculture 
Washington, DC 20250 

Natural Resources Conservation Service 
National Environmental Coordinator 
U.S. Department of Agriculture 
1400 Independence Ave., SW 
Washington, DC 20250 

USDA, National Agricultural Library 
Head, Acquisitions & Serials Branch 
1030I Baltimore Blvd. Rm. 002 
Beltsville, Maryland 20705 
3 copies 

Bureau of Land Management 
Utah State Office 
P.O. Box 45155 
Salt Lake City, 84145-0155 

National Marine Fisheries Service 
Habitat Conservationists Division 
Northwest Region 
7600 Sand Point Way NE 
BIN C15700, Building I 
Seattle, WA 98155-0070 

U.S. Army Engr. Northwestern Division 
220 N.W. 8th Avenue 
Portland, OR 97209-3589 

Director, Office of Environmental Compliance Region VIII Environmental Protection Agency 
U.S. Department ofEnergy EIS Review Coordinator 
1000 Independence Ave., SW I Denver Place, Suite 500 
Mail Code EH-22, Rm. 3G092 999 18th St. 
Washington, DC 20585 Denver, CO 80202 
3 copies 5 copies 

Environmental Officer 
U.S. Department ofHousing & Urban Development 
633 17th Street 
Denver, CO 80202 

Director, Office of Environmental Policy and 
Compliance 
U.S. Department ofInterior 
Main Interior Bldg., MS-2340 
1849 C Street, NW 
Washington, DC 20240 
9 copies 

Chief, Energy and Environment 
Interstate Commerce Commission 
Rm.3219 
Washington, DC 20423 

Intermountain Region 
National Park Service 
12795 Alameda Parkway 
Lakewood, CO 80225 
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Assistant Secretary for Policy 
Environmental Division (P-14), Rm. 9217 
400 7th Street, SW 
Washington, DC 20593 

Northwest Mountain Region 
Regional Administrator 
Federal Aviation Administration 
160I Lind Avenue, SW 
Renton, WA 98055-4056 

Western Region, Regional Administrator 
Federal Highway Administration 
201 Mission St., Suite 2100 
San Francisco, CA 94105 

Office of Transportation and Regulatory Affairs 
Federal Railroad Administration 
Environmental Division, P-14 
400 7th Street, SW 
Washington, DC 20590 

I 

Research and Special Program Administration 
Federal Railroad Administration 
400 7th Street, SW 
Washington, DC 20590 

Floyd McMullen 
Office of Surface Mining 
1999 Broadway, Suite 3320 
Denver, Colorado 80202 
2 copies 

Carl Winters 
Canyon Fuel Company, LLC 
HC 35, Box 380 
Helper, Utah 84526 

Laura Lindley 
Bjork, Lindley, Danielson & Baker, P.e. 
Attourneys at Law 
1600 Stout Street, Suite 1400 
Denver, Colorado 80202 

Mark Belles Brian Trapnell 

Carl Adams 
Utah Division of Water Quality 
P.O. Box 144870 
Salt Lake City, Utah 84118-4870 

Elmer Fellis -

ill (Jeft) McKenzie, PE 
The Church ofJesus Christ of Latter-day Saints 
Natural Resource Section 
Twelfth Floor East, Room 1229 
50 East North Temple Street 
Salt Lake City, Utah 84150-0001 

Ken Bench 

Butch Wilcox 
Mayor of Elmo 
P.O. Box 22 
Elmo, Utah 84521 

Ross Cox 

Eddie Cox 
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1.0 Introduction 

 

The Canyon Fuel Company, LLC (CFC) Skyline Mine is located in the northern portion of the 

Wasatch Plateau coal district approximately three miles southwest of the town of Scofield, Utah 

(Figure 1).  The mine, which was opened in December 1981, is an underground mine that 

produces bituminous coal from the lower Blackhawk Formation coal seams in the region.  

Mining operations at the Skyline Mine have been conducted in locations that are mostly east of 

Huntington Creek.  Canyon Fuel is acquiring a new coal lease in the Flat Canyon Tract, which is 

contiguous with the existing permit area and located west of Huntington Creek in upper 

Huntington Canyon. 

 

This document presents the findings of an investigation of groundwater and surface-water 

systems in the Flat Canyon Tract area.  The findings of this investigation are a framework for a 

determination of the potential for mining related impacts to the hydrologic regime.  Specifically, 

this document addresses the requirements of Utah Coal Mining Rule R645-301-728, which 

requires that a determination of the probable hydrologic consequences (PHC) of coal mining be 

completed before a coal mining permit is issued by the Utah Division of Oil, Gas and Mining. 
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2.0 Methods of Study 

 
Existing Reports and Hydrologic Data 

Existing hydrogeologic maps and reports were obtained and reviewed. These included previous 

hydrogeologic investigations of the Skyline Mine area (Mayo and Associates, 1996), reports of 

spring and seep surveys conducted on the Flat Canyon Tract and surrounding area (Mayo and 

Associates, 1997, 1998), the Flat Canyon Tract Final Environmental Impact Statement conducted 

by the United States Forest Service and Bureau of Land Management (USFS, 2002), and reports 

of Star Point Sandstone groundwater systems that were intercepted previously by the Skyline 

Mine (HCI, 2001). 

 

Baseline Data Collection 

Baseline hydrologic data for groundwaters and surface waters in the Flat Canyon area (Petersen 

Hydrologic (2000, 2006-2014)) were obtained using the following methods: 

 

Discharge Measurements 

Discharge measurements for springs were performed using a calibrated container and a 

stopwatch.  Generally, spring discharge measurements were performed by damming and 

diverting the spring discharge through a pipe.  Using an appropriately sized container, 

time-to-fill measurements were typically performed at least 3 times at each location.  An 

average time-to-fill value was used to calculate the reported discharge measurement.  At 

some spring locations with large discharge rates, spring discharge measurements were 

performed using a 90° v-notch weir, or using cross-sectional area – current velocity 
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techniques.  Discharge measurements at stream monitoring stations were performed using 

existing Parshall flumes, using a Marsh-McBirney model 2000 electromagnetic current-

velocity meter and wading rod, or using a stopwatch and calibrated container as 

appropriate.  Discharge measurements and calculations were performed using methods 

described by the United States Geological Survey and the U.S. Bureau of Reclamation.  

 

Discharge Temperature Measurements 

Temperature measurements were performed using a Taylor brand electronic digital 

thermometer.  Discharge temperature measurements at springs were performed as close 

to the spring discharge locations as possible.  Stream temperature measurements were 

performed, where possible, in a shaded, actively flowing portion of the stream. 

 

Specific Conductance Measurements 

Specific conductance measurements were performed using an Extech brand model 

EC400 conductivity meter with automatic temperature compensation.  The instrument 

was regularly calibrated using NIST traceable conductivity standard solutions. 

 

pH Measurements 

pH Measurements were performed using an Oakton model pH Testr 30 or an Oakton 

model Acorn 6 pH meter, both having automatic temperature compensation .  The 

instruments were regularly calibrated using NIST traceable pH standard solutions. 
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Dissolved Oxygen Measurements 

Dissolved oxygen measurements were performed using a YSI brand Model 55 dissolved 

oxygen meter.  The meter was routinely calibrated using atmospheric oxygen calibration 

methods. 

 

Water Quality Laboratory Measurements 

Water quality laboratory analyses were performed by SGS Laboratories of Huntington, 

Utah, and Chemtech-Ford Laboratory of Sandy, Utah.  Both of these laboratories are 

NELAC certified laboratories. 

 

 

Compilation of Data 

Solute, discharge, and isotopic data were obtained from Canyon Fuel Company, LLC and from 

the Utah Division of Oil, Gas and Mining on-line Utah Coal Mining Water Quality Database 

(UDOGM, 2014).  Information from spring and seep surveys and baseline monitoring activities 

were also obtained.  Hydrologic data for the Flat Canyon Tract from these sources were 

compiled into a single electronic database for analysis. 

 
Data Analysis 

Hydrologic data were analyzed using graphical and statistical methods.  Solute chemical 

compositions were analyzed using Stiff (1951) diagrams and Piper plots.  Groundwater mineral 

saturation indices were calculated using WATEQF (Plummer and others, 1976). 
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Isotopic Analysis 

Groundwater and surface water samples for isotopic analysis have been collected as part of this 

and previous investigations at the Skyline Mine.  Tritium analyses were performed using 

electrolytic enrichment and low level counting methods by the Tritium Laboratory, University of 

Miami, Florida and at the BYU Department of Geology Isotopic Laboratory of Provo, Utah.  

Radiocarbon analyses used for radiometric dating were performed by Geochron Laboratories of 

Cambridge, Massachusetts and the BYU isotopic laboratory.   

 

Groundwater mean residence times were determined using methods described by Pearson and 

Hanshaw (1970), Fontes (1980), and Mookes (1980). 

 

 

3.0 Presentation of Data 

 
Baseline hydrologic data were collected at the Flat Canyon Tract area by Mayo and Associates, 

LC beginning in 1997 and continuing through 2000.  Beginning in 2006 and continuing to the 

present time, routine baseline monitoring of streams and springs in the Flat Canyon area has been 

performed.  Monitoring at several of the baseline monitoring sites has been continuous as part of 

the Skyline Mine hydrologic monitoring activities.  Baseline monitoring site locations in the Flat 

Canyon Tract are shown on Figure 2.  Baseline monitoring site details are presented in Table 1.  

A complete listing of baseline hydrologic monitoring data from the Flat Canyon Tract is 

presented in Table 2.  Additional monitoring data for springs, streams, and wells in and around 

the Flat Canyon Tract are available in the Utah Division of Oil, Gas and Mining on-line Coal 

Mining Water Quality Database (UDOGM, 2014).  Average discharge and water quality 
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information for the baseline monitoring sites is presented in Table 3.  Plots of the Palmer 

Hydrologic Drought Index for Utah Regions 4 and 5 are presented in Figure 3.  A geologic map 

of the Flat Canyon and adjacent area is shown in Figure 4.  Discharge hydrographs for springs 

are presented in Figures 5.  Discharge hydrographs for streams are presented in Figure 6.  The 

solute compositions of groundwaters and surface waters in the Flat Canyon Tract are represented 

graphically as Stiff (1951) diagrams in Figure 7.  Stiff diagrams are a useful way to compare the 

solute compositions of groundwaters.  The shape of the Stiff diagram is a representation of 

chemical type, while the size of the Stiff diagram is a reflection of the total dissolved solids 

concentration of the water.  Tritium and radiocarbon concentrations and radiocarbon mean 

residence times of groundwaters and surface waters in the Flat Canyon Tract and adjacent areas 

are listed in Table 4. 

 

 

 

4.0 Climate 

Precipitation measured at the Skyline Mine surface facility between 1985 and 2014 has ranged 

from 17.2 inches to 29.4 inches per year (Canyon Fuel Company, 2014).  Monthly average 

temperatures at the mine site range from 8.0 to 74.4 ºF. 

 

Climatic conditions in the Flat Canyon Tract area varied substantially during the period of 

baseline monitoring (1997 – present).  This is illustrated in plots of the Palmer Hydrologic 

Drought Index (PHDI) for Utah Regions 4 and 5 (Figure 3).  The Flat Canyon Tract is situated 

near the border between Utah Region 4 (south central), and Utah Region 5 (northern mountains).  
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The PHDI is a monthly value generated by the National Climatic Data Center using a variety of 

hydrologic parameters that indicates wet and dry spells.  The PHDI is calculated from several 

hydrologic parameters including precipitation, temperature, evapotranspiration, soil water 

recharge, soil water loss, and runoff.  Consequently, it is a useful tool for evaluating the 

relationship between climate and groundwater and surface-water discharge data.  It is apparent in 

Figure 3 that the region experienced a prolonged period of moderate to extreme wetness 

beginning in 1997 that continued through November 1999.  It was during this period that the 

spring and seep surveys and the first two years of baseline hydrologic data were collected at the 

Flat Canyon Tract.  Beginning in December 1999, the region rapidly transitioned to a period of 

moderate to severe drought that continued to late 2004. Beginning in late 2004, the region 

transitioned to a period of wetness that peaked in mid-2005.  The period from 2006 through 2010 

was characterized by generally near-normal climatic conditions with brief alternating periods of 

wetness and dryness.  During 2011 the period experienced a period of severe wetness.  During 

2012, 2013, and early 2014 the region has experienced a period of continuous dryness. 

 

 

5.0 Geology 

 
Five Cretaceous- to Tertiary-age bedrock formations outcrop in the Flat Canyon Tract area 

(Figure 4).  These include, in descending order, the North Horn Formation, Price River 

Formation, Castlegate Sandstone, and the Blackhawk Formation.  The Star Point Sandstone and 

the Mancos Shale (which intertongues with the Star Point Sandstone) do not crop out in the Flat 

Canyon Tract area but are present in the subsurface beneath the area.  Each of these formations, 

and their ability to transmit groundwater, is described briefly below. 
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North Horn Formation 

The Upper Cretaceous-Tertiary age North Horn Formation is exposed on the highest ridge tops 

within and adjacent to the Flat Canyon Tract.  The formation consists primarily of shale with 

lesser amounts of interbedded sandstone, limestone, and conglomerate.  Low permeability 

bentonitic mudstones dominate in the lower third of the formation.  Isolated sandstone channels 

exist throughout the formation.  In the Wasatch Plateau, where the North Horn Formation often 

forms the cap rock along ridges and plateaus, springs commonly discharge from hillsides near 

the ridge tops because of the inability of groundwater to migrate downward through the shales of 

the North Horn Formation. 

 

Price River Formation 

The Price River Formation consists primarily of fluvial sandstones that are interbedded with 

shale and some conglomerate.  Consequently, in outcrop the formation commonly forms 

alternating ledge and slope exposures.  The lenticular, discontinuous nature of the fluvial 

sandstones, and the fact that the sandstones are encased in low permeability fine-grained 

material, prevents the transmission of water significant distances through the formation.  Where 

the formation is exposed at the surface, shallow groundwater systems can form in the soil zone 

or in shallow fractured bedrock horizons within the formation.  Regionally in the Wasatch 

Plateau coal mining district, groundwaters flowing through the Price River Formation commonly 

acquire TDS concentrations that are somewhat elevated relative to the TDS of groundwaters 

flowing through the underlying Castlegate Sandstone. 
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Castlegate Sandstone 

The Castlegate Sandstone is made up primarily of fine- to medium-grained fluvial sandstone.  

The formation was deposited in a braided stream environment, resulting in a series of lenticular, 

interpenetrating deposits.  Thin interbeds of siltstone and claystone are common.  The existence 

of mudstone drapes and the tightly cemented nature of the formation limit its ability to transmit 

groundwater.  In the Flat Canyon Tract area, the formation is exposed over a large area and thick 

soil and colluvial deposits are present in the shallow subsurface.  Consequently, springs in the 

Castlegate Sandstone are common in the Flat Canyon Tract area. 

 

Blackhawk Formation 

The Blackhawk Formation consists of lenticular, discontinuous beds of sandstone, claystone, 

mudstone, shale, and coal.  Because of the discontinuous nature of the rock strata, it is not 

possible to correlate individual rock layers over significant distances.  The claystones of the 

Blackhawk Formation contain high percentages of montmorillonite and other swelling clays 

(UDOGM, 2013).   Chempet Research Corporation (1989) found that claystone layers in the 

Blackhawk Formation contained up to 58% montmorillonite.  Vaughan Hansen Associates 

(1982) report that boreholes drilled into the Blackhawk Formation are very unstable and, when 

left open for a few days, slough badly. 

 

Sandstone paleochannels (sinusoidal fluvial sandstones encased in the surrounding low 

permeability, fine-grained rocks) are present throughout the formation.  Historically, sandstone 

channels encountered in the Skyline Mine sometimes contained water and other times were dry 

(Personal communication, Mark Bunnell, 2013). 
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Although regionally the Blackhawk Formation is known to have poor groundwater flow 

properties, many springs in the existing Skyline Mine permit area and many in the Flat Canyon 

Tract area occur in the Blackhawk Formation.  This is likely due primarily to the fact that in 

most locations in the existing Skyline Mine permit area, the Blackhawk Formation is the only 

bedrock formation present at the surface.  Because of the appreciable precipitation in the Skyline 

Mine area, the potential for groundwater recharge is substantial.  However, the interbedded low 

permeability shales and mudstones present in the Blackhawk Formation generally prevent deep 

downward migration of recharge water and thus the groundwater circulation depths of most 

groundwaters in the Blackhawk Formation are probably of shallow or intermediate depth (as 

evidenced by the marked seasonal variability in discharge rates in most Blackhawk Formation 

springs).  Within the Blackhawk Formation, springs commonly occur where sandstone 

paleochannels in the subsurface intersect the land surface.  The presence of faulting and 

fracturing enhances the secondary porosity of sandstone rocks in the fluvial channels which 

results in increased groundwater flow rates at some springs.   

 

Star Point Sandstone 

The Star Point Sandstone consists of massive, fine- to medium-grained sandstone that is 

moderately well consolidated.  Individual massive sandstone units are separated by partings of 

low-permeability siltstone or mudstone.  The Storrs Tongue of the Star Point Sandstone 

interfingers with the basal portion of the overlying Blackhawk Formation in the Skyline Mine 

area.  The Storrs Tongue of the Star Point Sandstone, which exists beneath the current Skyline 

Mine permit area pinches out to the west in the Flat Canyon Tract area.  The Panther Tongue of 
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the Star Point Sandstone underlies the Storrs Tongue in the existing permit area and the Flat 

Canyon Tract area.  The Panther Tongue is in most locations separated from the overlying Storrs 

Tongue by several tens of feet of relatively impermeable shaley deposits. 

 

Mayo and Associates (1999) report that groundwater inflows into the Skyline Mine from the Star 

Point Sandstone have radiocarbon ages in excess of 13,000 years.  This suggests that 

groundwater flow rates in the Star Point Sandstone are low.  This conclusion is supported by   

the low values of hydraulic conductivity reported for the Star Point Sandstone in the Wasatch 

Plateau.  Slug tests performed in minimally-fractured Star Point Sandstone at the GENWAL 

Resources Crandall Canyon Mine, located south of the Flat Canyon Tract area indicate a 

hydraulic conductivity of approximately 4.8 x 10-8 ft/s to 7.4 x 10-8 ft/s (Mayo and Associates, 

1997).  Bills (2000) found a hydraulic conductivity of 4.06 x 10-6 ft/sec for the Star Point 

Sandstone in the Straight Canyon area.  The higher hydraulic conductivity reported by Bills is 

likely the result of increased fracturing of the sandstone associated with the Straight Canyon 

Syncline.  Because of its low permeability, unfractured Star Point Sandstone bedrock is generally 

not an important water bearing or water transmitting unit in the region.  However, where the 

sandstone has been intensely fractured or faulted, the hydraulic conductivity of the formation and 

the water storage and water transmission potentials are greatly enhanced. 

 

In the Skyline Mine, significant inflows of old groundwater have occurred that are associated 

with fault and/or fracture systems that are sourced from the Star Point Sandstone. 
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Quaternary Alluvium 

Deposits of Quaternary alluvium are present in all of the major canyon bottoms in the Flat 

Canyon and adjacent area.  The Quaternary alluvial deposits in Flat Canyon are particularly well 

developed.  Where exposed in stream channels, the alluvium in the area has been observed to 

consist primarily of unconsolidated deposits cobbles, gravels, sands, and silts. 

 

Structure 

Bedrock strata in the Flat Canyon Area generally dip to the west at approximately 4 to 10 

degrees (Figure 4).  Numerous faults have been mapped in the current Skyline Mine permit area 

and the adjacent Flat Canyon Tract area (Figure 4).  The Flat Canyon Tract area and the Skyline 

Mine current permit area lie between two major north-south trending faults.  The Pleasant Valley 

Fault is located in the Mud Creek area to the east and segments of the Joes Valley Fault are 

present near Gooseberry Creek to the west.  The Pleasant Valley Fault system juxtaposes rocks 

of the Star Point Sandstone against the shale, mudstone, and sandstone rocks of the Blackhawk 

Formation.  The Gooseberry Creek Fault system juxtaposes rocks of the Star Point Sandstone 

against the predominantly shale bedrock of the North Horn Formation. 

 

Several north- to northeast-trending faults with displacements up to a few tens of feet have been 

mapped in the existing Skyline Mine permit area and in the Flat Canyon Tract area.  Significant 

groundwater inflows at the Skyline Mine have been associated with these structures. 
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6.0 Description of Groundwater Systems 

 
Groundwater in the Flat Canyon Tract naturally discharges as springs and seeps from alluvial 

deposits, Price River Formation, Castlegate Sandstone, and Blackhawk Formation.  Discharge 

hydrographs for springs in the Flat Canyon Tract area are presented in Figure 5.  (Note: in 

Figures 5 and 6, discharge data for 2011 and 2012 are not plotted for locations not having both 

high flow and low flow data for the year).  Throughout the extent of Skyline Mine underground 

workings, groundwater has been encountered in greater or lesser amounts as the mine workings 

have advanced.  Most commonly, groundwater is intercepted in Blackhawk Formation sandstone 

paleochannels in the mine roof in newly opened mining areas.  These groundwater inflows are 

commonly short lived.  Much larger inflows were encountered during mining operations in the 

Mine 3 area in the southwest portion of the existing Skyline Mine permit area beginning in about 

1999.  These larger inflows originated from the mine floor as (warm) water upwelled through 

faults and fractures in the underling Star Point Sandstone.  Unlike discharges from the overlying 

sandstone paleochannels, discharges from the underlying Star Point Sandstone have been more 

persistent.  Radiocarbon dating of the Star Point Sandstone groundwaters indicate very old mean 

residence times for these waters (several thousands of years).  Tritium contents in the intercepted 

Star Point Sandstone groundwaters are generally low, indicating isolation of the groundwater 

from surface recharge sources for at least the past 50 years.  Groundwater sampled from the 10-

Left sump area (which originated from the “Diagonal Fault”) contained tritium at low but 

detectable levels (~1 TU), while having a radiocarbon mean groundwater residence time of more 

than 6,000 years.  Because of mine flooding at the 10-Left inflow location, the groundwater 

could only be sampled where the sump/pool was accessible, which was a considerable distance 

from the actual submerged discharge source (personal communication, Doug Johnson, 2001).  
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The degree to which the water in the sump may have been contaminated with tritium from other 

mine floor waters which were observed to be running into the sump area is unknown.  However, 

by comparison, it is noteworthy that the average of the tritium concentrations of all spring and 

stream tritium samples in 1997 and 1998 in the adjacent Flat Canyon area (i.e. shallow, active-

zone groundwaters and surface-waters) was about 17 TU (Table 4).   

 

Groundwater systems in the Skyline Mine and Flat Canyon areas are associated with one of two 

fundamental types of groundwater flow regime.  These two regimes are described by a fairly 

simple conceptual model that includes “active” and “inactive” groundwater flow regimes (Mayo 

et. al, 2003).  The operation of these two regimes is fundamentally a consequence of the vertical 

and horizontal heterogeneity and discontinuity of rock strata in the region.  A discussion of the 

active- and inactive-zone groundwater regimes in the Flat Canyon area is presented below. 

 

Active-Zone Groundwater Systems 

Active zone groundwater systems are characterized as having good hydraulic communication 

with groundwater recharge sources and having active groundwater flow from recharge to 

discharge areas.  Thus, they are dependent on annual recharge events and are affected by short-

term climatic variability.  The elevated tritium concentrations (which indicate groundwaters that 

are less than about 50 years old) and the modern radiocarbon ages of spring waters in the Flat 

Canyon Tract indicate that the springs in the Flat Canyon Tract area discharge from active-zone 

groundwater systems (Table 4).  With the exception of springs that discharge from the Pleasant 

Valley Fault system east of the Skyline Mine permit (Mayo and Associates, 1996), all springs 

sampled for tritium and radiocarbon in the existing Skyline Mine permit area contain abundant 
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tritium, contain modern radiocarbon, and are of modern origin.  These springs discharge from 

active zone groundwater systems. 

 

Discharge hydrographs for selected springs in the Flat Canyon Tract and surrounding area are 

presented in Figure 6.  It is apparent in Figure 6 that the springs exhibit seasonal variations in 

discharge rate.  Most of the springs also show rapid responses to significant periods of drought 

and wetness (climatic variability).  The rapid response of most springs to the annual snowmelt 

event and the subsequent rapid declines in discharge rates during the late summer and fall 

months (seasonal variability) suggests that the travel times from recharge locations to discharge 

locations are generally short.  This supports the conclusion that these springs discharge from 

active-zone systems. 

 

In the Flat Canyon Tract area, active-zone groundwater systems develop where 1) there is 

adequate precipitation to facilitate groundwater recharge, 2) there is sufficient storage capacity in 

the near-surface unconsolidated sediments and/or shallow bedrock to sustain groundwater 

discharge for significant periods, and 3) there is a competent, impermeable perching layer 

present in the subsurface that prohibits the downward migration of groundwater.  In the study 

area, the downward migration of active-zone groundwaters into deeper horizons is impeded by 

the presence of low permeability bedrock horizons that are present throughout the study area, 

creating perched groundwater conditions.  The perched groundwater systems, being constrained 

largely by surface topography, are usually of limited aerial extent. (i.e., groundwater discharge 

locations are commonly near recharge locations). 
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It is apparent from Table 2 and inspection of the Stiff (1951) diagrams in Figure 7 that all of the 

springs in the Flat Canyon area are of the low-TDS calcium-bicarbonate solute geochemical 

type.  The average TDS concentrations for the Flat Canyon are springs range from 72 to 272 

mg/L.  This geochemical type is consistent with the dissolution of carbonate minerals in the 

presence of soil-zone CO2 gas.    The geochemical evolution that produces this solute 

geochemical type in carbonate terrains is described below: 

 

Carbon dioxide gas is produced naturally in the soil at concentrations greatly exceeding 

atmospheric concentrations by root-zone respiration and also by the decay of organic matter.  

Recharge water (rain and snow melt), upon entering the soil mantle, reacts with CO2 to produce 

carbonic acid according to: 

 
CO2 + H2O = H2CO3 (carbonic acid)     (Equation 1) 

 
The produced carbonic acid subsequently dissociates into hydrogen ions (acid) and bicarbonate 

according to: 

 
H2CO3  = H+ + HCO3

-      (Equation 2) 
 

 
The H+ produced from Equation 2 reacts with carbonate minerals pervasive in the rocks of the 

Wasatch Plateau coal field, yielding calcium (and in the Flat Canyon area to a lesser extent 

magnesium) ions and additional bicarbonate ions to the water according to: 

 
CaCO3 (calcite) + H+ = Ca2+ + HCO3

-      (Equation 3) 
And 

CaMg(CO3)2 (dolomite) + 2H+ = Ca2+ + Mg2+ + 2 HCO3
-      (Equation 4) 
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Because of the limited solubility of calcite and dolomite in the absence of an additional source of 

CO2, waters acquiring their solute compositions through the geochemical evolutionary pathway 

described in Equations 1 through 4 typically have relatively low TDS concentrations. 

 

Much lesser amounts of sulfate, sodium, and chloride are also present in groundwaters and 

surface-waters in the Flat Canyon area.  These species are commonly produced by the 

dissolution of soluble minerals such as gypsum and halite according to: 

 

CaSO4 · 2H2O (gypsum) = Ca2+ + 2H2O      (Equation 5) 
 

NaCl (halite) = Na+ + Cl-      (Equation 6) 
 

 
Dissolution of halite used as road salt sometimes increases sodium and chloride concentrations in 

stream waters adjacent to salted roadways in the wintertime according to Equation 6. 

 

Waters containing Ca2+ resulting from the dissolution of carbonate minerals or gypsum may 

subsequently undergo ion exchange on exchangeable clay minerals present in the region 

resulting in an increase in Na+ concentrations at the expense of exchanged Ca2+ ions according 

to: 

Ca2+ + Na-clay = 2Na+ + Ca-Clay      (Equation 7) 
 

Ion exchange may also occur on zeolite minerals such as the sodium zeolite analcime according 

to: 

2NaAlSi2O6 · H2O + Ca2+ = Ca(AlSi2O6)2 · H2O +2Na+      (Equation 8) 
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Inspection of concentrations of important water quality parameters in stream discharge waters in 

the Flat Canyon Tract area (Table 2) do not indicate any substantially elevated concentrations of 

these constituents. 

 

 

Inactive-Zone Groundwater Systems 

Inactive-zone groundwater systems are characterized by old groundwater (commonly from about 

2,000 to 19,000 years) and a general lack of hydraulic communication with the ground surface or 

active recharge sources (Mayo et. al, 2003).  This condition is the result of the lack of recharge 

potential to deeper groundwater systems, either vertically or horizontally, because of 1) the 

abundance of low-permeability rocks in the rock sequence, and 2) the lenticular, discontinuous 

nature of the interbedded more permeable horizons that limits the extent of potential 

groundwater movement.  Inactive-zone groundwater systems are not influenced by either annual 

recharge events or by short-term climatic variability.  This is evidenced by the lack of seasonal 

or climatic discharge responses of groundwater inflows into the mine.  Rather, groundwater 

inflows encountered in the Skyline Mine (with the exception of the intercepted Star Point 

Sandstone fracture/fault inflows) typically drain rapidly after first being encountered (Personal 

communication, Mark Bunnell, 2013).   

 

Inactive-zone groundwaters in the Blackhawk Formation are not part of a regionally continuous 

aquifer.  Groundwater in the inactive zone occurs primarily in isolated partitions created by the 

discontinuous nature of bedrock hydrostratigraphic horizons and poor recharge potential.  

Because of the internal structure of the Star Point Sandstone, the sizes of the partitions in that 
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formation are considerably greater.  This condition may result in more sustained groundwater 

inflows from the Star Point Sandstone when intercepted by the mine openings.  Where faulted 

and/or extensively fractured, the secondary fracture porosity of the Star Point Sandstone can 

cause that formation to behave more like an aquifer in the traditional sense due to the hydraulic 

interconnectedness of the fracture network.  However, on a macro scale, the size of fracture-

enhanced groundwater partitions are constrained by hydrogeologic features such as lithologic 

pinch-outs, bounding faults that juxtapose permeable zones against impermeable lithologies, 

fracture discontinuities, or lateral variation in fracture intensities.  For example, because the 

Storrs Tongue of the Star Point Sandstone pinches out to the west in the Flat Canyon Tract area, 

groundwater flow in the partition associated with that member cannot extend westward beyond 

the Flat Canyon Tract area.  Similarly, the Flat Canyon Tract and existing Skyline Mine areas are 

constrained on the east and west by the Pleasant Valley and Gooseberry Fault Systems, 

respectively.  On both the east and west, these faults juxtapose the sandstones of the Star Point 

against rocks which likely have lower values of hydraulic conductivity.  The decline in the 

historic discharge rates measured at CS-14 (Mine 3, southwest mine area) supports the 

conclusion of a partitioned groundwater system in the Star Point Sandstone.  After peaking at 

more than 8,000 gpm during early 2003, the discharge rate from CS-14 had declined to less than 

2,000 gpm by early 2014 (Figure 8). 

 

Over the life of the mine, mining operations in the Skyline Mine have encountered groundwater 

in some portions of the mine, while other nearby locations were dry.  This condition is likely the 

result of limited groundwater recharge potential and the limited potential for groundwater 

migration in the lenticular rock bodies of the Blackhawk Formation and unfractured Star Point 
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Sandstone.  Because of these circumstances, it is generally not possible to create meaningful 

potentiometric surface contour maps of the perched inactive-zone groundwater systems adjacent 

to coal mining areas.  However, water level responses in Star Point Sandstone monitoring wells 

in the Flat Canyon area have been observed over an area of several square miles in the Flat 

Canyon Tract and existing Skyline Mine area that appear to be related to the local 

depressurization of the Star Point Sandstone from fault-related groundwater inflows into the 

Skyline Mine.   

 

The lack of vertical communication between vertically juxtaposed inactive-zone groundwater 

systems in the study area is demonstrated by the hydrographs of wells 79-35-1A and 79-35-1B, a 

nested monitoring well pair in Burnout Canyon (Figure 5).  Well 79-35-1B is completed in the 

Blackhawk Formation above the mined coal seams.  Well 79-35-1A is completed in the Star 

Point Sandstone below the currently mined coal seams.  In response to the substantial (several 

thousand gpm) groundwater inflows into the Skyline Mine that have occurred, the potentiometric 

level in 79-35-1A has experienced a marked decline (such as would be anticipated under such 

hydrogeologic conditions).  In contrast, the potentiometric level in 79-35-1B, which is isolated 

from the underlying Star Point Sandstone by low-permeability rocks of the Blackhawk 

Formation, has remained remarkably stable during this same period.  (The one-time drop in the 

water level at W-35-1B corresponds with the passage of the longwall face within a few hundred 

feet of the well’s location during mining of the 11L longwall panel in December 2002 and 

January 2003.  This likely represents a local adjustment within the Blackhawk Formation 

groundwater system above the coal seam near the physical well location (i.e. response to 

subsidence) and is not related to the more regional water level response of groundwaters in the 
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Star point Sandstone).  What this means is that the Blackhawk Formation in the vicinity of 79-

35-1A and -1B is not being dewatered as a result of mine-related dewatering/depressurization of 

the Star Point Sandstone. 

 

The conclusion that mine-related dewatering/depressurization of the Star Point Sandstone is not 

dewatering overlying formations is also supported by the fact that springs in the vicinity of the 

major 10-Left inflow have not experienced discharge declines since the time of the initial inflow.  

Discharge rates from several Blackhawk Formation springs near the 10-Left inflow area (see 

data for springs 2-413, S35-8, and S34-12 in UDOGM, 2014) have not been impacted by the Star 

Point Sandstone dewatering/depressurization in the 10-Left area.  Similarly, discharge rates in 

the James Canyon surface stream that directly overlies the 10-Left mining area (see data for F-9 

and F-10 in UDOGM, 2014) has not be impacted in any measurable or perceptible way 

subsequent to the interception of large quantities of Star Point Sandstone groundwater directly 

beneath that surface-water drainage. 

 

It is apparent from Table 3 that groundwater discharging from springs in the Flat Canyon area is 

uniformly low in TDS (the average TDS for all springs is less than 250 mg/L).  Springs 

discharging from the Price River Formation generally have the highest concentrations of 

dissolved salts (average of 223 mg/L).  The higher TDS concentrations in the Price River Springs 

are attributable to the presence of soluble minerals in the shaley sequences within the Price River 

Formation.  The lowest TDS concentrations occur in the Castlegate Sandstone springs (Table 3).   

Because the fluvial sandstones of the Castlegate Sandstone generally have lower concentrations 

of soluble minerals than do geologic formations from other depositional environments, the 
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potential for increased solute concentrations as groundwaters flow through the Castlegate 

Sandstone is lower.  The low TDS of groundwater in the Castlegate Sandstone suggests that the 

Castlegate Sandstone groundwaters have not interacted with the rocks of the overlying Price 

River Formation.  What this means is that vertical recharge through the Price River Formation to 

the Castlegate Sandstone and deeper geologic strata is likely not occurring to any appreciable 

extent.  

 

 

7.0 Description of Surface Water Systems 

 
Most surface water in the Flat Canyon Tract is tributary to the Upper Huntington Creek drainage, 

which is part of the San Rafael River drainage.  The San Rafael River drains into the Green 

River approximately 80 miles southeast of the study area.  A small portion of the Flat Canyon 

Tract flows into the upper Gooseberry Creek drainage, which is part of the Price River drainage 

(Figure 2).  

 

As shown in Figure 6, in the spring and early summer months, perennial, intermittent, and 

ephemeral stream drainages in the Flat Canyon Tract area convey large amounts of snowmelt 

water down the Wasatch Plateau during the annual snowmelt event.  As the snowmelt period 

wanes in the summer months, discharges from the ephemeral and intermittent streams cease and 

discharges in perennial streams decrease dramatically, commonly to only small fractions of peak 

snowmelt period discharge rates (Table 2; Figure 6). 
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Perennial stream reaches have been identified in Boulger, Flat, Swens, Little Swens, and the 

upper portion of Cunningham Canyons (USFS, 2002).  Huntington Creek, which is located 

immediately east of the Flat Canyon Tract is also a perennial stream. 

 

Baseflow to perennial streams in the Flat Canyon Tract area is through discharge from active-

zone groundwater systems (described previously).  Thus, the mechanism whereby perennial 

streams in the Flat Canyon Tract operate is intimately related to the operation of active-zone 

groundwater systems.  Fundamentally, perennial streams exist in the study area where 1) there is 

sufficient discharge from active-zone groundwater systems to exceed combined downstream 

losses resulting from evapotranspiration and infiltration, and 2) there is a competent perching 

layer beneath the stream to prevent the infiltration and downward migration of surface water 

 

The fact that most streams in the Flat Canyon Tract area are gaining streams over most of their 

reaches (USFS, 2002) suggests that the perching layers beneath the streams do effectively 

prevent downward migration of surface waters into the subsurface.  This also suggests significant 

communication between perennial streams and adjacent active-zone groundwater systems.  This 

communication is likely due to the fact that the same perching layers that allow for the operation 

of the perennial stream also support adjacent perched, active-zone groundwater systems. 

 

In order to document the hydraulic disconnect between perennial streams and active-zone 

groundwater systems in the Skyline Mine area, a major hydrologic investigation of the Burnout 

Canyon drainage was commenced by Canyon Fuel Company in 1991.  Burnout Canyon is a 

tributary to Huntington Creek.  The mouth of Burnout Canyon is located about 0.6 miles east of 
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the Flat Canyon Tract (Figure 1).  As part of this investigation, ongoing frequent discharge 

measurements have been taken during the accessible period of the year in several locations in the 

Burnout Creek drainage.  Concurrent with the extensive monitoring program, multiple-seam 

longwall undermining of the drainage has occurred.  It is apparent that discharge rates in Burnout 

Creek respond rapidly to both seasonal and climatic variations.  This observation is consistent 

with the finding that the perennial stream is sustained by active-zone groundwater discharge in 

the drainage basin.  However, no perceptible or quantifiable diminutions in peak flow or 

baseflow discharge rates are apparent.  The fact that discharge rates in the stream (and the active-

zone groundwater systems that sustain them) were not impacted by multiple-seam longwall 

mining supports the conclusion that the inactive-zone groundwater systems encountered in the 

mine workings beneath Burnout Canyon are hydraulically isolated from the stream channel in 

Burnout Canyon (i.e., the impermeable perching layers separating the two hydrologic regimes 

effectively isolates these two systems). 

 

Also as part of the Burnout Canyon study, topographic gradients of the stream channel thalweg 

were surveyed regularly, and stream characteristics were inventoried before and after longwall 

mining to determine the effects of subsidence of the stream drainage.  It was the conclusion of 

these investigations that with the possible exception of an increase in the pool/riffle ratio in the 

drainage, no significant changes to the stream channel morphology occurred as a result of 

undermining of the stream (Sidel, 2000).  Given the close proximity of Burnout Canyon to the 

Flat Canyon Tract and the overall similar conditions in the two areas, it is anticipated that the 

hydrologic response to mining in the Flat Canyon Tract will likely be generally similar to that 

which was observed in Burnout Canyon. 
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The solute compositions of surface waters in the Flat Canyon Tract area are similar to the 

compositions of springs in the area that discharge from active zone groundwater systems.  These 

surface waters are of the calcium-bicarbonate chemical type with average TDS concentrations 

ranging from 137 to 198 mg/l.  This chemical composition is consistent with the dissolution of 

carbonate minerals in the presence of CO2 gas.  The fact that the stream compositions are 

essentially the same as those for active-zone springs is expected, because stream discharge in the 

streams is derived primarily from active-zone groundwater discharge. 

 

Inspection of concentrations of important water quality parameters in stream discharge waters in 

the Flat Canyon Tract area (Table 2) indicate no elevated concentrations of any of these 

constituents. 



  Petersen Hydrologic  
 
 

Investigation of Groundwater and Surface-Water 26  13 August 2014 
Systems and Probable Hydrologic Consequences                             
Of Coal Mining in the Flat Canyon Tract  

 

8.0 Determination of Probable Hydrologic Consequences of Coal Mining in the Flat 

Canyon Tract. 

 

728.100  Quality and quantity of surface water and groundwater under seasonal flow 

conditions 

Groundwaters and surface waters in the Flat Canyon Tract area are generally of the low TDS 

calcium-bicarbonate chemical type (Table 2).  Lesser amounts of magnesium and sulfate are also 

present.  Average TDS concentrations of spring waters sampled during baseline monitoring 

range from approximately 72 to 272 mg/L.  Stream waters sampled during baseline monitoring 

have average TDS concentrations ranging from 157 to 198 mg/L.  Average pH values for springs 

and streams in the Flat Canyon Tract area range from about 7.1 to 8.5. 

 

728.200   Baseline hydrologic information 

Spring and seep surveys were conducted at the Flat Canyon Tract during low-flow conditions in 

the fall of 1997 and during high-flow conditions in the springtime of 1998.  As part of the spring 

and seep surveys, groundwater and surface-water discharge rates and field water quality 

parameters, including water temperature, pH, specific conductivity, were measured. 

 

Baseline monitoring of selected springs and streams in the Flat Canyon Tract and surrounding 

area continued during both high-flow and low-flow conditions in 1998, 1999 and 2000.  From 

2006 through 2014, additional monitoring of stream and spring discharge rates and field water 

quality parameters were monitored in the Flat Canyon area.  Operational monitoring of selected 
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baseline monitoring sites has continued as part of the Skyline Mine hydrologic monitoring plan 

to the present (UDOGM, 2014).  The results of baseline monitoring at the Flat Canyon Tract area 

are listed in Table 2.  

 

 

728.310  Whether adverse impacts may occur to the hydrologic balance 

The hydrologic balance is the sum of the flow interactions between surface waters and 

groundwaters and between various groundwater flow systems.  Coal mining in the Flat Canyon 

Tract will likely not result in significant adverse impacts to the hydrologic balance. 

 

Mine workings in the Flat Canyon Tract will likely intercept perched, inactive-zone groundwater 

systems in sandstone channels in the mine roof.  As has been the case historically in the Skyline 

Mine, these inflows will likely be short lived and of magnitudes similar to those encountered 

previously.  Mining operations will dewater these perched groundwater systems.  However, 

because these systems are not in hydraulic communication with the ground surface or shallow 

overlying active-zone groundwater systems, dewatering of the deep perched systems will likely 

have no impact on overlying groundwater or surface water resources.  This conclusion is 

supported by the fact that in the previous 30+ years of coal mining at the Skyline Mine, no 

appreciable impacts to groundwater or surface-water discharge rates in the Skyline Mine permit 

or adjacent areas have been identified. 

 

There is the likelihood that as mine working progress westward (down-dip) substantial fault-

related groundwater inflows could occur where mine openings intersect faults or fracture 
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systems.  As has been the case with previously encountered fault-related inflows in the Skyline 

Mine, the water discharging from these fault systems will likely emanate from water-bearing 

horizons below the coal seam, likely from the tongues of the Star Point Sandstone.  Based on the 

magnitude of historic fault-related inflows at the Skyline Mine, there is the potential for inflows 

in the Flat Canyon Tract to be as large or perhaps even larger than those encountered to date in 

the Skyline Mine. 

 

As indicated previously, no perceptible or quantifiable impacts to discharge rates in the shallow 

groundwater systems that support springs or provide baseflow to streams have been noted during 

historic mining operations the Skyline Mine – even in areas where large inflows of groundwater 

from the Star Point Sandstone have been encountered.  Long-term baseline monitoring data from 

springs and streams in the Flat Canyon area (1997-2014), collected prior to and subsequent to the 

encountering of the large Star Point Sandstone groundwater inflows in the nearby Skyline Mine, 

do not show any perceptible or quantifiable impacts to overlying spring or surface-water 

discharge rates in response to this occurrence.  A similar lack of impacts to groundwater or 

surface-water systems in the vicinity of the Flat Canyon Tract would be anticipated as a 

consequence of future coal mining activities in the Flat Canyon area. 

 

As discussed previously, inactive-zone groundwater systems in the Star Point Sandstone occur in 

isolated partitions.  However, the sizes of the Star Point Sandstone partitions are generally larger 

than are the partitions in the overlying Blackhawk Formation.  In most instances, these partitions 

are not in hydraulic communication with the land surface or shallow overlying active-zone 

groundwater systems that support springs and seeps and provide baseflow to streams, or with 
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adjacent groundwater partitions in the Star Point.  (As noted above, the Star Point Sandstone 

groundwater inflow encountered in the 10-Left portion of Mine 3 at the Skyline Mine may have 

contained a low level of tritium (~1 TU) but the water had a radiocarbon mean residence time of 

greater than 6,000 years, indicating that the great majority of the intercepted water was ancient 

water derived from the Star Point Sandstone). 

 

The lack of impacts to groundwater or surface-water discharge rates at springs or streams 

overlying in-mine Star Point Sandstone groundwater inflow areas indicates that there is not 

strong hydraulic communication between the Star Point and overlying active-zone groundwater 

systems.  Rather, the observed water level responses in distant surrounding Star Point Sandstone 

wells to the interception of the Star Point Sandstone groundwaters in the mine suggests that the 

intercepted water is being taken out of storage from the Star point Sandstone.  Accordingly, it is 

unlikely that springs, seeps, or perennial streams in the Flat Canyon area would be impacted as a 

result of intercepting deep Star point Sandstone groundwaters during the proposed coal mining 

activities in the Flat Canyon Tract. 

 

At any coal mine, subsidence-related interruption and deformation of strata above longwall-

mined areas has the potential to alter the pre-mining groundwater flow conditions.  The potential 

for this impact to affect groundwater and surface-water resources in the Flat Canyon Tract is 

low.  Subsidence of the land surface overlying coal mining areas is a commonly observed 

phenomenon in the Utah coal mining environment.  Surface subsidence can occur where the rock 

strata overlying mined-out areas sags into the voids left by the extraction of the coal.  The United 
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States Mine Safety and Health Administration (MSHA 2009) describes zones of disturbance of 

geologic strata over mine workings.  These zones include:   

 Floor heave – Upward thrust of the floor in the mine working area. 

 Caved zone – Caving of the overburden directly over a mine void and bulking of the 

caved material leading to support of overlying strata generally extending to a height of 3 

to 10 times the extraction thickness.  Assuming an extraction thickness of 10 feet, the 

caved zone would extend from 30 to 100 feet above the mining interval. 

 Fractured zone – A zone of vertical fracturing and bed separations.  Overburden in this 

zone moves vertically in large blocks along existing joints and new vertical fractures.  

Typically this zone extends no more than 24 times the extraction thickness above the 

mine, but can reach 30 times the extraction thickness.  Assuming an extraction thickness 

of 10 feet, the Fractured zone would be anticipated to extend no more than 240 feet above 

the mine, possibly reaching 300 feet above the mine level. 

 Main roof – This zone, which is sometimes subdivided into the Dilated Zone and the 

Constrained Zone, is an area of no significant increase in vertical hydraulic conductivity.  

This zone has been characterized as extending above the Fractured Zone up to 60 times 

the extraction thickness.  Assuming a coal extraction thickness of 10 feet, the Main roof 

zone would extend for 600 feet above the mine level. 

 Surface zone – Surface cracks are typically present in this zone and are generally limited 

to areas placed in tension by subsidence.  Cracks can be created in dry clayey soil and 

joints can open in massive sandstones.  Such cracks can extend downward to a depth of 

50 feet. 
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Similarly, in order to estimate the height overlying mining areas to which subsidence-induced 

fracturing may extend, and to project minimum overburden thickness required to protect 

hydrologic resources, the Society for Mining, Metallurgy, and Exploration (SME, 2011) has 

developed empirical relationships between the thickness of the extracted coal seam and the 

upward fracture propagation distances (see SME Chapter 10.6, “Mine Subsidence”).  Utilizing 

these relationships, the Mining Engineers Handbook recommends that a minimum vertical 

distance between the mine and an overlying water body with the potential for causing 

catastrophic damage should be a minimum of 60 times the coal mining height.  The same 

minimum vertical separation distance is recommended for protection of aquifers overlying total 

extraction mining areas.  Based on these considerations, it is considered unlikely that impacts to 

groundwater aquifers, springs, seeps and streams will occur as a result of upwardly propagating 

fracturing in areas where the overburden exceeds 600 feet.  Because mining in the Flat Canyon 

Tract will occur in areas where the overburden exceeds 1,000 feet, subsidence-related impacts to 

shallow groundwater systems that support springs and provide baseflow to streams are not 

anticipated.  The presence of a thick zone of unfractured, low-permeability bedrock prevents the 

downward migration of active-zone groundwaters into the deeper subsurface.  Sealing of 

subsidence cracks by clays in the Blackhawk Formation is expected to minimize long-term 

effects of subsidence on the hydrologic systems (UDOGM, 2013).   

 

Where tension cracks at the surface do form, they can temporarily divert shallow, active-zone 

groundwaters and cause minor changes to groundwater discharge locations.  Spring discharge 

locations could be moved a short distance down-gradient as a result of groundwater flow path 

alterations.  It has been the experience at the Skyline Mine that tension cracks that form at the 



  Petersen Hydrologic  
 
 

Investigation of Groundwater and Surface-Water 32  13 August 2014 
Systems and Probable Hydrologic Consequences                             
Of Coal Mining in the Flat Canyon Tract  

surface are rapidly filled with sediment over time.  The impacts to groundwater systems that 

could potentially result from tension cracking at the surface are considered minimal. 

 

In a similar fashion, tension cracking of the substrate of a perennial stream has the potential to 

divert surface waters.  The potential for loss of surface waters to deeper groundwater systems 

through downward migration of water through subsidence fractures in the Flat Canyon Tract area 

is considered low.  This is because 1) overburden thicknesses are appreciable (>1,000 feet), and 

2) as discussed previously, the perching layers underlying perennial streams would likely not be 

compromised as a result of tension fracturing.  This is considered likely for two reasons.  First, 

the hydraulic conductivites of underlying bedrock formations are low and permeable horizons 

are lenticular and discontinuous.  Thus, the underlying bedrock is likely not capable of accepting 

appreciable quantities of stream leakage, and rejected recharge occurs.  Second, the presence of 

swelling clays in the bedrock formations in the Flat Canyon Tract area causes the natural healing 

of tension cracks in fine-grained bedrock lithologies.  Surface cracks in stream substrates that 

occur in more brittle sandstones would likely be filled with sediment transported by the stream.  

Because active-zone groundwater systems will likely not be impacted by subsidence fracturing, 

the potential for diminution of baseflow in perennial streams is considered low.  Thus, the 

overall potential for detrimental effects resulting from subsidence fracturing beneath perennial 

streams in the Flat Canyon Tract area is believed to be minimal.  Most importantly, these 

conclusions are supported by the fact that during the more than 30-year history of mining in the 

Skyline Mine area, no substantial or long-term impacts to stream drainages in mined areas have 

been noted.  The experience of multiple seam longwall extraction in the Burnout Canyon area, 

discussed previously, suggests the likelihood that longwall mining in the Flat Canyon Tract will, 
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similarly, not result in detrimental impacts to springs or perennial streams.  The operation of 

active-zone and inactive-zone groundwater regimes in the Flat Canyon Tract is believed to be 

generally similar to that in the existing Skyline Mine permit area.  The similarity of the 

groundwater regimes and groundwater – surface-water interactions in the Flat Canyon and 

existing Skyline Mine permit areas suggests the likelihood that the experience of undermining 

surface-water drainages in the Flat Canyon area will be similar to the previous experience in 

Burnout Canyon (i.e., likely no significant impacts).  

 

 

728.320 Whether acid-forming or toxic-forming materials are present that could result in the 

contamination of surface water or groundwater supplies 

Acid- and toxic-forming materials in soil and rock disturbed by mining have the potential to 

impact groundwater and surface water quality.  Mine discharge water and groundwater from 

monitoring wells at the waste rock piles at the current Skyline Mine are monitored for indicators 

of increased acidity (iron and manganese, pH) and toxic materials.  Although the concentrations 

of iron in mine discharge water are occasionally elevated relative to springs in the region, mine 

discharge waters rarely exceed permitted discharge limits. 

 

No new topsoil or waste rock piles are planned as a consequence of mining in the Flat Canyon 

Tract and no impact from acid- or toxic-forming materials is anticipated. 

 

With the exception of pyrite, acid- or toxic-forming materials are not believed to be present in 

the Flat Canyon Tract area.  Iron pyrite and other iron sulfide minerals are common in western 
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coal mines.  The oxidation of pyrite, when exposed to water and air, releases H+ ions (acid) into 

the mine water.  The acid produced from pyrite oxidation temporarily lowers the pH of the water.  

However, the acid produced from pyrite oxidation is rapidly consumed by reactions with the 

carbonate minerals which are pervasive in the rocks associated with the coal fields of the western 

United States.  Thus, acid mine drainage in mine discharge water does not usually occur.  The 

iron released into the water from pyrite oxidation is readily precipitated as iron-hydroxide when 

it contacts oxygenated water.  This is because waters flowing in a well-aerated surface stream 

with near-neutral pH will generally not contain more than a few micrograms per liter of 

dissolved iron (Hem, 1985).  Thus, the potential for acid-forming or toxic-forming materials to 

result in contamination of surface-water or groundwater supplies is low. 

 

 

728.331 What impact the proposed coal mining and reclamation operation will have on 

sediment yield from the disturbed areas 

The sediment load of streams can be impacted by increased sediment yield from disturbed areas 

and from land that has undergone subsidence.  Canyon Fuel Company has implemented a 

rigorous sediment control program that is designed to minimize the sediment yield from 

disturbed areas.  This includes the use of sediment control fences, re-vegetation of previously 

disturbed areas, and the diversion of surface waters around disturbed areas.  Runoff from 

disturbed areas is collected near its source and diverted into sediment control ponds for retention 

and settlement of suspended solids before it is discharged to natural drainages.  Because the Flat 

Canyon Tract will be accessed through the existing Skyline Mine in Eccles Canyon, the potential 

for additional impacts resulting from coal mining in the Flat Canyon Tract is minimal. 
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Where differential subsidence of the land surface occurs in stream drainages, there is the 

potential for the temporary increase of sediment yield in these drainages.  This potential impact 

is primarily the result of subsidence induced gradient changes along areas of differential 

subsidence.  However, this effect is generally expected to be short lived.  This is because the 

channel substrate in areas of increased stream gradients is down-cut while sediment is being 

deposited in areas of decreased stream gradients and the stream gradually returns to equilibrium 

with its channel substrate. 

 

 

728.332 What impact the proposed coal mining and reclamation operation will have on 

acidity, total suspended and dissolved solids and other important water quality 

parameters of local impact 

As discussed previously, impacts to the active-zone groundwater systems that support springs 

and seeps and provide baseflow to streams in the Flat Canyon Tract area are not anticipated.  

Thus, detrimental impacts to important water quality parameters such as acidity, total suspended 

solids, and total dissolved solids in creeks and springs in the Flat Canyon Tract area are 

considered unlikely.  This conclusion is supported by the fact that during the 30+ years of coal 

mining activity at the Skyline Mine, significant impacts to important water quality parameters in 

springs or streams overlying mined areas have not been observed.  

 

Fuels, greases, and oils are used in the Skyline Mine permit area.  There is the potential for 

spillage of these substances during equipment maintenance and operations, during filling of 
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storage tanks and vehicle tanks and from leakage from potentially leaking storage tanks.  

However, because the Flat Canyon Tract will be accessed through the existing Skyline Mine (i.e. 

no new surface facilities), the potential for releases of these materials in the Flat Canyon Tract is 

considered minimal. 

 

The discharge of mine water to surface water drainages will have an impact on the water quality 

of the receiving water.  Historically, with few exceptions, the mine discharge water has been of 

good quality and has met all of the beneficial use standards of the receiving water.  It is 

anticipated that the water quality of groundwaters encountered underground in mine workings in 

the Flat Canyon Tract will be similar to that encountered in the existing Skyline Mine permit 

area.  Therefore, the potential for significant detrimental impacts on receiving waters is low.  

This impact will be regulated under a UPDES permit issued from the Utah Division of Water 

Quality.  There is the potential for increases in total suspended solids concentrations in the mine 

receiving water (Eccles Creek) if mine water discharge rate were to stabilize at or above the 

15,000 gpm range (USFS, 2002).  This condition could result from potential increased erosion 

and sediment transport in the stream channel in Eccles Creek under high flow conditions. 

 

728.333 What impact the proposed coal mining and reclamation operation will have on 

flooding or streamflow alteration 

It is anticipated that discharge rates from the Skyline Mine during mining in the Flat Canyon 

Tract will likely be of similar or perhaps somewhat greater magnitude than that currently 

discharging from the mine (possibly in the range of 15,000 gpm; USFS, 2002).  Thus, no 

significant increase to the flooding or streamflow alteration potential of mine water discharge 
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receiving waters is anticipated above that currently occurring.  In the event that mine water 

discharge from the Skyline Mine during mining in the Flat Canyon Tract significantly exceed 

current levels, the potential for streamflow alteration in receiving waters will increase. 

 

During 2013, the mine water discharge rate from the Skyline Mine (MD-1) averaged 2,473 gpm, 

or about 5.5 cfs (UDOGM, 2014).  During the early 2000s, when the mine discharge rate to 

Eccles Creek was about 22 cfs, an assessment of the stability of the stream channel in Eccles 

Creek after 10 weeks of mine discharge at approximately 22 cfs revealed few obvious changes in 

channel conditions (USFS, 2002).  Based on theoretical calculations, sediment transport in 

Eccles Creek should begin at approximately 35 cfs (15,700 gpm).  Thus, at a mine discharge rate 

of approximately 15,000 gpm, the receiving water (Eccles Creek) could be subject to flows 

capable of transporting sediment approximately 50% of the year and perhaps year-long.  This 

could result in channel adjustments such as stream bank erosion, undercutting of valley side-

slopes and sloughing, channel widening, and some headcutting (USFS, 2002). 

 

A continuous discharge of 15,000 gpm would constitute a substantial contribution to the storage 

in Scofield Reservoir.  During dry years, this additional recharge to the reservoir would likely be 

considered a benefit by water users.  During extremely wet years, the addition of approximately 

35 cfs to Scofield Reservoir would be small relative to the 6,200 cfs capacity of the Scofield 

Reservoir spillway.  If downstream water courses were near flood stage, the addition of mine 

water would increase, although, based on the fact that the Price River has at times discharged in 

excess of 2,000 cfs, this additional discharge would constitute only a relatively minor impact. 
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728.334 What impact the proposed coal mining and reclamation operation will have on 

groundwater and surface-water availability 

As discussed previously, impacts to discharge rates from shallow, active-zone groundwaters that 

feed springs and provide baseflow discharge to streams in the region are not anticipated.  

Additionally, impacts to high-flow discharges in streams that are a result of seasonal snowmelt 

events and/or torrential precipitation runoff events are not anticipated.  Therefore, the availability 

of these groundwaters and surface waters should not be impacted by the proposed mining 

activities in the Flat Canyon Tract. 

 

Since 2004, Skyline Mine has monitored five locations in the Star Point Sandstone to determine 

whether the interception of Star Point Sandstone groundwaters in the mine has influenced 

regional discharge from the Star Point Sandstone.  These stations include two stream monitoring 

locations in the Mud Creek drainage, VC-11 (Boardinghouse Creek) and VC-12 (Finn’s Creek), 

and two creek monitoring stations in Huntington Canyon below Electric Lake, CS-22 

(Valentines Creek), and CS-23 (Hughes Creek).  Each of these creeks flows over Star Point 

Sandstone surface exposures.  Monitoring is also performed at site S24-1 (sulfur spring in 

Huntington Canyon below Electric Lake).  Discharge hydrographs for these five monitoring 

stations are presented in Figures 10 and 11.  In Figure 10, all discharge data for the five 

monitoring sites are plotted.  In Figure 11, only the baseflow discharge data are plotted.  It is 

apparent in Figure 10 that discharge rates at all of the monitoring sites show seasonal variability 

in discharge.  Additionally, responses to the prevailing climatic conditions (droughts and wet 

spells) are apparent in both Figures 10 and 11.  There are no indications of any diminution of 
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discharge at these monitoring locations that would indicate a loss of groundwater discharge from 

the Star Point Sandstone. 

 

 

Current mining operations have made available several thousands of gallons per minute of mine 

discharge water that has previously been unavailable for use.  It is anticipated that as mining 

progresses in the Flat Canyon Tract, additional groundwater inflows into the mine workings will 

occur and discharge of significant quantities of water to the surface will likely occur.  It should 

be noted that historically, when inactive-zone mine water inflows from all sources have been 

encountered, the inflow rates have generally declined appreciably over time relative to the initial 

inflow rates when the water sources were first intercepted.  Similarly, it would be anticipated that 

groundwater inflows that may be encountered during mining in the Flat Canyon Tract would 

likely decline over time.  This is primarily because the intercepted inactive-zone groundwater is 

being removed from storage.  Active recharge in appreciable quantities to these inactive-zone 

groundwater systems generally does not occur.  Consequently, it should not be assumed that the 

groundwater discharging from the mine would necessarily be a long-term source of water. 

 

It is anticipated that the Star Point Sandstone groundwater partition located beneath the Flat 

Canyon Tract will likely be depressurized as a result of mining operations if major fault-related 

groundwater inflows occur.  However, there are no known uses of deep Star Point Sandstone 

groundwater in the vicinity of the Flat Canyon Tract. 
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Three important culinary supply springs exist in the Star Point Sandstone in lower Huntington 

Canyon more than 20 miles from the Flat Canyon Tract.  These include Little Bear Spring, Big 

Bear Spring, and Birch Spring.  For several reasons, the potential for detrimental impacts to these 

springs as a result of mining in the Flat Canyon Tract is considered remote.  Mayo and 

Associates (2001) determined that Little Bear Spring is recharged primarily from surface water 

and alluvial groundwater losses in Mill Fork Canyon adjacent to the spring.  The Gooseberry 

Fault System, which has been surmised as the location for groundwater discharge from the 

Panther Tongue (NorWest, 2001), is not structurally connected to fault systems from which Big 

Bear and Birch Springs discharge. 

 

 

728.350 Whether the underground coal mining and reclamation activities may result in 

contamination, diminution or interruption of State-appropriated water 

 

As discussed above, impacts to water quantity or water quality of active-zone groundwater 

systems that support springs and seeps and provide baseflow to perennial streams in the Flat 

Canyon Tract area are not anticipated.  Consequently, the potential for contamination, 

diminution, or interruption of these groundwater systems is remote.  Inactive-zone groundwater 

systems that will likely be encountered during mining in the Flat Canyon Tract include perched 

systems associated with sandstone channels in the Blackhawk Formation, and partitioned Star 

Point Sandstone groundwaters beneath the Flat Canyon Tract.  While these groundwater systems 

will likely be impacted by mining activities, there are no known uses or State appropriations of 

these waters. 
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9.0 Recommended Monitoring Plan 

 

This recommended monitoring plan is based on the determination of probable hydrologic 

consequences for the Flat Canyon Tract presented previously.  This plan is designed to monitor 

for potential hydrologic impacts to water quantity or water quality resulting from the proposed 

mining-related activities in the Flat Canyon Tract.  The PHC anticipates no detrimental impacts 

to springs or streams in the Flat Canyon Tract.  Consequently, the recommended monitoring plan 

for springs and streams is designed primarily to provide verification that mining in the Flat 

Canyon Tract does not cause detrimental impacts to water quality or discharge rates and also to 

document that the observed fluctuations in spring and stream discharge rates are a function of 

seasonal and climatic variability.  Monitoring of wells in the Star Point Sandstone is included to 

evaluate the effects of the potential dewatering of the sandstone during coal mining in the tract.  

There are no surface exposures of the Star Point Sandstone in the Flat Canyon Tract area (Figure 

4) and thus no springs or streams associated with the Star Point Sandstone are available for 

monitoring. 

 

The recommended monitoring plan is summarized in Tables 5, 6, 7, and 8.  Recommended 

monitoring locations are shown on Figure 12. 

   

The monitoring plan may be used to determine whether mining activities in the Flat Canyon 

Tract cause diminution in surface-water or groundwater discharge rates.  Additionally, the data 

from the monitoring activities specified in this plan may be used to evaluate whether water 

supplies have been contaminated or otherwise impacted.  This may be accomplished by 
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comparing the water quantity and water quality information collected during and after the coal 

mining in the area is completed.  This information may then be compared with baseline 

information collected prior to mining in the area to ascertain potential impacts to water quality or 

water quantity.  Where significant differences between the historic baseline data and the 

operational or post-mining data are observed, it is possible that mining impacts have occurred.  

However, in making such an analysis, other factors that could potentially affect water quality or 

water quantity must be evaluated.  This may be accomplished using statistical analysis or using 

graphical techniques.  One useful technique for evaluating changes in water quality is by the use 

of Stiff (1951) diagrams.  Information on Stiff diagrams is available at the internet site of the 

Utah Division of Oil, Gas and Mining at http://www.utah.gov.  Factors that could influence 

water quantity or water quality in the Flat Canyon area could include any of the following:  

Seasonal or climatic variability (i.e. droughts and wet spells), land use practices, agricultural 

activities, water management practices, or several other factors. 

 



  Petersen Hydrologic  
 
 

Investigation of Groundwater and Surface-Water 43 13 August 2014 
Systems and Probable Hydrologic Consequences                             
Of Coal Mining in the Flat Canyon Tract  

Table 5  Recommended Monitoring Plan 
 
Streams  Protocol  Comments    
CS-17    B, 1, 2  Little Swens Canyon Creek   
CS-27  B, 1, 2  Little Swens Creek above mining area 
CS-16   B, 1, 2  Swens Canyon Creek 
CS-28  B, 1, 2  Swens Canyon Creek above mining area 
CS-30 (C-8)  B, 1, 2  Boulger Creek above reservoir 
C-18 (C-4)  B, 1, 2  Boulger Creek above Electric Lake   
CS-29 (CS-6)  B, 1, 2  Flat Canyon Creek 
CS-10 (C-1) B, 1  Upper Left Fork Huntington Creek 
UPL-10  B, 1  Huntington Creek above Electric Lake 
 
 
Springs 
4-429  C, 3, 4  Castlegate Sandstone, USFS Flat Canyon Campground water supply  
8-253  C, 3  Castlegate Sandstone spring in upper left fork Boulger Canyon 
32-278  C, 3, 4  Blackhawk Formation spring in Flat Canyon area 
33-268  C, 3,  Castlegate Sandstone spring in Flat Canyon area 
28-110   C, 3, 4  Blackhawk Formation spring in lower Swens Canyon 
3-290  C, 3  Spring in Cunningham Canyon area (includes surface water from above) 
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Table 6  Monitoring protocols for springs, surface waters in the Flat Canyon Tract. 
 
 
Water level and flow measurements 
 
B Stream: 2nd, 3rd, and 4th quarter discharge measurements when accessible 
 
C Spring: 2nd, 3rd, and 4th quarter discharge measurements when accessible 
 
 
Water Quality 
 
1 Stream: 2nd, 3rd, and 4th quarter water quality field measurements when accessible 
 
2 Stream: 2nd, 3rd, and 4th quarter water quality operational laboratory measurements when 

accessible 
 
3 Spring: 2nd, 3rd, and 4th quarter water quality field measurements when accessible 
 
4 Spring: 2nd, 3rd, and 4th quarter water quality operational laboratory measurements when 

accessible 
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Table 7  Recommended groundwater operational water quality parameters. 
 
 
Field Measurements    Reported as 
 
pH      pH units 
Specific Conductivity    μS/cm @ 25ºC 
Temperature     ºC 
 
Laboratory Measurements 
 
Total Dissolved Solids   mg/L 
Carbonate     mg/L 
Bicarbonate     mg/L 
Calcium (dissolved)    mg/L 
Chloride     mg/L 
Iron (dissolved)    mg/L 
Iron (total)     mg/L 
Manganese (dissolved)   mg/L 
Potassium (dissolved)    mg/L 
Sodium (dissolved)    mg/L 
Sulfate      mg/L 
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Table 8  Recommended surface water operational water quality parameters. 
 
 
Field Measurements    Reported as 
 
pH      pH units 
Specific Conductivity    μS/cm @ 25ºC 
Temperature     ºC 
Dissolved oxygen    mg/L 
 
Laboratory Measurements 
 
Total Dissolved Solids   mg/L 
Total Suspended Solids   mg/L 
Carbonate     mg/L 
Bicarbonate     mg/L 
Calcium (dissolved)    mg/L 
Chloride     mg/L 
Iron (dissolved)    mg/L 
Iron (total)     mg/L 
Manganese (dissolved)   mg/L 
Manganese (total)    mg/L 
Potassium (dissolved)    mg/L 
Sodium (dissolved)    mg/L 
Sulfate      mg/L 
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Figure 5 Discharge hydrographs for springs in the Flat Canyon area.



29-133 (Castlgate/Blackhawk Contact)
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3-290 (Blackhawk Formation)
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4-173 (Blackhawk Formation)
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4-429 (Blackhawk Formation)
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Figure 5 (continued).

Note: In 2009 the 3-290 monitoring site was moved from pond outlet area to an upstream location above the pond which resulted in the inclusion of additional surface water.



5-231 (Blackhawk Formation)
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28-110 (Blackhawk Formation)
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32-183 (Blackhawk Formation)
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32-279 (Blackhawk Formation)
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Figure 5 (continued).



33-268 (Blackhawk Formation)
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Figure 5 (continued).



CS-10 (Upper Huntington Creek)

97  98  99  00  01  02  03  04  05  06  07  08  09  10  11  12  13  14  15  

D
is

ch
ar

ge
 (g

pm
)

0
1000
2000
3000
4000
5000
6000
7000

CS-17 (Little Swens Canyon Creek)
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CS-16 (Swens Canyon Creek)
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 CS-18 (Lower Boulger Canyon Creek)
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Figure 6  Discharge hydrographs for streams in the Flat Canyon area.



C-5 (Cunningham Canyon Creek)
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C-6 (Flat Canyon Creek)
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C-7 (Boulger Canyon Creek below reservoir)
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 C-8 (Boulger Canyon Creek above reservoir)
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Figure 6 (continued).



UPL-10 (Huntington Creek above Electric Lake)
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CS-10 (Upper Left Fork of Huntington Creek)
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Figure 6 (continued).
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CS-14 discharge rate
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Figure 8 Discharge rates from CS-14 at the Skyline Mine.
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Figure 9  Comparison of water level declines at the nested piezometers at W79-35-1.
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Figure 10  Discharge hydrographs for Star Point Sandstone monitoring locations.
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Figure 11 Discharge hydrographs for Star Point Sandstone monitoring locations under
                  baseflow conditions..
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Table 1 Baseline monitoring site details.

Geologic Formation Area Use
Springs
29-138 475833 4390705 Price River Formation Swens Canyon Livestock
32-277 476939 4389144 Price River Formation (base) Flat Canyon Wildlife and cabin water
MSS-1 477099 4392306 Price River Formation Brooks Canyon Girls camp water

4-429 477315 4387145 Castlegate Sandstone Boulger Canyon Flat Cyn. Campground
8-253 476844 4386266 Castlegate Sandstone Top of E. Fork Boulger Canyon None apparent
29-133 476947 4390076 Castlegate Sandstone Swens Canyon Cabin water
33-268 477257 4388392 Castlegate Sandstone Flat Canyon Camp area water

21-222 477509 4391103 Castlegate/Blackhawk contact N. Fork of Swens Canyon None apparent
32-183 475689 4388665 Castlegate/Blackhawk contact Flat Canyon Cabin water
32-279 476320 4389122 Castlegate/Blackhawk contact Flat Canyon Cabin water

3-290 478802 4386572 Blackhawk Formation Cunningham Cyn. in stream channel None apparent
4-173 477778 4387169 Blackhawk Formation Boulger Canyon None apparent
5-231 476578 4386891 Blackhawk Formation Boulger Canyon None apparent
28-110 478715 4390076 Blackhawk Formation Swens Canyon None apparent

Spring-fed water tanks
MST-1 477046 4391570 Composite water in tank Little Swens Canyon Girls camp water
MST-2 477121 439163 Composite water in tank Little Swens Canyon Girls camp water
MST-3 477840 4392441 Composite water in tank Little Swens Canyon Girls camp water

Creeks
C-5 479649 4385815 --- Cunningham Canyon None apparent
C-6 478450 4388370 --- Flat Canyon None apparent
C-7 478473 4388336 --- Boulger Canyon (below reservoir) None apparent
C-8 478052 4388019 --- Boulger Canyon (above reservoir) None apparent
CS-10  (C1) 478922 4392550 --- Upper Left Fork Huntington Canyon None apparent
CS-16  (C-3) 479211 4390178 --- Swens Canyon None apparent
CS-17  (C-2) 479129 4392284 --- Little Swens Canyon None apparent
CS-18 (C-4) 478941 4387913 --- Boulger Canyon below Flat Canyon None apparent

UTM NAD 27
Location



Table 2  Discharge and water quality data for springs and streams.

Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

Springs
3-290 13-Oct-97 5.2 7.1 336 3 200 53 8 4 <1 215 <5 5 3 <0.01 0.1 <0.01 <0.1 1.6 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 0.05
3-290 23-Jul-98 5.1 7.2 230 4.6 210 52 8 2 <1 205 <5 4 1 <0.01 0.1 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 <0.05
3-290 13-Oct-98 5.5 7.9 250 2.7 209 57 8 2 <1 220 <5 4 2 <0.01 0.2 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 0.5 <0.03 <0.05
3-290 08-Jul-99 4.1 7.13 265 6 171 44 7 2 <1 180 <5 3 1 <0.01 0.1 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 0.63 <0.03 0.06
3-290 19-Oct-99 3.1 7.83 267 7.6 151 44 8 2 <1 176 <5 4 1 <0.01 0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.27 <0.03 <0.05
3-290 10-Jul-00 11.3 7.95 231 16.7 121 31 6 3 <1 140 <5 4 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 0.27
3-290 27-Oct-00 1.8 8.21 239 5.83
3-290 19-Jun-01 10.4 8.32 206 18.75  117 < 5. 32 5 1 < 1.   5 0.9       < .1    < .05  
3-290 04-Sep-01 9.9 7.74 337 4.44 6.03 151 14 43 7 2 < 1. 168 < 5. 4 0.8  0.06  < .1 < .1 0.09 0.13  < .03  < .05  
3-290 08-Oct-01 6 6.94 408 2.48  181 11 47 8 7 2 180  1.5 18.6       1.06  0.06  < .05  
3-290 13-Jun-02 13.9 8.39 219 24.2  111 5 25 4 3 < 1. 103 < 5. 3 < 1.       < .05    < .05  
3-290 25-Sep-02 7 7.01 399 0.649 7.33 200 17 48 9 4 1 180 < 5. 18 1  0.06  0.2 < .1 1.12 1.12   < .03 < .05  
3-290 16-Oct-02 4.6 6.93 381 0.402  201 < 5. 47 8 2 1 174 < 5. 11 < 1.       1    0.08  
3-290 19-Jun-03 11.3 8.62 146 21.6  104 < 5. 25.1 3.3 2.3 0.62 124 < 5. 3 1       0.01    < .05  
3-290 23-Sep-03    0                        
3-290 30-Oct-03    0                        
3-290 24-Jun-04 10.4 7.52 168 2.94  163 < 5. 24.2 3.59 1.36 0.95 72 < 5. 7 < 1.       0.21  0.08 < .05 < .05  
3-290 07-Sep-04    0                        
3-290 26-Jun-05 9.8 7.83 112 14.6  109 < 5. 21.1 2.84 2.25 0.47 71 <5 4 < 1.       0.02  0.14  < .05  
3-290 08-Sep-05    0                        
3-290 14-Oct-05    0                        
3-290 29-Jun-06    0                        
3-290 18-Aug-06    0                        
3-290 07-Nov-06    0                        
3-290 23-Jun-07 17 8.47 148 13.9                        
3-290 20-Sep-07 8.5 8.17 197 3.73                        
3-290 17-Nov-07 0.2 7.99 163 1.06                        
3-290 30-Jun-08 10.4 8.05 133 121                        
3-290 23-Sep-08 5.4 8.35 217 4.39                        
3-290 29-Oct-08 2 7.43 188 2.6                        
3-290 26-Jun-09 9.1 8.37 142 48.4                        
3-290 28-Sep-09 8.2 8.48 201 2.97                        
3-290 11-Nov-09 0.6 8.16 188 5.64                        
3-290 19-Jun-10 7.5 8.28 131 94.5                        
3-290 21-Sep-10 7.3 8.42 190 6.88  136 < 4. 32.9 4.8 1.9 0.8 121 1 5 2  < .05  < .02 < .02 < .005 < .005      
3-290 12-Nov-10 0.6 8.56 196.7 13.25                        
3-290 07-Jul-11 11.9 8.2 138 83                        
3-290 28-Sep-11 9 8.55 205 10.6                        
3-290 10-Nov-11 0.3 8.6 254 9.8                        
3-290 18-Jun-12 9.4 8.5 208 25.6                        
3-290 11-Sep-12 10.1 7.85 201 8.45                        
3-290 30-Oct-12 0.5 8.01 217 6.29                        
3-290 06-Jun-13 6.7 8.4 156 65.2                        
3-290 20-Sep-13 7.6 8.6 221 4.9                        
3-290 18-Nov-13    0                        

4-173 09-Oct-97 4.6 7.2 322 5 200 49 9 2 0 195 <5 5 2 <0.01 0.2 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <02 <0.01 0.9 <0.03 0.04

MetalsMajor Ions Nutrients



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

4-173 21-Jul-98 4.3 6.2 160 2.5 204 48 9 1 <1 191 <5 6 2 <0.01 0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <02 <0.01 0.9 <0.03 0.04
4-173 13-Oct-98 4.5 7.6 230 2.1 188 49 9 2 <1 200 <5 5 2 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.9 <0.03 <0.05
4-173 07-Jul-99 2.9 7.33 199 1.5 171 45 9 3 <1 192 <5 5 1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1.17 <0.03 <0.05
4-173 19-Oct-99 3.3 7.8 303 1.2 163 49 10 2 <1 196 <5 5 1 <0.01 0.2 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 1.18 <0.03 <0.05
4-173 11-Jul-00 4 8.11 312 1.40 185 49 9 1 <1 193 <5 5 1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 0.87 <0.05
4-173 26-Oct-00 3.7 7.26 311 1.44
4-173 18-Aug-06 6.3 7.77 219 0.68
4-173 07-Nov-06 3.9 7.38 204 0.85
4-173 27-Jun-07 4.6 7.47 209 0.58
4-173 27-Sep-07 5.6 7.63 252 0.57
4-173 17-Nov-07 4 7.4 221 0.59
4-173 22-Jun-08 4 7.43 126 1.60
4-173 22-Sep-08 5.1 7.42 244 0.67
4-173 30-Oct-08 4.3 7.47 258 0.72
4-173 30-Jun-09 5 7.1 151 0.98
4-173 21-Sep-09 5.7 7.34 245 0.67
4-173 07-Nov-09 4.2 7.51 236 0.82
4-173 12-Jun-10 5.7 7.41 119 1.99
4-173 12-Sep-10 5.6 7.47 258 0.41
4-173 24-Sep-11 5.8 7.57 241 0.77
4-173 11-Nov-11 4.1 7.75 228 1.01
4-173 23-Sep-12 6.5 7.68 274 0.52
4-173 05-Nov-12 5 7.61 284 0.67
4-173 19-Jun-13 4.7 7.39 201 0.59
4-173 20-Sep-13 6.1 7.50 283 0.51
4-173 09-Nov-13 4.2 7.65 272 0.48
4-173 24-Jun-14 4 7.25 162 0.57

4-429 20-Oct-97 6 7.2 149 2 80 22 4 2 <1 84 <5 0 2 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0 <0.03 0.05
4-429 19-Oct-99 5.8 7.3 133 1.4 76 21 4 1 <1 83 <5 3 <1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1.38 <0.03 0.08
4-429 12-Jul-00 9.6 7.84 155 No overflow 104 24 4 <1 <1 88 <5 3 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 1.91 <0.05
4-429 27-Oct-00 5.9 7.52 144 1.28
4-429 18-Aug-06 7.9 7.06 140 0.61
4-429 07-Nov-06 --- --- --- Dry
4-429 27-Jun-07 7.8 6.91 139 0.55
4-429 27-Sep-07 8 7.69 136 1.07
4-429 17-Nov-07 6.3 7.42 124 0.95
4-429 22-Jun-08 4.5 7.37 114 13.3
4-429 22-Sep-08 7.5 7.49 141 0.45
4-429 30-Oct-08 --- --- --- Dry
4-429 30-Jun-09 6.5 7.12 137 0.37
4-429 21-Sep-09 7.8 7.29 141 0.82
4-429 07-Nov-09 --- --- --- Dry
4-429 12-Jun-10 6.4 7.46 118 10.6
4-429 12-Sep-10 7.8 7.22 149 1.12
4-429 24-Sep-11 7.2 7.42 165 1.62
4-429 11-Nov-11 5.4 7.84 129 0.78
4-429 23-Sep-12 8.4 7.46 137 1.19
4-429 05-Nov-12 --- --- --- Dry
4-429 19-Jun-13 --- --- --- No overflow



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

4-429 20-Sep-13 --- --- --- Dry
4-429 09-Nov-13 6.6 7.79 160 0.94
4-429 24-Jun-14 4.6 7 136 3.21

5-231 13-Oct-97 3.4 7.1 244 3 140 38 5 1 <1 143 <5 17 2 <0.01 0.2 <0.01 <0.1 2.4 <0.1 <0.1 <0.1 <0.2 <0.01 1.2 <0.03 0.09
5-231 21-Jul-98 2.8 6.2 120 3 161 38 3 1 <1 137 <5 5 1 <0.01 0.1 <0.01 <0.1 1.2 <0.1 <0.1 <0.1 <0.2 <0.01 <0.1 <0.03 <0.01
5-231 13-Oct-98 3.5 7.8 170 2.4 148 40 4 2 <1 152 <5 6 2 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.1 <0.03 <0.05
5-231 07-Jul-99 1.9 7.16 205 8 133 35 3 3 <1 132 <5 5 <1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.34 <0.03 0.07
5-231 19-Oct-99 2.7 7.3 231 1.4 130 40 6 2 <1 146 <5 6 <1 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.44 <0.03 0.07
5-231 10-Jul-00 2.9 7.42 227 2.96 117 33 5 2 <1 138 <5 5 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.02 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05
5-231 26-Oct-00 2.9 7.06 242 1.65

7-242 09-Oct-97 3.4 7.4 377 12 190 59 9 1 <1 232 <5 9 2 <0.01 0.1 <0.01 <0.1 0.6 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.03 0.03

8-253 09-Oct-97 3.8 6.6 151 20+ 70 24 2 1 <1 100 0 19 1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.6 <0.03 0.02
8-253 21-Jul-98 3.3 5.97 80 1.4 118 24 2 <1 <1 86 <5 2 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.5 <0.03 <0.01
8-253 13-Oct-98 4.1 7.8 100 12 91 24 3 1 <1 95 <5 2 1 <0.01 0.2 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.5 <0.03 <0.05
8-253 07-Jul-99 2.3 6.76 140 12 80 23 2 2 <1 87 <5 2 <1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 2.43 <0.03 <0.05
8-253 19-Oct-99 3.2 7 141 18 79 24 3 1 <1 90 <5 3 <1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.89 <0.03 <0.05
8-253 10-Jul-00 2.9 7.42 146 15.1 77 21 3 2 <1 86 <5 2 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05
8-253 26-Oct-00 3.4 6.95 151 14.2
8-253 26-Jun-05 2.9 7.46 100 17.1                        
8-253 18-Aug-06 3.4 6.92 137 14.4
8-253 07-Nov-06 3.6 7.11 137 16.5
8-253 27-Jun-07 3.1 7.22 137 15.9
8-253 17-Nov-07 3.7 6.94 117 15.1
8-253 30-Jun-08 2.9 7.24 116 19.8
8-253 22-Sep-08 3.4 7.36 144 15.4
8-253 29-Oct-08 3.6 7.01 143 15.5
8-253 21-Sep-09 3.9 7.06 143 15.9
8-253 07-Nov-09 3.9 7.48 148 16.5
8-253 12-Jun-10 4.2 7.06 101 22.6
8-253 12-Sep-10 3.9 6.97 145 16.2
8-253 17-Nov-10 3.9 7.02 149 13.7
8-253 07-Jul-11 3.2 7.26 113 24.1
8-253 24-Sep-11 4 7.39 165 18.1
8-253 11-Nov-11 4 7.61 127 18.5
8-253 15-Jun-12 3.4 7.38 121 18.1
8-253 23-Sep-12 4.3 7.05 148 16.7
8-253 05-Nov-12 4.3 7.23 151 16.3
8-253 19-Jun-13 3.6 7.16 134 15.9
8-253 20-Sep-13 4.4 7.01 159 14.6
8-253 09-Nov-13 4.3 7.33 172 14.5
8-253 25-Jun-14 3.2 7.1 169 15.2

21-222 09-Oct-97 4.4 7.2 350 10 190 51 12 2 <1 208 <5 9 2 <0.01 0.1 <0.01 <0.1 0.8 <0.1 <0.1 <0.1 <0.2 <0.01 1 <0.03 0.02
21-222 21-Jul-98 6.4 7.3 200 18 200 45 10 1 <1 190 <5 5 1 <0.01 <0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 1 <0.03 0.01
21-222 13-Oct-98 4.1 7.7 280 6 196 52 12 2 <1 218 <5 7 1 <0.01 0.1 <0.01 <0.1 0.5 <0.1 <0.1 <0.1 <0.2 <0.01 1 <0.03 <0.05
21-222 07-Jul-99 2.4 7.41 260 12 160 40 9 1 <1 178 <5 5 <1 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1.21 <0.03 <0.05
21-222 19-Oct-99 3.5 7.5 339 5.5 204 55 13 2 <1 221 <5 7 <1 <0.01 0.1 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1.51 <0.03 <0.05



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

21-222 11-Jul-00 3.2 7.49 309 6.60 188 48 11 <1 <1 196 <5 6 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 ><0.01 <0.03 0.91 <0.05
21-222 21-Aug-06 4.9 7.08 313 6.98
21-222 07-Nov-06 5 7.25 313 6.76
21-222 28-Jun-07 4.1 7.35 297 8.24
21-222 25-Sep-07 6 7.59 300 5.54
21-222 14-Nov-07 5.1 7.23 301 4.93
21-222 09-Jul-08 3.5 6.93 280 12.3
21-222 30-Sep-08 5.3 7.34 351 6.64
21-222 28-Oct-08 4.8 7.46 366 5.28
21-222 30-Jun-09 3.7 6.94 287 11.9
21-222 21-Sep-09 5.3 7.44 361 5.98
21-222 11-Nov-09 5.2 7.43 371 4.78
21-222 22-Jun-10 3.4 7.22 235 15.2
21-222 25-Sep-10 5.8 7.17 353 5.86
21-222 25-Sep-11 5.1 7.54 360 7.30
21-222 11-Nov-11 5 7.64 388 6.46
21-222 24-Sep-12 5.9 7.39 353 4.12
21-222 05-Nov-12 5.7 7.7 371 3.02
21-222 30-Jun-13 4.8 7.19 313 8.31
21-222 20-Sep-13 6.1 7.52 373 5.10
21-222 14-Nov-13 5.5 7.52 374 4.05
21-222 24-Jun-14 4.2 7.39 293 10.3

28-110 08-Oct-97 6.5 7.2 310 2.1 200 56 10 2 <1 219 0 7 2 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0 <0.03 0.03
28-110 21-Jul-98 5.9 7.4 250 2 226 56 9 2 <1 224 <5 7 2 <0.01 0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.03 <0.01
28-110 13-Oct-98 5.8 7.8 330 1.8 209 55 10 2 <1 238 <5 7 2 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.03 <0.05
28-110 07-Jul-99 4.8 7.48 327 1.3 194 53 9 2 <1 219 <5 7 1 <0.01 0.2 <0.01 <0.1 1.8 <0.1 <0.1 0.2 <0.2 <0.01 0.52 <0.03 <0.05
28-110 19-Oct-99 5.5 7.42 343 1.9 204 58 11 3 <1 225 <5 7 1 <0.01 0.2 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 1.21 <0.03 <0.05
28-110 11-Jul-00 5.6 7.37 348 1.15 216 57 10 1 <1 222 <5 7 1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 0.31 <0.05
28-110 27-Oct-00 5.8 7.22 339 2.21
28-110 31-Jul-06 7.5 7.46 335 1.85
28-110 18-Nov-06 5.1 7.57 333 1.85
28-110 28-Jun-07 6.1 7.78 339 1.96
28-110 27-Sep-07 7.2 7.76 309 1.76
28-110 22-Dec-07 4.6 7.74 303 1.42
28-110 28-Jun-08 5.2 7.08 345 2.94
28-110 22-Sep-08 6.1 7.49 340 1.96
28-110 28-Oct-08 6.7 7.49 347 2.10
28-110 29-Jun-09 5.4 7.45 341 2.49
28-110 21-Sep-09 6.9 7.47 348 2.10
28-110 11-Nov-09 5.6 7.52 350 2.10
28-110 22-Jun-10 5 7.51 343 2.55
28-110 25-Sep-10 7.5 7.35 356 1.99
28-110 24-Sep-11 6.3 7.73 373 2.53
28-110 11-Nov-11 5.5 7.68 375 2.44
28-110 24-Sep-12 7.1 7.57 342 2.04
28-110 04-Dec-12 5.4 7.45 350 1.91
28-110 30-Jun-13 6.2 7.52 364 2.09
28-110 20-Sep-13 7.5 7.52 361 1.89
28-110 14-Nov-13 5.5 7.61 360 1.96



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

28-110 24-Jun-14 5 7.57 347 2.41

29-133 08-Oct-97 8.5 7.2 278 20 180 60 5 2 <1 205 <5 6 2 <0.01 0.3 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0 <0.03 0.03
29-133 21-Jul-98 3.4 6.9 230 60 212 60 4 1 <1 205 <5 6 1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.03 0.02
29-133 13-Oct-98 3.4 7.8 270 15 203 61 4 2 <1 224 <5 5 2 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 <0.05
29-133 08-Jul-99 2.5 7.47 290 60 181 56 4 3 <1 205 <5 4 <1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1.23 <0.03 <0.05
29-133 19-Oct-99 2.9 7.5 322 25 195 60 7 2 <1 215 <5 6 1 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.91 <0.03 <0.05
29-133 12-Jul-00 3.3 7.49 331 36.6 188 62 5 <1 <1 214 <5 5 1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 0.4 <0.05
29-133 21-Aug-06 3.4 7.07 332 38.7
29-133 07-Nov-06 3.5 7.06 327 24.0
29-133 28-Jun-07 3.6 7.47 331 43.9
29-133 25-Sep-07 3.7 7.06 270 21.1
29-133 14-Nov-07 3.7 7.33 273 19.5
29-133 09-Jul-08 3.7 7.08 341 67.7
29-133 30-Sep-08 3.9 7.22 342 28.6
29-133 28-Oct-08 3.7 7.27 345 26.3
29-133 30-Jun-09 3.9 7.10 335 62.1
29-133 21-Sep-09 3.9 7.25 341 28.8
29-133 11-Nov-09 3.9 7.48 349 29.5
29-133 22-Jun-10 3.6 7.28 309 67.9
29-133 25-Sep-10 4.3 7.19 334 25.4
29-133 25-Sep-11 4.1 7.46 363 42.1
29-133 11-Nov-11 4.2 7.64 364 34.1
29-133 24-Sep-12 4.3 7.41 326 22.2
29-133 05-Nov-12 4.2 7.28 343 15.4
29-133 30-Jun-13 4.3 7.12 338 45.0
29-133 20-Sep-13 4.4 7.75 347 23.8
29-133 14-Nov-13 4.3 7.46 349 19.7
29-133 24-Jun-14 4.1 7.44 357 56.4

29-138 08-Oct-97 6.4 7.0 478 15 280 79 7 2 <1 300 0 5 2 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0 <0.03 0.03
29-138 21-Jul-98 4.8 7 350 30 293 85 7 2 <1 299 <5 3 13 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.2 <0.03 <0.01
29-138 13-Oct-98 5.9 7.6 390 1.7 270 85 8 2 <1 307 <5 4 2 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.03 <0.05
29-138 08-Jul-99 3.9 7.34 420 28 251 78 7 3 <1 295 <5 3 <1 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.65 <0.03 <0.05
29-138 19-Oct-99 5.1 7.28 448 3.1 262 84 12 3 <1 300 <5 5 1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.71 <0.03 <0.05
29-138 12-Jul-00 4.8 7.27 444 19.4 273 84 7 1 <1 296 <5 4 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 0.27 <0.05
29-138 21-Aug-06 5.5 6.85 449 13.5
29-138 07-Nov-06 5.9 6.9 438 7.39
29-138 28-Jun-07 4.7 7.37 441 42.9
29-138 25-Sep-07 6.3 7.43 379 4.84
29-138 14-Nov-07 5.6 7.17 392 3.16
29-138 09-Jul-08 4.5 7.12 422 97.0
29-138 30-Sep-08 6.3 7.16 441 6.38
29-138 28-Oct-08 5.8 7.2 446 4.52
29-138 30-Jun-09 4.8 7.13 435 76.6
29-138 21-Sep-09 6.3 7.21 440 6.58
29-138 11-Nov-09 6 7.27 449 4.10
29-138 22-Jun-10 4.3 7.35 407 103
29-138 25-Sep-10 6.9 7.15 456 5.15
29-138 25-Sep-11 6 7.22 468 10.3



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

29-138 11-Nov-11 6 7.58 480 5.44
29-138 24-Sep-12 6.6 7.34 445 3.81
29-138 05-Nov-12 6.2 7.53 459 2.60
29-138 30-Jun-13 5.2 7.33 444 44.0
29-138 20-Sep-13 6.6 7.36 473 5.86
29-138 14-Nov-13 5.9 7.48 474 3.73
29-138 24-Jun-14 4.7 7.29 476 103

32-183 09-Oct-97 4.2 6.9 230 4 140 32 5 2 <1 136 <5 6 2 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 0.02
32-183 21-Jul-98 3.6 5.9 80 17 131 23 4 1 <1 95 <5 4 1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.03 <0.01
32-183 13-Oct-98 3.8 7.5 160 4 134 32 6 2 <1 133 <5 6 1 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 <0.05
32-183 07-Jul-99 2.5 7.03 134 20 91 22 4 1 <1 95 <5 4 <1 <0.01 0.2 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 <0.05
32-183 19-Oct-99 1.9 7.88 193 3.2 117 33 7 2 <1 140 <5 6 <1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.64 <0.03 <0.05
32-183 11-Jul-00 4.9 7.93 174 5.04 119 27 5 1 <1 102 <5 5 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 0.37 <0.05
32-183 26-Oct-00 2.1 7.46 212 0.99

32-277 13-Oct-97 6.1 7.5 208 1.5 180 41 7 1 <1 163 <5 10 2 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.9 <0.03 0.04
32-277 21-Jul-98 5.2 6.1 150 2.1 176 40 6 2 <1 154 <5 7 1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.9 <0.03 <0.01
32-277 13-Oct-98 5.9 7.9 240 0.75 181 44 8 2 1 189 <5 8 1 <0.01 0.2 <0.01 <0.1 0.9 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 <0.05
32-277 07-Jul-99 4.2 7.33 228 3 137 36 6 1 <1 147 <5 6 <1 <0.01 0.2 <0.01 <0.1 1.8 <0.1 <0.1 <0.1 <0.2 <0.01 1.2 <0.03 <0.05
32-277 19-Oct-99 Damp
32-277 11-Jul-00 5.6 7.64 268 1.36 177 43 7 <1 <1 160 <5 8 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 0.89 <0.05
32-277 27-Oct-00 6.1 7.30 213 0.88
32-277 31-Jul-06 5.8 7.08 275 1.613
32-277 18-Nov-06 6.1 7.28 259 1.064
32-277 27-Jun-07 6.1 7.75 265 1.020
32-277 27-Sep-07 7.4 7.36 291 0.606
32-277 20-Dec-07 6 7.33 234 0.563
32-277 24-Jun-08 4.8 7.61 156 10.4
32-277 22-Sep-08 6.2 7.21 275 0.977
32-277 28-Oct-08 6.7 7.26 279 0.857
32-277 30-Jun-09 5.2 7.24 214 3.80
32-277 28-Sep-09 6.9 7.16 289 0.949
32-277 04-Dec-09 6.3 7.19 309 0.877
32-277 12-Jun-10 5.3 7.39 155 8.215
32-277 25-Sep-10 7.8 7.14 296 0.721
32-277 25-Sep-11 6.1 7.39 299 1.430
32-277 17-Nov-11 6.2 7.47 296 1.240
32-277 24-Sep-12 7.6 7.47 294 0.617
32-277 04-Dec-12 6.7 7.46 321 0.570
32-277 30-Jun-13 6.3 7.14 283 0.888
32-277 20-Sep-13 7.8 7.38 316 0.514
32-277 01-Dec-13 5.1 7.26 333 0.455
32-277 24-Jun-14 5.2 7.46 204 2.239

32-279 09-Oct-97 7.2 7.3 360 2.8 230 57 15 2 <1 247 <5 11 2 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1 <0.03 0.01
32-279 21-Jul-98 5.6 7.2 210 2.8 234 52 14 1 <1 224 <5 5 1 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.7 <0.03 <0.01
32-279 13-Oct-98 5.9 7.4 310 0.9 240 57 17 2 <1 259 <5 10 2 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.9 <0.03 <0.05
32-279 07-Jul-99 4.3 7.44 283 6 190 47 12 1 <1 215 <5 6 <1 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1.49 <0.03 <0.05
32-279 19-Oct-99 5.4 7.4 387 1.6 224 58 17 3 <1 250 <5 10 <1 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1.08 <0.03 <0.05



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

32-279 11-Jul-00 5.1 7.65 316 1.56 231 55 15 1 <1 242 <5 9 <1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 0.76 <0.05
32-279 27-Oct-00 4.8 7.09 382 2.91

33-268 13-Oct-97 3.4 6.6 114 1 70 14 3 1 <1 46 <5 9 2 <0.01 0.1 <0.01 <0.1 0 <0.1 <0.1 <0.1 <0.2 <0.01 0.9 <0.03 0.12
33-268 13-Oct-98 3.9 8.1 60 0 73 13 1 2 <1 46 <5 5 2 <0.01 0.1 <0.01 <0.1 6.9 <0.1 <0.1 <0.1 <0.2 <0.01 0.9 <0.03 <0.05
33-268 23-Aug-06 5.1 6.89 90 3.11
33-268 18-Nov-06 2.8 7.05 94 0.96
33-268 27-Jun-07 5.5 8.24 91 5.87
33-268 27-Sep-07 5.2 7.08 87 0.88
33-268 20-Dec-07 2.1 7.16 80 0.96
33-268 24-Jun-08 3.7 7.72 79 6.42
33-268 22-Sep-08 4.6 7.25 93 0.96
33-268 27-Dec-08 0.1 7.59 95 1.06
33-268 30-Jun-09 4.1 6.94 82 3.03
33-268 28-Sep-09 5.7 7.1 95 0.95
33-268 04-Dec-09 2.8 7.97 98 0.92
33-268 12-Jun-10 4.4 6.83 70 6.20
33-268 25-Sep-10 6 6.73 79 0.92
33-268 25-Sep-11 5.5 7.2 97 0.96
33-268 17-Nov-11 4 7.29 108 2.08
33-268 24-Sep-12 6.4 6.98 82 0.87
33-268 04-Dec-12 3.6 7.33 107 0.79
33-268 30-Jun-13 7 7.21 84 0.91
33-268 20-Sep-13 6.6 6.68 96 0.82
33-268 01-Dec-13 3.6 7.4 112 0.73
33-268 24-Jun-14 4.2 7.42 63 0.77

MSS-1 11-Sep-97 6 7.7 370 240 59 8 2 <1 236 <5 10 2 <0.01 <0.1 <0.01 <0.1 0.9 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.01 0.03
MSS-1 12-Jul-00 3.8 7.71 378 1.05 216 65 9 <1 <1 243 <5 <1 <0.01 <0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 0.31 <0.05

MST-1 11-Sep-97 9.6 7.8 369 200 62 8 1 <1 237 <5 0 1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.01 0.03

MST-2 11-Sep-97 8 8.2 195.2 140 30 2 2 <1 112 <5 0 2 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.01 0.03

MST-3 11-Sep-97 7.9 7.8 423 250 57 16 2 <1 270 <5 6 2 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.2 <0.01 0.02
MST-3 21-Jul-98 20 8.2 230 15
MST-3 12-Jul-00 7.9 7.56 405 1.66 222 58 17 <1 <1 257 <5 5 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 1.15 <0.05

Creeks
C-1 20-Oct-97 3.2 7.7 239 0.88 4.2 140 <5 34 4 4 <1 119 0 17 4 <0.01 0.1 <0.01 0.2 0.7 <0.1 <0.1 <0.1 <0.2 <0.01 0.1 <0.03 0.02 <2
C-1 21-Jul-98 13.5 7.9 200 325 170 <5 38 3 2 <1 132 <5 10 2 <0.01 0.1 <0.01 <0.1 0.6 <0.1 <0.1 <0.1 <0.2 <0.01 0.2 <0.01 0.01 <2
C-1 12-Oct-98 6.7 8.5 180 292 151 7 39 6 3 1 134 <5 18 4 <0.01 0.2 <0.01 0.1 0.7 <0.1 <0.1 <0.1 <0.2 <0.01 0.2 <0.03 <0.05 <2
C-1 08-Jul-99 12.7 8.14 195 628 137 <5 37 4 <1 <1 126 <5 9 2 <0.01 0.2 <0.01 0.1 0.6 <0.1 <0.1 <0.1 <0.2 <0.01 0.34 <0.03 <0.05 <2
C-1 19-Oct-99 -0.3 7.95 252 140 5.2 154 8 44 5 3 <1 140 <5 22 3 <0.01 0.2 <0.01 <0.1 0.6 <0.1 <0.1 <0.1 <0.2 <0.01 0.71 <0.03 <0.05 <2
C-1 10-Jul-00 14.7 8.29 253 295 10.3 145 <5 34 5 3 <1 129 <5 15 4 <0.01 0.1 <0.01 <0.1 0.5 <0.1 <0.1 <0.1 <0.1 <0.01 <0.03 <0.03 <0.05 <2

C-2 21-Jul-98 13.2 8.2 220 211 183 15 46 5 2 <1 145 11 6 2 <0.01 <0.1 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 0.02 <2
C-2 12-Oct-98 3.4 8.5 180 16 176 <5 47 7 2 1 181 <5 9 3 <0.01 0.2 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 <0.05 <2
C-2 07-Jul-99 13.4 8.4 244 115 151 <5 44 5 <1 <1 158 <5 4 <1 <0.01 0.1 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1.09 <0.03 <0.05 <2
C-2 19-Oct-99 -0.6 7.97 324 21 4.6 214 6 60 8 3 <1 216 <5 11 2 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 1 <0.03 <0.05 <2



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

C-2 10-Jul-00 11.4 7.96 287 90 8.28 176 <5 50 7 <1 <1 174 <5 7 2 <0.01 0.2 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05 2

C-3 20-Oct-97 2.8 8.3 322 1.54 5.4 180 <5 53 7 3 <1 210 <5 8 3 <0.01 0.1 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 0.2 <0.03 0.01 <2
C-3 21-Jul-98 13.1 8.5 230 300 200 7 52 5 1 <1 172 12 4 <1 <0.01 <0.1 <0.01 <0.1 0.5 <0.1 <0.1 <0.1 <0.2 <0.01 0.1 0.14 0.02 3
C-3 12-Oct-98 6.7 8.3 220 32 178 <5 45 8 2 1 180 <5 7 2 <0.01 0.4 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.2 <0.03 <0.05 <2
C-3 07-Jul-99 13.4 8.5 218 300 177 9 52 5 <1 <1 182 7 4 <1 <0.01 0.1 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 0.4 <0.03 <0.05 <2
C-3 19-Oct-99 -0.5 8.2 306 200 4.4 213 5 59 7 2 <1 215 <5 8 <1 <0.01 0.2 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.54 <0.03 <0.05 <2
C-3 10-Jul-00 11.3 8.39 304 329 9.28 163 <5 53 7 1 <1 190 <5 15 <1 <0.01 0.1 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05 <2

C-4 20-Oct-97 5.7 8.3 279 4.5 5.1 140 <5 39 6 4 <1 161 0 7 6 <0.01 0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.9 <0.03 0.02 <2
C-4 21-Jul-98 14.8 8.1 250 1828 190 <5 46 7 2 <1 148 14 5 3 <0.01 <0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.1 <0.03 <0.01 <2
C-4 12-Oct-98 10.1 8.3 200 964 144 5 38 7 2 <1 158 <5 5 4 <0.01 0.2 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.1 <0.03 <0.05 <2
C-4 08-Jul-99 14.4 8.51 270 3120 168 6 46 6 1 <1 171 <5 5 2 <0.01 0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 1.28 <0.03 <0.05 <2
C-4 19-Oct-99 5.2 8.25 255 450 4.2 161 <5 42 7 3 <1 160 <5 5 3 <0.01 0.1 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.41 <0.03 <0.05 <2
C-4 10-Jul-00 17.9 8.48 254 1522 8.13 133 <5 33 7 3 <1 146 3 5 3 <0.01 <0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05 <2

C-5 20-Oct-97 4.6 7.5 244 0.36 4.8 140 16 36 5 3 <1 148 <5 6 2 <0.01 0.1 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 0.3 <0.03 0.03 <2
C-5 23-Jul-98 8.8 8 170 44.6 153 <5 33 5 2 <1 138 <5 4 1 <0.01 <0.1 <0.01 <0.1 0.1 <0.1 <0.1 0.1 <0.2 <0.01 0.3 <0.03 <0.05 <2
C-5 13-Oct-98 5.6 7.6 190 20 165 <5 42 7 3 <1 170 <5 5 2 <0.01 <0.1 <0.01 <0.1 0.3 <0.1 <0.1 <0.1 <0.2 <0.01 0.2 <0.03 <0.05 <2
C-5 08-Jul-99 9 8.07 192 70 118 5 31 5 2 <1 123 <5 4 1 <0.01 0.1 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.45 <0.03 <0.05 <2
C-5 19-Oct-99 1.6 7.76 266 23 4.2 155 7 42 7 2 <1 161 <5 4 1 <0.01 0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.61 <0.03 <0.05 <2
C-5 10-Jul-00 12.1 7.86 244 37.0 7.88 117 <5 33 6 2 <1 148 <5 3 <1 <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05 <2
C-5 27-Oct-00 3.7 7.84 259 17.7
C-5 18-Aug-06 9.6 7.57 202 4.98 0.78 7.28
C-5 07-Nov-06 5.4 7.33 160 2.61 6.59
C-5 23-Jun-07 9.8 8.33 145 32.4 7.2
C-5 27-Sep-07 Dry
C-5 17-Nov-07 Dry
C-5 30-Jun-08 13.3 8.23 136 165 7.49
C-5 23-Sep-08 5.5 7.53 219 1.53
C-5 29-Oct-08 3.4 7.26 238 0.151
C-5 26-Jun-09 9.8 7.96 140 90.4
C-5 28-Sep-09 Dry
C-5 11-Nov-09 Dry
C-5 19-Jun-10 9.4 8.28 129 142 5.04 8.82
C-5 25-Sep-10 Dry
C-5 17-Nov-11 0.9 8.19 192 5.73 5.10 9.60
C-5 23-Sep-12 Dry
C-5 04-Dec-12 Dry
C-5 30-Jun-13 9 8.06 166 7.46
C-5 10-Sep-13 Dry
C-5 14-Nov-13 Dry
C-5 14-Nov-13 Dry
C-5 25-Jun-14 14 8.01 162 123

C-6 19-Oct-99 1.2 8.23 268 91 5.1 169 6 46 7 4 <1 169 <5 7 5 <0.01 0.2 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.66 <0.03 <0.05 <2
C-6 10-Jul-00 9.9 8.69 201 215 11 105 7 28 5 2 <1 94 13 4 2 <0.01 <0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05 <2
C-6 23-Aug-06 14.2 8.33 240 146 3.19 7.41
C-6 14-Dec-06 0.5 8.34 273 144 11.2
C-6 27-Jun-07 21.0 8.59 188 171 4.6 9.72



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

C-6 27-Sep-07 10.9 8.6 229 109 9.95
C-6 20-Dec-07 0.1 8.15 238 98
C-6 23-Jun-08 16.2 8.16 135 1544 7.02
C-6 22-Sep-08 8.1 8.56 227 133
C-6 27-Dec-08 0.2 8.01 306 95
C-6 30-Jun-09 16.3 8.26 205 398
C-6 28-Sep-09 12.5 8.97 194 100
C-6 04-Dec-09 0.4 8.17 322 143
C-6 19-Jun-10 13.3 8.44 173 746 8.63 8.07
C-6 12-Sep-10 13.6 9.05 186 116
C-6 25-Sep-11 10.5 8.78 202 374
C-6 17-Nov-11 0.4 8.23 282 281 1.92 9.62
C-6 23-Sep-12 10.8 8.67 212 95
C-6 04-Dec-12 0.4 8.15 281 130
C-6 30-Jun-13 21.7 8.67 204 131
C-6 22-Sep-13 8.3 8.15 276 110
C-6 22-Sep-13 8.8 8.65 282 124
C-6 01-Dec-13 0.2 8.44 331 69.4 3.21 10.6
C-6 24-Jun-14 14.4 8.81 177 204

C-7 19-Oct-99 4.9 8.35 236 530 5.3 151 9 41 7 2 <1 172 <5 3 <1 <0.01 0.1 <0.01 <0.1 0.2 <0.1 <0.1 <0.1 <0.2 <0.01 0.34 <0.03 <0.05 <2
C-7 10-Jul-00 15.7 8.31 267 1021 9.06 126 <5 35 7 2 <1 150 5 5 2 <0.01 <0.1 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05 <2
C-7 23-Aug-06 17 8.26 239 627 5.20 7.45
C-7 14-Dec-06 0.5 8.3 259 455 8.84
C-7 28-Jun-07 17.9 8.57 286 1042
C-7 27-Sep-07 10.5 8.71 214 357 7.95
C-7 20-Dec-07 0.7 8.41 212 487
C-7 24-Jun-08 12.4 8.27 262 6306
C-7 22-Sep-08 11 8.87 206 588
C-7 27-Dec-08 0.1 8.04 280 562
C-7 30-Jun-09 15.8 8.28 295 2169
C-7 28-Sep-09 13.6 8.6 222 356
C-7 04-Dec-09 0.9 7.98 287 278
C-7 12-Jun-10 8.6 8.64 244 7392 9.11 8.3
C-7 12-Sep-10 11.6 8.56 230 441
C-7 25-Sep-11 11.7 8.89 245 890
C-7 17-Nov-11 1 8.18 313 693 3.38 9.56
C-7 24-Sep-12 12.7 8.7 211 346
C-7 04-Dec-12 1.4 8.21 313 332
C-7 30-Jun-13 18.4 8.39 306 875
C-7 22-Sep-13 11.9 8.88 245 306
C-7 01-Dec-13 1.1 8.27 324 281 2.66 10.3
C-7 25-Jun-14 16.2 8.74 316 1269

C-8 19-Oct-99 4.2 8.4 252 390 5.5 156 <5 44 6 2 <1 164 <5 4 1 <0.01 0.1 <0.01 <0.1 0.1 <0.1 <0.1 <0.1 <0.2 <0.01 0.76 <0.03 <0.05 <2
C-8 10-Jul-00 13.6 8.38 284 1039 9.89 143 <5 40 7 2 <1 162 6 5 2 <0.01 0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.01 <0.03 <0.03 <0.05 <2
C-8 23-Aug-06 15.4 8.03 274 557 1.97 8.57
C-8 14-Dec-06 0.5 8.55 259 725 11
C-8 27-Jun-07 13.3 8.41 284 910 14.5 7.57
C-8 27-Sep-07 10.5 8.72 231 428 8.15



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

C-8 17-Nov-07 3.1 8.31 217 470 1.64 9.92
C-8 24-Jun-08 13.5 8.62 257 6097 8.95
C-8 22-Sep-08 9 8.69 254 670
C-8 27-Dec-08 0.1 8.34 252 357
C-8 30-Jun-09 15 8.41 295 2255
C-8 28-Sep-09 10.2 8.51 255 593
C-8 11-Nov-09 3.7 8.51 250 784
C-8 12-Jun-10 8.8 8.58 245 6662 11.3 8.25
C-8 12-Sep-10 12.5 8.7 247 543
C-8 25-Sep-11 9.2 8.36 274 962
C-8 17-Nov-11 1.4 8.41 301 798 1.83 10.3
C-8 24-Sep-12 10.5 8.59 230 429
C-8 04-Dec-12 0.9 8.26 290 585
C-8 30-Jun-13 13.8 8.42 306 1208
C-8 22-Sep-13 7.3 8.67 274 657
C-8 01-Dec-13 1 8.65 305 467 1.67 10.9
C-8 24-Jun-14 9.3 8.33 299 1730

CS-10 30-Jul-81 12   184 8.8 145 1     132  24 3.29       0.03      
CS-10 22-Oct-81 1   305 11.5 155 6.5     154  18 3.6       0.06      
CS-10 10-Nov-81 2   269 13.2 135 1     112  25.8 3 < .001 0.01 < .001 0.14 < .001  0.06 < .001 0.1   0.4
CS-10 08-Dec-81 0     150 3     115  31 2.6       0.05      
CS-10 28-Jun-82 10 7.4 273                         
CS-10 21-Jul-82 9 7.7 392 987                        
CS-10 18-Aug-82 11 8.3 213 368 8.2 160 5     130  14 14.7       0.05  0.11   0.6
CS-10 15-Sep-82 6 8.6 210 494                        
CS-10 15-Oct-82 2 8 198 1661                        
CS-10 28-Jun-83 12 7.8 125 6135                        
CS-10 19-Jul-83 15 7.6 152 2356                        
CS-10 24-Aug-83 9 6.8 250 588 6.8 136 16     139  10 2       0.09  < .02   < .2 
CS-10 27-Sep-83 9 6.4 224 1091                        
CS-10 20-Oct-83 5 7.2 232 449                        
CS-10 24-May-84 7.1 7.1 111                         
CS-10 26-Jun-84 10 6.3 170 3896                        
CS-10 31-Jul-84 12 6.9 221 1131                        
CS-10 24-Aug-84 9 6.8 117 589 8.4 190 13 48 8.4 24 0.61 183  < 10. 20       0.11  0.06   < .1 
CS-10 27-Sep-84 9 7.2 245 557                        
CS-10 13-Nov-84 0.5 7.4 175                         
CS-10 21-May-85 5 7.4 108 12746                        
CS-10 19-Jun-85 15 7.2 282 1418                        
CS-10 17-Jul-85 13 7.4 360 404                        
CS-10 28-Aug-85 10 7.5 246 229 7.6 158 3 44.4 4.1 18 1.03 134  17 1.8       0.04  0.46   < .1 
CS-10 24-Sep-85 8 7.4 254 404                        
CS-10 15-Oct-85 6 7.1 232 346                        
CS-10 27-May-86 7 6.9 74                         
CS-10 19-Jun-86 13 7.6 147 4142                        
CS-10 22-Jul-86 10 7.2 252 539                        
CS-10 19-Aug-86 14 7.6 266 301 8 144 < 1.     129  22 5.5       0.04  0.15   0.6
CS-10 24-Sep-86 5 7.6 244 337                        
CS-10 16-Oct-86 3 7.6 209 269                        



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

CS-10 13-Nov-86 0.5 7.5 218                         
CS-10 11-Dec-86    0                        
CS-10 22-Jan-87    0                        
CS-10 18-May-87 9 7.2 126 3442                        
CS-10 16-Jun-87 12 7.6 193 938                        
CS-10 28-Jul-87 12 7.5 211 215                        
CS-10 19-Aug-87 14 8.1 241 144 9 146 < 1.     160  16 1.6       0.04  0.59   < .1 
CS-10 22-Sep-87 6 7.8 247 99                        
CS-10 19-Oct-87 4 8.1 250 144                        
CS-10 18-Aug-88 9.5 7 292 31 7.6 180 1     144  39 3       0.05  0.17   0.3
CS-10 21-Jun-89 13 7.4 262 745  114 1     124  10 1.6       0.05  0.16    
CS-10 06-Sep-89 12 6.8 660 126 8.9 135 < 1.     127  29 1.8  < .001  0.16 < .001 0.06 0.08  0.15    
CS-10 17-Oct-89 1 7.7 235 112  158 2 45.54 5.66 1.63 1.09 133  26 2.5       0.06  0.18    
CS-10 05-Jun-90 10 7.2 132 1894  80 8 24.18 2.24 3.6 < .5 84  7 1.3       < .01  0.08    
CS-10 11-Sep-90 14.7 7.5 291 151 9.5 152 2 42.18 6.11 1.7 1.07 144  20.2 2  < .005  0.02 < .001 0.02 0.04  0.24 < .02   
CS-10 24-Oct-90 7 7.4 281 242  162 4 43.28 5.19 1.79 1.46 143  23.8 2.8       0.06  0.11    
CS-10 12-Jun-91 8 7.48 123 5718  102 9 21.77 2.26 3.84 1.01 63  6.3 1.6       < .033  0.17    
CS-10 05-Sep-91 9.8 7.22 281 108 6.8 142 < 1. 51.51 5.83  0.88 142  19.3 1.8  < .05  0.11 < .003 < .018 0.02  0.19    
CS-10 16-Oct-91 6 7.84 284 126  156 < 1. 46.31 5.69 1.69 < .7 138  23.8 3       0.03  < .68    
CS-10 10-Jun-92 9 7.68 240 579  154 2     117 0.9 11.9 1.2       0.05  0.23    
CS-10 02-Sep-92 8.5 7.48 315 139 8.3 144 < .1     129 1.7 21.1 3.2  < .07  0.19 0.01 0.05 0.06  0.29    
CS-10 21-Oct-92 3.3 7.64 325   154 < 1.     143 2.1 25.3 2.9       0.05  0.34    
CS-10 28-Jun-93 15 7.83 201 1665  92 5     88.7 0.6 6.9 1.92       0.03  < .1    
CS-10 25-Aug-93 13 7.83 300  8 120 6     138 2.5 15.9 2.38  < .1  0.27 < .003 0.03 0.05  0.25    
CS-10 27-Oct-93 2 7.74 312   150 < 1.     125 1.3 24.8 2.94       0.06  0.12    
CS-10 19-Jun-95 13.35 8.3 161 10637 6.67 100 5     65 5 4 2       < .1    0.04 < 5. 
CS-10 05-Sep-95 13.6 7.89 291 224 7.4 140 < 5.     150  13 2  < .1  0.3 < .1 < .1 < .1    0.02  
CS-10 18-Oct-95 3.12 7.72 312 211  150 < 5.     130  18 3       < .1    0.02  
CS-10 24-Jun-96 10.51 7.3 227 2038  111 7 32 3 2 < 1. 112  6 2       < .1    < .01  
CS-10 11-Sep-96 10.6 8.36 308 115  162 22     146 < 5. 16 6  0.1  0.2 < .1 < .1 < .1    0.01  
CS-10 28-Oct-96 1.5 8.04 149 314  126 < 5. 41 6 2 1 338   4       < .1    0.02  
CS-10 19-Jun-97 11.1 7.88 206 4030  100 6 32 3 2 < 1. 93   2       < .1    0.03  
CS-10 12-Aug-97 13.19 7.62 265 597  130 20 38 4 3 < 1. 120 < 5. 15 2  < .1  0.3 < .1 < .1 < .1    0.01  
CS-10 09-Oct-97 7.19 6.12 265 292  140 7 39 5 2 < 1. 121   3       < .1    0.02  
CS-10 15-Jun-98 6.13 7.93 182 4075  93 7 23 2 1 < 1. 90   < 1.       < .1    < .01  
CS-10 11-Aug-98 13.57 7.04 282 170  146 7 42 4 2 < 1. 148 < 5. 13 < 1.  0.2  0.2 < .1 < .1 < .1      
CS-10 07-Oct-98 10.2 7.91 291 90  171 21 41 5 2 1 149   2       < .1    < .05  
CS-10 06-Jul-99 14.58 7.79 264 489  124 10 35 4 1 < 1. 125   < 1.       < .1    < .05  
CS-10 18-Aug-99 10.75 7.71 311 99  149 < 5. 39 5 < 1. < 1. 139 < 5. 14 < 1.  < .1  < .1 < .1 < .1 < .1    < .05  
CS-10 06-Oct-99 6.44 7.97 320 66 8.9                       
CS-10 06-Oct-99      139 < 5. 41 6 2 < .1 134   < 1.       < .1    < .05  
CS-10 27-Jun-00 11.02 7.79 283 102  138 < 5. 39 4 2 < 1. 126 < 5. 11 1       < .1    < .05  
CS-10 08-Aug-00 10 7.3 331 24 5.69 142 < 5. 44 6 1 < 1. 146 < 5. 26.3 1  < .1  < .1 < .1 < .1 < .1    < .05  
CS-10 09-Oct-00 -14.4 7.69 346 62  200 < 5. 43 6 2 1 135  24 1       < .1    < .05  
CS-10 18-Jun-01 16.3 7.8 284 439  126 5 35 4 2 < 1. 119  12 1       < .1    < .05  
CS-10 05-Sep-01 11.5 8.04 336 80.8 8.43 162 < 5. 44 6 2 < 1. 120 < 5. 21 1.2  < .06  < .1 < .1 < .05 < .05    < .05  
CS-10 25-Oct-01 2.1 7.53 255 137  167 < 5. 46 6 2 < 1. 154  25.1 1.8       < .05  0.18  < .05  
CS-10 13-Jun-02 12.3 7.7 284 491  133 12 38 5 4 < 1. 106 < 5. 11 < 1.       < .05    < .05  
CS-10 25-Sep-02 7.9 8.05 349 102 7.97 203 < 5. 44 6 3 < 1. 144  27 2  0.07  < .1 < .1 < .05 < .05  0.09  0.15  
CS-10 05-Nov-02 0.4 8.28 270 136  180 5 47 7 2 < 1. 135 < 5. 33 3       < .05   < .03 < .05  



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

CS-10 25-Jun-03 10.4 8.09 209 1073  105 6 35.8 4.37 1.02 < .5 109  11 5       0.04    < .05  
CS-10 29-Sep-03 8.1 7.26 269 225 6.73 160 10 47.5 6.19 1.7 1.07 145 < 5. 26 2  < .005  0.04 < .005 0.02 0.03    < .05  
CS-10 06-Nov-03 0.6 8.32 273 163  149 < 5. 44.7 6.37 1.59 1.41 114 < 5. 29 6       0.03  0.17  < .05  
CS-10 24-Jun-04 12.1 8.24 227 476  121 5 38 4.16 1.29 0.57 103 < 5. 13 2       0.03  0.15 < .05 < .05  
CS-10 08-Sep-04 7.2 8.36 284 66 5.77 158 < 5. 47 5.74 1.59 1.04   23 2  < .01  0.11 < .01 0.02 0.02  0.15  < .05  
CS-10 09-Nov-04 1 7.9 253 280  172 < 5. 39.4 5.71 1.57 0.95   23 17       0.09  0.11  < .05  
CS-10 16-Jun-05 11.2 8.21 134 2920 7.44 80 < 5. 26.3 2.7 1.22 0.55   5 < 1.    0.06  0.02 0.03  0.08  < .05  
CS-10 08-Sep-05 9.1 8.05 245 109 6.96                       
CS-10 17-Nov-05 0.6 8.17 200 215                        
CS-10 30-Jun-06 11.3 7.89 229 731                        
CS-10 20-Sep-06 5 8.28 232 235                        
CS-10 14-Dec-06 1.5 8.26 220 82.6                        
CS-10 28-Jun-07 14.2 8.32 231 366                        
CS-10 27-Sep-07 6.4 8.35 220 147                        
CS-10 22-Dec-07 0.4 8.18 167 170                        
CS-10 24-Jun-08 14 8.35 140 2850                        
CS-10 19-Sep-08 6.4 8.01 224 166                        
CS-10 21-Nov-08 1.1 8.11 225 252                        
CS-10 22-Jun-09 7.3 7.56 188 966                        
CS-10 21-Sep-09 7.6 8.04 269 188.3                        
CS-10 04-Dec-09 0.4 8.17 283 165                        
CS-10 22-Jun-10 12.9 8.05 175 1436                        
CS-10 23-Sep-10 7 8.12 265 200  172 < 4. 42.5 5.2 1.9 1.2   22 3  < .05  0.17 < .02 0.02 0.02      
CS-10 07-Dec-10 1.7 7.7 243 286.3                        
CS-10 28-Jun-11 8.7 8.14 125 6592                        
CS-10 15-Sep-11 6.7 7.37 234 282.5                        
CS-10 03-Nov-11 1.6 8.17 345 145.4                        
CS-10 18-Jun-12 11.7 8.2 264 516.8                        
CS-10 27-Aug-12 9.4 7.82 267 211                        
CS-10 02-Nov-12 2 7.8 259 170                        
CS-10 06-Jun-13 12 8.1 191 1558                        
CS-10 11-Jul-13 11.9 8.2 295 246                        
CS-10 18-Nov-13   244                         
CS-10 19-Nov-13 -0.3 8.03 244 247                        

CS-16 18-Jun-01 18.3 8.67 270 0.94  170 < 5. 47 6 2 < 1.   5 0.7     0.2   < .1    < .05  
CS-16 04-Sep-01 15.8 8.35 324 117.4 7.14 234 < 5. 42 7 2 < 1. 157 < 5. 7 0.8  < .06  < .1 0.1 < .1 < .05 < .05  < .03  < .05  
CS-16 08-Oct-01 7.4 8.2 378 131  159 < 5. 52 8 2 < 1. 195  8 1.4     0.1   < .05  0.12  < .05  
CS-16 12-Jun-02 17.7 8.19 341 467  172 10 49 6 3 < 1. 169 6 4 < 1.     0.2   < .05    < .05  
CS-16 24-Sep-02 12.1 8.41 365 127 7.28 163 < 5. 49 8 3 < 1. 180 < 5. 8 1  0.06  < .1 0.2 < .1 < .05 < .05   < .03 < .05  
CS-16 05-Nov-02 0 8.19 329 95.7  196 5 58 9 2 < 1. 216 < 5. 11 1     <0.1   < .05   < .03 < .05  
CS-16 19-Jun-03 10.5 8.46 267 510  253 < 5. 68 16.4 3.98 1.66 279 < 5. 11 2     0.12   0.01    < .05  
CS-16 29-Sep-03 9.6 8.81 296 107 9.48 161 < 5. 54 7.82 1.47 0.76 189 < 5. 8 1  < .005  0.08 0.22 < .005 0.01 0.01  0.05  < .05  
CS-16 06-Nov-03 0.4 8.43 341 122  181 < 5. 59.8 8.31 1.48 1.02 207 < 5. 14 2     0.13   0.01  0.45  < .05  
CS-16 23-Jun-04 15.7 8.55 286 328  176 6 52.1 5.85 1.31 0.61 155 < 5. 5 1     0.34   0.02  0.09 < .05 < .05  
CS-16 07-Sep-04 12.4 8.47 297 95.7 8.31 178 < 5. 54.4 7.48 1.48 0.81   7 2  < .01  0.1 0.27 0.01 0.01 0.01  0.06  < .05  
CS-16 09-Nov-04 0 8.25 287 170  174 < 5. 53.4 6.94 1.4 0.9   8 2     0.24   0.02  0.25  < .05  
CS-16 16-Jun-05 11.4 8.25 214 2700 7.52 133 < 5. 48.5 4.51 1.21 0.67   3 < 1.     0.29   0.02  0.17  < .05  
CS-16 08-Sep-05 9.8 8.41 278 66 6.78                       
CS-16 01-Nov-05 0 8.46 272 201                        



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

CS-16 29-Jun-06 15.7 8.58 301 543                        
CS-16 23-Aug-06 14 8.41 286 174                        
CS-16 14-Dec-06 0.4 8.47 298 125                        
CS-16 28-Jun-07 17.5 8.66 278 348                        
CS-16 27-Sep-07 8 8.65 264 142                        
CS-16 20-Dec-07 0.6 8.39 219 75                        
CS-16 28-Jun-08 15.2 8.66 241 1780                        
CS-16 19-Sep-08 4.6 8.26 290 241                        
CS-16 19-Nov-08 0.6 8.31 296 207                        
CS-16 11-Jun-09 9.3 8.3 253 1966                        
CS-16 21-Sep-09 8.2 8.3 327 172                        
CS-16 18-Nov-09 0.2 8.38 333 180                        
CS-16 22-Jun-10 15 8.26 275 1073                        
CS-16 21-Sep-10 7.5 8.53 323 162  192 < 4. 53.7 7 1.6 0.7   10 2  < .05  0.03 0.18 < .02 0.01 0.01      
CS-16 07-Dec-10 0.7 8.26 332 187                        
CS-16 28-Jun-11 6.5 7.91 205 6721                        
CS-16 15-Sep-11 7.2 8.02 304 354                        
CS-16 16-Nov-11 0.3 8.2 376 301                        
CS-16 18-Jun-12 11.2 8.7 342 380                        
CS-16 27-Aug-12 10.9 8.3 332 135                        
CS-16 02-Nov-12 1 8.25 335 152                        
CS-16 06-Jun-13 11 8.7 279 1086                        
CS-16 30-Aug-13 8.5 8.6 363 112                        
CS-16 19-Nov-13 -0.3 8.2 340 175                        

CS-17 18-Jun-01 17.6 8.65 226 175  147 < 5. 40 5 2 < 1.   5 0.8     <0.01   < .1    < .05  
CS-17 04-Sep-01 13.1 8.61 261 40.7 6.86 158 < 5. 43 7 1 < 1. 157 < 5. 9 1.7  < .06  < .1 0.1 < .1 < .05 < .05  < .03  < .05  
CS-17 23-Oct-01 2.7 8.26 381 47.7  185 5 51 9 2 < 1. 180  11.5 1.6     <0.1   < .05  0.13  < .05  
CS-17 12-Jun-02 17.9 8.27 282 267  128 6 39 5 3 < 1. 148 < 5. 4 < 1.     0.1   < .05    < .05  
CS-17 23-Sep-02 9.5 7.98 377 40.7 7.31 176 < 5. 49 9 3 < 1. 183 < 5. 11 2  < .06  < .1 0.1 < .1 < .05 < .05   < .03 < .05  
CS-17 23-Oct-02 0.6 8.71 296 40.7  195 < 5. 54 9 3 < 1. 196 < 5. 14 2     <0.1   < .05    < .05  
CS-17 18-Jun-03 15.1 8.79 214 200  156 9 40.6 4.54 1.26 0.67 129 5 4 1     0.06   0.01    < .05  
CS-17 22-Sep-03 8.8 8.66 286 23.1 6.32 211 < 5. 55.8 8.89 1.97 0.96 185 < 5. 9 1  < .005  0.04 0.08 < .005 0.01 0.01    < .05  
CS-17 06-Nov-03 0.1 8.4 342 26.2  184 < 5. 58.7 9.34 1.62 1.22 201 < 5. 14 2     0.03   < .005  0.42  < .05  
CS-17 23-Jun-04 10.3 8.47 264 176  169 < 5. 45.8 5.46 1.54 0.69 134 < 5. 6 2     0.21   0.02  0.61 < .05 < .05  
CS-17 07-Sep-04 9.4 8.43 309 29.5 8.62 184 < 5. 54.3 7.45 1.59 0.86   8 2  < .01  0.03 0.07 < .01 0.01 0.01  0.17  < .05  
CS-17 09-Nov-04 0 8.36 285 30  180 < 5. 50.5 7.33 1.81 0.94   10 2     0.05   0.01  0.28  < .05  
CS-17 16-Jun-05 12.2 8.12 179 713  109 < 5. 36.5 3.65 1.38 0.71   3 < 1.     0.53   0.02  < .05  < .05  
CS-17 08-Sep-05 9.6 8.48 269 24.6 6.92                       
CS-17 01-Nov-05 0.4 8.49 261 19.9                        
CS-17 29-Jun-06 15.7 8.49 267 241                        
CS-17 23-Aug-06 12 8.66 284 41.5                        
CS-17 14-Dec-06 0.6 8.47 280 40.7                        
CS-17 28-Jun-07 16.9 8.66 261 60.8                        
CS-17 27-Sep-07 5.4 8.62 246 30.8                        
CS-17 20-Dec-07 1.1 8.39 244 25                        
CS-17 23-Jun-08 13.9 8.23 170 0.93                        
CS-17 19-Sep-08 5.4 8.35 266 40.7                        
CS-17 19-Nov-08 0.5 8.17 294 109                        
CS-17 22-Jun-09 8.9 8.31 252 406                        



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

CS-17 28-Aug-09 7.2 7.33 324 40.7                        
CS-17 11-Nov-09 0.2 7.89 333 40.7                        
CS-17 21-Jun-10 11.5 8.41 214 326                        
CS-17 21-Sep-10 5.5 8.56 318 40.7  182 < 4. 47.8 7 1.7 0.7   10 2  < .05  0.03 0.1 < .02 < .005 0.01      
CS-17 27-Oct-10 0.6 8.47 321 53.8  198 < 4. 45.6 6.9 1.8 0.8   10 2    0.03   0.01  0.7 < .1   
CS-17 28-Jun-11 9.8 7.96 180 3315                        
CS-17 15-Sep-11 9 7.98 270 309.5                        
CS-17 16-Nov-11 0.4 8.6 345 36.2                        
CS-17 18-Jun-12 14.8 8.8 293 91.6                        
CS-17 27-Aug-12 9.9 8.29 320 50.8                        
CS-17 02-Nov-12 1.1 8.24 337 14.1                        
CS-17 06-Jun-13 15.6 8.9 222 406.1                        
CS-17 30-Aug-13   381                         
CS-17 12-Nov-13 -0.3 8.26 344 8.21                        

CS-18 19-Jun-01 17.3 8.27 327 1910  143 < 5. 39 7 2 < .01   6 4     0.2   < .1    < .05  
CS-18 04-Sep-01 18.9 8.32 303 506 6.54 127 < 5. 37 7 2 < 1. 143 < 5. 5 4  0.07  < .1 0.1 < .1 < .05 < .05  < .03  < .05  
CS-18 08-Oct-01 10.2 8.64 239 396  136 < 5. 38 7 2 < 1. 152  4.7 3.4     0.1   < .05  0.03  < .05  
CS-18 12-Jun-02 15.2 8.13 332 383  154 7 44 8 4 < 1. 165 < 5. 5 3     0.1   < .05    < .05  
CS-18 25-Sep-02 10.5 8.27 310 557 7.09 161 < 5. 36 8 5 < 1. 142 < 5. 5 4  < .06  < .1 2.2 < .1 < .05 < .05   < .03 < .05  
CS-18 29-Oct-02 3.6 8.41 261 597  151 < 5. 44 8 4 < 1. 155 < 5. 9 6     0.1   < .05    < .05  
CS-18 19-Jun-03 11.1 8.61 280 2549  178 5 49 6.62 3.26 0.56 171 < 5. 42 5     0.15   0.03    < .05  
CS-18 29-Sep-03 11.5 8.13 242 637 8.37 129 < 5. 40 7.57 2.48 0.61 151 < 5. 5 4  < .005  0.06 0.12 < .005 0.01 0.01  < .03  < .05  
CS-18 06-Nov-03 0.2 8.41 309 705  152 < 5. 46.6 7.33 4.65 1.02 174 < 5. 7 9     0.12   0.02  0.24  < .05  
CS-18 24-Jun-04 11.1 8.63 282 1990  138 8 45.2 6.92 2.49 0.46 140 < 5. 5 4     0.2   0.04  0.1 < .05 < .05  
CS-18 07-Sep-04 15.1 8.52 226 489 7.38 132 < 5. 36.1 6.83 2.38 0.53   5 4  < .01  0.08 0.2 < .01 0.01 0.03  < .05  < .05  
CS-18 08-Nov-04 2.2 8.14 339 1165  206 < 5. 51.1 7.08 16 0.93   7 31     0.25   0.02  0.31  < .05  
CS-18 16-Jun-05 8.8 8.46 219 12835 8.05 101 < 5. 46 5.4 2.06 0.52   3 3     0.34   0.02  0.22  < .05  
CS-18 08-Sep-05 14.4 8.47 256 818 7.22                       
CS-18 20-Oct-05 8.9 8.58 210 8.9                        
CS-18 29-Jun-06 16.1 8.46 287 3110                        
CS-18 23-Aug-06 18 8.52 249 795                        
CS-18 14-Dec-06 0.4 8.56 278 613                        
CS-18 28-Jun-07 19.1 8.53 273 1440                        
CS-18 27-Sep-07 11.7 8.55 229 666                        
CS-18 20-Dec-07 1.3 8.37 226 585                        
CS-18 23-Jun-08 13.8 8.56 238 7530                        
CS-18 22-Sep-08 10.5 8.64 226 874                        
CS-18 21-Nov-08 4.2 8.59 259 1132                        
CS-18 22-Jun-09 12.4 8.43 263 2516                        
CS-18 28-Sep-09 13.8 8.56 263 951                        
CS-18 18-Nov-09 1.4 8.54 297 1001                        
CS-18 19-Jun-10 11.7 8.56 266 4274                        
CS-18 21-Sep-10 14 8.87 232 875  148 < 4. 35.3 6.5 2.8 0.4   5 5  < .05  0.04 0.13 < .02 0.01 0.01      
CS-18 07-Dec-10 1.2 8.39 325 1009                        
CS-18 28-Jun-11 5.4 7.87 208 18114                        
CS-18 16-Sep-11 8.4 8.62 254 1722                        
CS-18 16-Nov-11 0.3 8.9 357 1580                        
CS-18 18-Jun-12 13.7 8.8 303 1901                        
CS-18 27-Aug-12 14.9 8.32 269 807                        



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

CS-18 03-Nov-12 5.7 8.42 277 884                        
CS-18 06-Jun-13 12.2 8.8 291 5778                        
CS-18 30-Aug-13 12.7 8.7 292 787                        
CS-18 14-Nov-13 3.8 8.7 344 624                        

UPL-10 30-Jul-81 13     9.9 167 1     171  18 2.81     0.28   0.02        
UPL-10 22-Oct-81 0     10.2 195 3.1     221  6 3.8     0.55   0.05        
UPL-10 10-Nov-81 3   494  12.8 196 4     162  38 3 < .001 0.01 < .001 0.16 0.58 < .001  0.05  < .001 0.11    23.8
UPL-10 08-Dec-81 0      212 2     189  33 2.7     0.37   0.04        
UPL-10 28-Jun-82 13 8.2 332 5790                            
UPL-10 21-Jul-82 13 7.9 339 2715                            
UPL-10 17-Aug-82 14 8.2 246 1158  8.6 187 17     208  < 3. 11.2     0.63   0.04   0.23    0.4
UPL-10 15-Sep-82 8 8 320 1436                            
UPL-10 15-Oct-82 4 8.6 247 1616                            
UPL-10 28-Jun-83 13 8 126 28319                            
UPL-10 19-Jul-83 12 8 270 5094                            
UPL-10 24-Aug-83 9 7.6 315 2383  7.4 176 41     188  13 < .1     0.72   0.05   < .02    < .2 
UPL-10 27-Sep-83 10 6.6 263 3478                            
UPL-10 20-Oct-83 6 7.7 283 2289                            
UPL-10 24-May-84 8.4 7.3 142                             
UPL-10 26-Jun-84 11 6.8 227 14003                            
UPL-10 31-Jul-84 12 7.5 291 2401                            
UPL-10 24-Aug-84 10 7.7 353 1391  9.4 225 17 60 21.6 9.5 0.63 220  < 10. 20     0.16   0.07   0.13    < .1 
UPL-10 27-Sep-84 3.5 7.6 311 1293                            
UPL-10 13-Nov-84 0 7.5 243                             
UPL-10 30-Jan-85 0 8.1 545    442 1.2 96 37.4 3 2.24 334  107 7     0.09   < .01        
UPL-10 21-May-85 6 7.4 154 35455                            
UPL-10 19-Jun-85 17 7.8 317 3680                            
UPL-10 17-Jul-85 15 7.9 406 1279                            
UPL-10 28-Aug-85 14 7.9 291 803  6.6  2     181   1.9     0.15   0.02   0.33    1
UPL-10 24-Sep-85 10 7.9 301 776                            
UPL-10 15-Oct-85 6 7.7 290 965                            
UPL-10 27-May-86 7 7.3 120                             
UPL-10 19-Jun-86 14 7.8 191 14003                            
UPL-10 22-Jul-86 11 7.4 315 1521                            
UPL-10 19-Aug-86 15 7.7 311 830  8.4 155 < 1.     176  9 1.9     0.33   0.03   0.24    0.4
UPL-10 24-Sep-86 5 7.6 297 1055                            
UPL-10 16-Oct-86 0.5 7.8 267 925                            
UPL-10 19-May-87 8 7.9 170 7544                            
UPL-10 16-Jun-87 16 8 233 1310                            
UPL-10 28-Jul-87 14 8.1 265 898                            
UPL-10 20-Aug-87 17 8.4 265 269  8.4 162 < 1.     196  8 1.4     0.37   0.02   0.28    < .1 
UPL-10 22-Sep-87 7 8 294 489                            
UPL-10 19-Oct-87 6 8.4 289 615                            
UPL-10 17-Aug-88 10 7.2 341 750  7.4 185 3     198  10 1.9     0.33   0.04   0.18    0.2
UPL-10 21-Jun-89 16 7.6 287 1840   198 2     177  7 11.4     0.3   0.03   0.17     
UPL-10 07-Sep-89 7.5 6.8 383 426  8.7 188 < 1.     178  24 2.6  < .001  0.05 0.36 < .001 < .01 < .01   0.11     
UPL-10 17-Oct-89 6 8.15 280 606   179 < 1. 52.87 8.5 1.97 0.87 176  20 3.3     0.32   0.02   0.24     
UPL-10 05-Jun-90 8 7.3 183    104 10 33.78 3.61 4.57 < .5 124  6 2.9     0.56   0.05   0.13     
UPL-10 11-Sep-90 17.8 8.4 329 494  8.7 172 < 1. 46.92 9.03 2.65 0.9 194  10.5 3.9  < .005  0.06 0.31 < .001 < .01 0.02   0.07 < .02    



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

UPL-10 24-Oct-90 9 7.3 342 570   186 < 1. 51.29 7.79 2.18 0.68 184  13.7 4.8     0.31   0.03   0.15     
UPL-10 19-Jun-91 13.5 8.33 210 3379   116 8     108  8.2 4.6     0.42   < .033   0.11     
UPL-10 05-Sep-91 14 8.26 325 678  6.9 174 < 1. 58.26 8.82 1.04 0.79 180  10.4 4.8  < .05  0.03 0.13 < .003 < .018 0.02   0.12     
UPL-10 15-Oct-91 11.8 8.03 322 467   204 < 1. 53.01 8.69 2.48 < .7 177  12.8 5.4     0.29   < .02   < .68     
UPL-10 09-Jun-92 17.1 8.32 288 1230   194 < 1.     143 1.3 8.1 6.5     0.31   0.03   0.18     
UPL-10 02-Sep-92 12.3 7.83 311 364  7.6 172 < .1     167 2.7 12 7.2  < .07  0.05 0.34 0 0.02 0.03   < .1     
UPL-10 21-Oct-92 2.5 7.93 389    186 < 1.     198 2.2 15.1 6.3     0.28   < .01   0.32     
UPL-10 28-Jun-93 16.7 8.8 206 2343   112 2     118 3.2 5.9 4.6     0.25   0.02   < .1     
UPL-10 26-Aug-93 11 8.23 387   8.6 182 8     183 4.2 10 6.85  < .1  0.07   < .02 0.04   0.26     
UPL-10 27-Oct-93 2.9 8.16 382 619   188 < 1.     181 2 14.8 8.27     0.27   0.02   0.15     
UPL-10 19-Jun-95 13.5 8.12 216 13958  6.4 80 5     95 10 1 4     0.4   < .1     0.1 0.06  
UPL-10 04-Sep-95 16 8.57 343 1355  7.1 130 5     175  9 9  < .1  < .1 0.3 < .1 < .1 < .1     < .1 0.02  
UPL-10 18-Oct-95 9.67 8.26 384 718   190 < 5.     170  11 9     0.2   < .1     0.1 0.02  
UPL-10 24-Jun-96 13.21 8.54 307 8222   140 7 44 5 3 < 1. 129  5 1     0.3   < .1     < .01 0.01  
UPL-10 11-Sep-96 10.8 8.43 375 1176  7.2 210 < 5.     191 < 5. 11 10  0.1  < .1 0.3 < .1 < .1 < .1     < .1 < .01  
UPL-10 28-Oct-96 1.5 8.06 232 1257   216 8 54 9 6 1 395   11     0.6   < .1     0.3 0.02  
UPL-10 23-Jun-97 9.25 7.63 315 12876   150 6 49 6 3 < 1. 153   7     0.3   < .1     0.2 0.03  
UPL-10 12-Aug-97 15.66 8.27 368 1957 11.8  190 11 53 8 5 < 1. 183 < 5. 10 9  < .1  0.1 0.6 < .1 < .1 < .1     0.2 0.01  
UPL-10 09-Oct-97 9.01 8.56 336 1391 8.28  180 < 5. 53 8 5 1 177   13     0.5   < .1     0.1 0.02  
UPL-10 15-Jun-98 8.58 8.26 249 19173 9.03  142 12 36 4 3 < 1. 115   6     0.4   < .1     < .1 0.01  
UPL-10 13-Aug-98 10.38 7.49 382 911 6.85  198 7 56 7 4 < 1. 208 < 5. 9 10  0.2  < .1 0.4 < .1 < .1 < .1     0.3   
UPL-10 08-Oct-98 10.22 8.18 392 386 5.81  222 < 5. 54 8 4 1 214   12     0.3   < .1     0.2 < .05  
UPL-10 24-Mar-99 o Access 
UPL-10 05-Jul-99 20.02 8.27 342 1337 5.21  166 5 45 6 4 < 1. 164   8     0.3   < .1     0.18 < .05  
UPL-10 18-Aug-99 18.15 8.28 391 283 5  181 9 50 8 2 < 1. 178 < 5. 9 10  < .1  < .1 0.3 < .1 < .1 < .1     0.16 < .05  
UPL-10 06-Oct-99 8.59 8.24 416 217 8 9.48                          
UPL-10 06-Oct-99       210 6 56 8 < 1. < 1. 193   10     0.3   < .1     0.25 < .05  
UPL-10 20-Jun-00 18.64 8.32 349 270 17  197 < 5. 45 7 5 < 1. 142 6 8 13     0.3   < .1    < .03 0.11 < .05  
UPL-10 07-Aug-00 12 8.29 392 197 3 6.21 233 6 49 9 4 < 1. 177 < 5. 11 13  0.1  < .1 0.3 < .1 < .1 < .1    < .03 0.04 < .05  
UPL-10 09-Oct-00 9 8.17 432 196 6  259 < 5. 54 9 5 < 1. 184 < 5. 14 12     0.3   < .1     0.11 < .05  
UPL-10 19-Jun-01 18.7 8.84 274 1641 5  165 < 5. 41 7 5 < 1. 149  10 16     0.2   < .1     0.07 < .05  
UPL-10 03-Sep-01 16.1 8.11 411   6.83 215 < 5. 50 9 6 < 1. 132 9 12 16.4  < .06  < .1 0.2 < .1 < .05 < .05     < .03 < .05  
UPL-10 25-Oct-01 0.2 7.61 443 711 5  216 < 5. 58 10 6 1 196  15.9 14.6     0.2   < .05   0.2  0.2 < .05  
UPL-10 19-Jun-02 18.9 8.12 365 1213 7  159 < 5. 46 8 7 < 1. 149 < 5. 9 15     0.2   < .05     < .03 < .05  
UPL-10 15-Aug-02 22.2 8.5 325 144 4 5.96 173 < 5. 48 10 8 < 1. 159 < 5. 14 19  0.1  < .1 0.2 < .1 < .05 < .05     < .03 < .05  
UPL-10 14-Nov-02 0.5 7.97 384 494 11.7  236 < 5. 62 11 12 2 184 < 5. 19 23    < .1 0.2  < .05 < .05    < .03 0.23 < .05  
UPL-10 17-Jun-03 11.2 8.61 278 2935 5.1  159 < 5. 46.6 6.34 5.8 0.7 137 < 5. 8 16     0.24   0.02     0.24 < .05  
UPL-10 18-Sep-03 9.9 8.52 304 415 5.6 7.7 194 < 5. 49.7 8.72 4.1 0.7 172 < 5. 9 13  0.01  0.11 0.29 < .005 0.01 0.01     < .03 < .05  
UPL-10 06-Nov-03 0.1 8.36 422 615 2  214 < 5. 59.9 10.3 9.2 1.36 198 < 5. 19 28     0.2   0.01   0.21  0.21 < .05  
UPL-10 24-Jun-04 15.4 8.6 343 1665 5  177 < 5. 49.9 7.52 5.9 0.7 137 < 5. 10 17     0.27   0.02   0.15 < .05 0.15 < .05  
UPL-10 02-Sep-04 14.5 8.61 361 282 4 7.67 200 < 5. 54.1 9.84 6.3 1.07 172 3.6 13 18  0.01  0.14 0.27 < .01 < .002 0.01   < .05   < .05  
UPL-10 08-Nov-04 0.01 7.79 354 1510 12  217 < 5. 50.2 7.86 14.5 1.17 151  15 37     0.41   0.02   0.16   < .05  
UPL-10 16-Jun-05 10.2 8.51 214 11085 11 7.58 119 < 5. 40.7 4.68 3.6 0.62 112 3.6 5 7     0.25   0.02   0.09   < .05  
UPL-10 08-Sep-05 13.5 8.49 322 744 7.6 7.9 224 < 5. 55.5 9.23 7.3 0.9 173 6.6 12 20  0.02  < .03 0.26 < .01 0.01 0.01   0.09   < .05  
UPL-10 20-Oct-05 7.9 8.72 303 587 5.18  224 < 5. 55.1 8.65 6.0 1.01 173 3.6 16 20     0.31   0.01   0.07   < .05  
UPL-10 28-Jun-06 13.6 8.48 315 2390   206 < 5. 51.4 7.1 5.4 0.68 162 < 5. 10 13     0.23   0.02     0.19   
UPL-10 20-Sep-06 5 8.07 344 920   218 5 61.39 8.95 7.5 1.03 191 < 5. 13 18     0.9   0.05     0.2   
UPL-10 14-Dec-06 0.2 8.42 383 776   219 < 5. 60.16 8.94 10.0 0.87 180 < 5. 16 24     0.19   0.01     0.39   
UPL-10 28-Jun-07 17.7 8.43 342 1155   170 6 54.7 8.09 5.7 0.52 169 < 5. 10 15     0.32   0.03     0.34   
UPL-10 27-Sep-07 10.8 8.52 339 518   240 < 5. 57.8 9.94 7.8 1.12 180 3 17 20     0.34   0.01     2.29   



Temp. Cond. Flow Turb D.O. TDS TSS Ca Mg Na K HCO3 CO3 SO4 Cl As (D) B (D) Cd (D)Fe (D)Fe (T)Pb (D)Mn (D)Mn (T)Hg (D) Se NO3 NO2 NO3+NO2 PO4 O&G
Site Date °C pH µS/cm gpm NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L

MetalsMajor Ions Nutrients

UPL-10 20-Dec-07 0.2 8.31 272 260   260 < 5. 59.41 9.91 8.4 1.17 190 < 5. 18 21     0.16   0.02     0.82   
UPL-10 24-Jun-08 14.4 8.84 225 10310   143 < 5. 40.34 4.89 3.9 0.57 109 6.6 6 8     0.19   0.02     0.94   
UPL-10 28-Sep-08 9.6 8.41 364 817   228 < 5. 61.43 10.56 6.8 0.89 189 < 5. 14 18     0.24   0.01     0.36   
UPL-10 27-Dec-08 0.4 8.31 3.06 1055   219 6 60.32 9.28 6.3 1.4 176 < 5. 18 16     12.2   0.12     3.53   
UPL-10 22-Jun-09 14.4 6.19 286 5149   189 < 5. 48.06 6.04 5.4 0.72 143 < 5. 8 12     0.36   0.02     1.15   
UPL-10 28-Sep-09 12.5 8.49 363 729   196 7 54.38 9.62 6.9 1.07 166 7.2 14 18     0.24   0.01     0.23   
UPL-10 18-Nov-09 0.5 8.56 366 1862   211 < 5. 57.93 9.78 6.8 1.14 187 < 5. 18 17     0.15   0.01     0.5   
UPL-10 21-Jun-10 10.1 8.42 291 4110   180 5 46.39 5.77 5.4 0.61 144 < 5. 7 11     0.28   0.02     0.87   
UPL-10 23-Sep-10 9.2 8.62 387 734   242 5 55.2 8.8 7.8 0.9 233 1.8 15 19  < .05  0.06 0.28 < .02 0.01 0.01     0.3   
UPL-10 17-Nov-10 0.8 8.3 400 780   244 < 4. 54 8.1 9.1 1 218 < 1. 18 25    0.2 0.02   0.02     0.5   
UPL-10 28-Jun-11 5.7 8.03 203 21576   560 14 35.8 4 3.1 0.7 143 0.6 6 5     0.24   0.03     0.7   
UPL-10 28-Sep-11 11.5 8.59 364 1315   204 < 4. 53 8.4 6.7 0.9 190 1.8 12 16     0.25   0.01     0.5   
UPL-10 16-Nov-11 0.3 8.4 429 978   200 < 4. 56.9 8.6 7.0 1.1 194 < 1. 16 17     0.16   0.02     0.8   
UPL-10 18-Jun-12 11.3 8.6 391 1474   188 4 52.3 7.4 6.3 0.6 188 3 11 15     0.27   0.03     0.7   
UPL-10 24-Sep-12 10.6 8.7 404 770   304 < 4. 52.2 8.9 6.5 1 230 1.2 15 17     0.3   0.01     0.2   
UPL-10 02-Nov-12 4.4 8.31 367 673   232 < 4. 54.7 8.9 6.7 1.1 191 1.8 17 16     0.27   0.01     0.5   
UPL-10 14-Jun-13 9.7 8.6 344 2902   148 6 48.2 6.3 5.7 0.6 177 7.8 9 13     0.31   0.03     1.7   
UPL-10 28-Sep-13 -0.3 8.04 372 799   204 < 4. 60.4 9.5 10.9 1.1 199 1.8 15 25     0.38   0.02     0.4   



Table 3  Average discharge rates and solute geochemical compositions 
for springs and streams.

Temp. Cond. Flow TDS Ca Mg Na K HCO3 CO3 SO4 Cl
Site °C pH µS/cm gpm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Springs

Price River springs
29-138 5.6 7.26 439 24.1 272 83 8.0 2.2 0.0 300 0.0 4.0 3.0
32-277 6.1 7.33 257 1.8 170 41 6.8 1.2 0.2 163 0.0 7.8 0.8
MSS-1 4.9 7.71 374 1.05 228 62 8.5 1.0 0.0 240 0.0 10.0 1.0
Average 5.5 7.4 357 9.0 223 61.8 7.8 1.5 0.1 234 0.0 7.3 1.6

Price River/Castlegate contact springs
29-133 4.0 7.33 324 35.5 193 60 4.8 1.7 0.0 211 0.0 5.3 1.2
Average 4.0 7.3 324 35.5 193 60 5 1.7 0.0 211 0.0 5.3 1.2

Castlegate Sandstone springs
33-268 4.4 7.25 89 1.8 72 14 2.0 1.5 0.0 46 0.0 7.0 2.0
4-429 6.8 7.39 139 1.7 87 22 4.0 1.0 0.0 85 0.0 2.0 0.7
8-253 3.6 7.13 136 16.0 86 23 2.5 1.2 0.0 91 0.0 5.0 0.3
Average 4.9 7.3 122 6.5 81 19.7 2.8 1.2 0.0 73.9 0.0 4.7 1.0

Castlegate/Blackhawk contact springs
21-222 4.8 7.37 322 7.7 190 49 11.2 1.3 0.0 202 0.0 6.5 0.7
32-183 3.3 7.23 169 7.7 122 28 5.2 1.5 0.0 117 0.0 5.2 0.7
32-279 5.5 7.35 321 2.7 225 54 15.0 1.7 0.0 240 0.0 8.5 0.8
Average 4.5 7.3 271 6.0 179 43.7 10.4 1.5 0.0 186 0.0 6.7 0.7

Blackhawk Formation springs
28-110 6.0 7.51 340 2.0 208 56 9.8 2.0 0.0 225 0.0 7.0 1.5
3-290 7.0 8.00 219 14.9 158 39 6.3 2.6 0.43 155 0.07 5.3 2.0
4-173 4.7 7.45 233 1.1 185 48 9.2 1.8 0.0 195 0.0 5.2 1.5
5-231 2.9 7.15 206 3.2 138 37 4.3 1.8 0.0 141 0.0 7.3 0.8
Average 5.1 7.5 249 5.3 172 45.1 7.4 2.1 0.1 179 0.0 6.2 1.5

Groundwater storate tanks
MST-1 9.6 7.80 369 --- 200 62 8.0 1.0 0.0 237 0.0 0.0 1.0
MST-2 8.0 8.20 195 --- 140 30 2.0 2.0 0.0 112 0.0 0.0 2.0
MST-3 11.9 7.85 353 8.3 236 58 16.5 1.0 0.0 264 0.0 5.5 1.0

Creeks

C-5 7.5 7.85 192 28 141 36 5.8 2.3 0.0 148 0.0 4.3 1.2
C-6 8.9 8.46 235 240 137 37 6.0 3.0 0.0 132 6.5 5.5 3.5
C-7 9.4 8.45 261 1,200 139 38 7.0 2.0 0.0 161 2.5 4.0 1.0
C-8 8.1 8.47 267 1,275 150 42 6.5 2.0 0.0 163 3.0 4.5 1.5
CS-10 7.9 7.72 241 984 143 39 4.9 2.9 0.4 131 0.6 17.9 3.0
CS-16 8.0 8.39 296 515 183 53 7.4 1.8 0.4 193 1.8 7.8 1.1
CS-17 7.8 8.37 278 187 173 48 6.8 1.8 0.4 171 1.2 8.3 1.6
CS-18 10.1 8.47 270 2,067 150 42 7.0 3.5 0.3 156 1.2 7.3 5.5
UPL-10 9.7 8.07 313 3,120 198 53 8.7 5.7 0.7 177 1.9 13.4 11.7

Major Ions



Table 4   Groundwater mean residence times in the Flat Canyon area.

Site Date 13C (‰) 14C (pmC) Tritium (TU) Mean residence time

7-242 10/9/1997 -13.1 73.52 10.5 modern

29-138 10/8/1997 -12.3 88.58 12.9 modern
7/21/1998 -13.5 90.96 14 modern

8-253 10/9/1997 -16.0 84.39 29.7 modern
7/21/1998 -16.1 79.06 30 modern

32-279 10/9/1997 -12.3 68.62 14 modern
7/21/1998 -12.5 71.67 15 modern

MST-3 9/11/1997 13.1 modern



Tables 5, 6, 7, and 8 

 

 

Are included in Section 9.0 of this report. 

(pages 43-46) 
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1.0 Introduction 

 

The Canyon Fuel Company, LLC, Skyline Mine is located in the northern Wasatch Plateau coal 

mining district, approximately 3.5 miles southwest of the town of Scofield, Utah (Figure 1).  

Operations at the Skyline Mine commenced in 1981 and continue at the present time. 

 

Prior to 1999, modest quantities of groundwater were intercepted during underground mining 

operations at the Skyline Mine.  Typically, the total discharge from the mine was on the order of 

a few hundred gallons per minute or less (UDOGM, 2014).  Beginning in 1999, as coal mining 

operations progressed in the southwestern portion of the mine permit area, appreciably more 

groundwater began to be intercepted.  The great majority of the intercepted groundwater 

upwelled from the Star Point Sandstone through the mine floor through fault and fracture 

systems.  The intercepted Star Point Sandstone groundwater (which pooled in down-dip areas) 

was pumped from the southwest portion of the Skyline Mine to surface discharge points in 

Eccles Canyon (CS-14).  Mining in the southwest area was mostly completed by 2003.  The 

inflow of Star Point Sandstone groundwater into the mined out areas has continued and, 

consequently, the pumping of groundwater from this area has been essentially continuous from 

1999 to the present time. 
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Canyon Fuel Company plans to conduct mining operations in the Flat Canyon Tract, which is 

located to the west of the existing Skyline Mine permit area (Figure 1).  The purpose of this 

investigation is to evaluate the current potentiometric conditions in Star Point Sandstone 

groundwater systems subsequent to the more than 14 years that have elapsed since these systems 

were first intercepted in the Skyline Mine. 

 

 

2.0 Methods of Study 

 

Existing hydrogeologic maps and reports were obtained and reviewed. These included previous 

hydrogeologic investigations of the Skyline Mine area (Mayo and Associates, 1996), the Flat 

Canyon Tract Final Environmental Impact Statement conducted by the United States Forest 

Service and Bureau of Land Management (USFS, 2002), and reports of Star Point Sandstone 

groundwater systems that were intercepted previously by the Skyline Mine (Petersen Hydrologic, 

2002; HCI, 2001, 2002, 2003, 2004). 

 

Potentiometric information from monitoring wells in the Skyline Mine area was obtained from 

the Utah Division of Oil, Gas and Mining on-line Utah Coal Mining Water Quality Database 

(UDOGM, 2014) and compiled for analysis. 

 

Mine-water discharge rate data from the southwest portion of the Skyline Mine (at monitoring 

site CS-14) as well as pumping rate data from Skyline well JC-1 were also obtained from the 

Utah Coal Mining Water Quality Database (UDOGM, 2014) and compiled for analysis. 
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Regional Palmer Hydrologic Drought Index (PHDI) data for the Skyline Mine area (Utah Region 

5) were obtained from the National Climatic Data Center (NCDC, 2014) for analysis.  The PHDI 

is a monthly value generated by the National Climatic Data Center using a variety of hydrologic 

parameters that indicates wet and dry spells.  The PHDI is calculated from several hydrologic 

parameters including precipitation, temperature, evapotranspiration, soil water recharge, soil 

water loss, and runoff.  Consequently, it is a useful tool for evaluating the relationship between 

climate and groundwater and surface-water discharge data. 

 

Potentiometric data from each of the Star Point Sandstone wells were plotted together with plots 

of CS-14 discharge, JC-1 pumping rates, and the PHDI for analysis.  These data were plotted 

using SigmaPlot version 12 software. 

 

 

3.0 Presentation of Data 

 

The locations of water wells utilized in this analysis are shown on Figure 1.  Groundwater 

potentiometric data from wells are presented as groundwater elevations (above sea level) and 

also as depths below the surface in Table 1.  A generalized geologic map of the Skyline Mine 

and adjacent area is presented in Figure 2.  A plot of the PHDI for Utah Region 5 is presented in 

Figure 3.  Water level hydrographs for each of the wells utilized in this investigation are 

presented in Figure 4.   
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4.0 Overview of Mine Operations at the Skyline Mine 

  

The Skyline Mine began operations in 1981.  Prior to 1999, generally only modest quantities of 

groundwater were intercepted during underground mining operations in the Skyline Mine.  Most 

commonly, groundwater was intercepted in Blackhawk Formation sandstone paleochannels in 

the mine roof in newly opened mining areas.  These groundwater inflows were commonly short 

lived.  During this time, the total discharge from the Skyline Mine was usually on the order of a 

few hundred gallons per minute or less.  Beginning in 1999, larger inflows began to be 

encountered as mining operations progressed into the southwest portion of the Skyline Mine.  

These larger inflows originated from the mine floor as warm water upwelled through faults and 

fractures in the underling Star Point Sandstone.  Unlike discharges from the overlying sandstone 

paleochannels, discharges from the underlying Star Point Sandstone encountered from 1999 have 

been more persistent.  In response to the groundwater intercepted in the Star Point Sandstone, 

discharge rates at CS-14 peaked during early 2003 at rates exceeding 8,000 gpm (UDOGM, 

2014).  Much of the peak discharge was in response to a large groundwater inflow that occurred 

while mining in the 10-left development entries (Figure 1).  It has been necessary to pump the 

accumulating Star Point Sandstone groundwater from the southwest portion of the Skyline Mine 

underground workings to surface discharge points in Eccles Canyon.  The mine water pumped 

from the southwest portion of the mine is monitored at Skyline Mine monitoring point CS-14.  

Mine water from CS-14 is discharged to the surface into Eccles Creek in Eccles Canyon near the 

mine surface facilities (Figure 1).  Mining in the various mining districts in the southwest portion 

of the Skyline Mine were completed during 2002 and 2003.  After mining in these regions was 

completed, water levels in the underground mine pool were allowed to rise as pumping was 
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stopped and the mined-out southwest area mine workings filled with groundwater.  Groundwater 

inflows from Star Point Sandstone have continued, and the pumping of groundwater from the 

now flooded southwest portion of the mine has been essentially continuous from 1999 to the 

present time.  By September of 2004 the water levels in the southwest mine pool had risen to the 

8,300 foot level.  Currently, the pool is maintained at an elevation of approximately 8,300 feet by 

pumping from the pool to CS-14. 

 

In the summer of 2001, a groundwater pumping well (JC-1) was drilled and completed, 

apparently in a fracture system related to the fracture system from which the 10-Left 

groundwater inflow into the mine workings originated.  Over the period of its existence, 

pumping rates at JC-1 have varied from about 2,000 gpm to more than 4,000 gpm.  

Intermittently, pumping from JC-1 has stopped (typically to allow for well repairs).  

Groundwater pumped from JC-1 is discharged to Electric Lake. 

 

 

5.0 Previous Investigations 

 

Previous investigations of Star Point Sandstone groundwater systems in the vicinity of the 

Skyline Mine have been performed by Mayo and Associates, (1996), Petersen Hydrologic, LLC 

(2002), and Hydrologic  Colorado Consultants, Inc. (HCI 2001, 2002, 2003, 2004).  Mayo and 

Associates (1996) performed a comprehensive investigation of groundwater and surface-water 

systems in the vicinity of the Skyline Mine.  Petersen Hydrologic (2002) investigated fault-

related groundwater systems in the Star Point Sandstone, including the likely origins of the 
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groundwater inflows and the likely impacts to the hydrologic balance resulting from these Star 

Point Sandstone inflows.  HCI has performed a series of hydrologic investigations in the Skyline 

Mine and surrounding areas that have focused on numeric modeling of the groundwater and 

surface-water systems.  Initially, in 2001 HCI created a numerical flow model for the purpose of 

predicting dewatering requirements for proposed coal mining in the Flat Canyon Tract.  An 

updated and more comprehensive version of the model was later created that incorporated data 

on surface-water hydrology, additional groundwater level data, and more information on 

stratigraphy and structures from a sub-regional geologic mapping program (HCI, 2004). 

 

 

6.0 Geologic Setting 

 

A map showing the general geology of the Skyline Mine and adjacent areas is presented in 

Figure 2.   

 

The Star Point Sandstone consists of massive, fine- to medium-grained sandstone that is 

moderately well consolidated.  Individual massive sandstone units are separated by partings of 

low-permeability siltstone or mudstone.  The Storrs Tongue of the Star Point Sandstone 

interfingers with the basal portion of the overlying Blackhawk Formation in the Skyline Mine 

area.  The Storrs Tongue of the Star Point Sandstone, which exists beneath the current Skyline 

Mine permit area, pinches out to the west in the Flat Canyon area.  The Panther Tongue of the 

Star Point Sandstone underlies the Storrs Tongue in the existing permit area and the adjacent Flat 

Canyon area.  The Panther Tongue is in most locations separated from the overlying Storrs 
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Tongue by several tens of feet of relatively impermeable shaley deposits.  Regional studies 

indicate that the individual sandstone bodies of the Star Point Sandstone are elongate in a north-

south direction, parallel to the ancient shoreline.  These units interfinger seaward (to the east) 

with the Mancos Shale and landward (to the west) with the Blackhawk Sediments (HCI, 2003).  

Together, the stacked sequence of sandstones and siltstones of the Star Point are approximately 

1,500 feet in thickness (HCI, 2003). 

 

Numerous faults have been mapped in the current Skyline Mine permit area and the adjacent Flat 

Canyon area (Figure 2).  The Skyline Mine area lies between two major north-south trending 

faults.  The Pleasant Valley Fault is located in the Mud Creek area to the east and the Gooseberry 

Fault is located in the Gooseberry Creek area to the west.  The Pleasant Valley Fault system 

juxtaposes rocks of the Star Point Sandstone against the shale, mudstone, and sandstone rocks of 

the Blackhawk Formation.  The Gooseberry Creek Fault system juxtaposes rocks of the Star 

Point Sandstone against the predominantly shale bedrock of the North Horn Formation. 

 

Several north- to northeast-trending faults with displacements up to a few tens of feet have been 

mapped in the existing Skyline Mine permit area and in the Flat Canyon area.  The fault-related 

Star Point Sandstone groundwater inflows at the Skyline Mine have been associated with these 

structures. 

 

It is noteworthy that the rock strata in the southern portion of the Skyline Mine area are in a 

tensional stress regime (Personal communication, Mark Bunnell, 2002).  Consequently, rock 

fractures in the region (particularly the brittle sandstones of the Star Point Sandstone beneath the 
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coal seams) can remain open (i.e. have a measurable aperture).  Groundwater can be readily 

conveyed through such fractures.  The rock strata in the northern portion of the mine area do not 

appear to be in a tensional stress regime (Personal communication, Mark Bunnell, 2002).  

Regions north of the 6 Left through 12 Left longwall panels are separated from the southern 

portion of the mine by an east-west trending fault system that structurally isolate these two 

regions.  A significant igneous dike in the same region likely also partitions groundwater systems 

in these two regions. 

 

The Blackhawk Formation overlies the Star Point Sandstone in the Skyline Mine area.  The 

Blackhawk Formation consists of lenticular, discontinuous beds of sandstone, claystone, 

mudstone, shale, and coal.  Sandstone paleochannels, which are sinusoidal fluvial sandstones 

encased in the surrounding low permeability, fine-grained rocks are present throughout the 

formation. 

 

 

7.0 Potentiometric Conditions in the Star Point Sandstone 

 

For detailed information regarding the hydrogeology and groundwater and surface-water systems 

in the region, the reader is referred to previous reports from the Skyline Mine area (Mayo and 

Associates, 1996; Petersen Hydrologic, 2002; HCI,2001, 2002, 2003, 2004). 

 

Water level hydrographs for each of the 10 Star Point Sandstone monitoring wells evaluated in 

this investigation are presented in Figure 4.  Also plotted in Figure 4 are plots of historic CS-14 
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discharge rates and also plots of historic pumping rates from well JC-1 (plotted on the same x-

axis time scale as the well water level hydrographs).    The CS-14 and JC-1 information is 

plotted together with the well water level information to facilitate an analysis of potential 

relationships between these parameters.  PHDI information is also plotted in Figure 4 to assist in 

determining whether climatic variability influences potentiometric levels in the Star Point 

Sandstone. 

 

It is apparent in Figure 4 that water levels in all of the wells screened in the Star Point Sandstone 

in the southwest portion of the Skyline Mine area responded to the underground interception of 

fracture-related Star Point Sandstone groundwater at the Skyline Mine that began in 1999.  

Relative to pre-1999 levels, water levels in monitoring well W79-35-1A had declined by more 

than 350 feet by mid-2003.  Water levels located in areas more distant from the largest in-mine 

groundwater inflow areas responded with lesser water level declines.  Water levels in monitoring 

wells W98-2-1, W20-4-2, 20-4-1, and 99-28-1 declined by 100 feet or more in response to the 

in-mine Star Point Sandstone inflows.  Water levels in monitoring wells 20-28-1 and W99-21-1 

declined by about 30 feet or more (Figure 4).   

 

As anticipated, water levels in monitoring wells W91-26-1 and W91-35-1 (located in the 

northern Skyline Mine area) did not respond appreciably to the Star Point Sandstone 

groundwater inflows in the southwest portions of the Skyline Mine.  This is likely because 1) as 

discussed in Section 6 above, the northern portions of the Skyline Mine are likely not in good 

hydraulic communication with mining areas to the southwest due to the different 

geologic/structural conditions and possibly also to the presence of a low-permeability igneous 
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dike between the two areas, and 2) because the two areas are separated by a considerable 

distance of several miles (Figure 1).  It is noted that marked water level declines in both W91-26-

1 and W91-35-1 were observed beginning in about 2011 and 2012 (Figure 4).  However, these 

water level declines correspond with the occurrence of mining in the nearby vicinity of the two 

wells in the northern area and are likely not associated with dewatering/depressurization of the 

Star Point Sandstone in the southwest portion of the Skyline Mine. 

 

As apparent in Figure 4, beginning in about mid-2003, water levels in the Star Point Sandstone in 

the southwest portion of the mine area began to recover from their maximum drawdown levels.  

During 2003, mining in most of the southwest portion of the mine was completed.  Subsequently, 

pumping of mine water from these areas ceased and water levels were allowed to rise and 

eventually fill the mined-out areas.  After the southwest mining region had filled with 

groundwater to an elevation of approximately 8,300 feet, pumping was resumed (to the CS-14 

discharge location) so as to maintain the mine-water pool at approximately that elevation.  The 

beginning of the water-level recovery noted in the monitoring wells in mid-2003 is likely a 

response to this occurrence.  During the 10 years that have elapsed since that time, water levels 

have generally been recovering gradually (Figure 4). 

 

Water level responses that are likely related to the pumping conditions at well JC-1 are apparent 

in most of the Star Point Sandstone monitoring wells (Figure 4).  During times when JC-1 

pumping rates decreased, or when the well was not operating, water levels generally increased in 

the surrounding Star Point Sandstone monitoring wells in response to these conditions.  Notably, 

after a several-year period during which JC-1 pumped at an average rate exceeding 4,000 gpm, 
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during the period from late 2010 through mid-1012, JC-1 pumped only intermittently at a rate 

nearer 2,000 gpm with prolonged periods of no discharge from the well.  Water levels in most of 

the monitoring wells in the southwest portion of the mine area reflect this trend with more rapid 

water level recovery during this period.  Increases in mine-water discharge rates at CS-14 were 

also noted during the period of lowered groundwater production from JC-1. When the 4,000 gpm 

pumping regime was resumed in mid-2012, water levels in the surrounding monitoring wells 

decreased in response to the increased groundwater withdrawal rates from the Star Pont 

Sandstone (Figure 4). 

 

Water level responses that might suggest the influence of climatic variability on water levels in 

the Star Point Sandstone groundwater system are not apparent (Figure 4). 

 

In Figure 5, water levels at monitoring wells W79-35-1A and W79-35-1B (a nested well pair) are 

plotted together.  W79-35-1A is screened in the Star Point Sandstone, while W79-35-1B is 

screened in the more shallow overlying Blackhawk Formation groundwater system.  As depicted 

in Figure 5, water levels in the Blackhawk Formation groundwater system at the W79-35-1B 

well location have not decreased significantly as a result of the interception of the deep Star 

Point Sandstone groundwater systems at the Skyline Mine.  It is noteworthy that there is such an 

obvious lack of hydraulic communication between the Blackhawk Formation groundwater 

system and the deep Star Point Sandstone system at this location, even though the borehole of 

the deep well (W79-35-1A) physically intersected a significant fault (Vaughn Hansen 

Associates, 1979) that is likely in good hydraulic communication with the “Diagonal Fault” 

(Figure 2) and groundwater discharge from the Star Point Sandstone in this vicinity has been 
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ongoing for  more than 10 years.  The “Diagonal Fault” system is likely the conduit through 

which the large 10-L inflow entered the mine workings.  (The modest drop in the water level at 

W79-35-1B that occurred in early 2003 took place as the longwall mining face passed within a 

few hundred feet of W79-35-1B also in early 2003.  The one-time water level drop at W79-35-

1B likely reflects the effects of subsidence near the well and is not believed to be related to 

drainage of water from the Star Point Sandstone). 

 

 

8.0 Observations and Conclusions 

 

 Substantial drawdowns of potentiometric levels in Star Point Sandstone monitoring wells 

in the Skyline Mine area (up to several hundred feet) occurred in response to the 

interception of large in-mine groundwater inflows that began in 1999 (and to 

groundwater pumping at well JC-1).  The large drawdowns are consistent with the 

removal of substantial quantities of groundwater from storage in the Star Point 

Sandstone. 

 

 There are no indications that climatic variability has significantly influenced water levels 

in the Star Point Sandstone groundwater system.   

 

 Water levels in the northern portions of the Skyline Mine area have not responded to the 

Star Point Sandstone groundwater inflows or to ongoing pumping of water from the 

southwest portion of the Skyline Mine.  This is likely attributable to the different 
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geologic/structural conditions in these two areas and possibly to the presence of a low-

permeability igneous dike.  The considerable distance between the northern mining area 

and southwest area (several miles) may also be in part responsible for the lack of a 

response in water levels in the Star Point Sandstone groundwaters in the northern area. 

 

 Potentiometric levels in the Star Point Sandstone groundwater system began to recover 

appreciably in mid-2003 after mining was completed in the southwest portion of the mine 

and mined-out areas were allowed to fill with groundwater.  The current mine pool 

elevation is maintained at about 8,300 feet by pumping to CS-14. 

 
 Water levels in the Star Point Sandstone groundwater system in the southwest portion of 

the mine area have generally not recovered to their maximum pre-2003 levels.  (Pre-1999 

water level data are not available for most wells). 

 

 Water levels in wells in the Star Point Sandstone respond to pumping-rate variability at 

JC-1, demonstrating the hydraulic interconnectedness of the Star Point Sandstone 

groundwater systems in which the monitoring wells are screened. 

 
 Observations of CS-14 and JC-1 pumping rate data suggest that pumping at JC-1 has an 

influence on the CS-14 pumping rate required to maintain the pool level in the southwest 

portion of the mine.  (When JC-1 is not operating, pumping rates from the mine pool to 

CS-14 need to increase).   However, the increase in the rate at which groundwater needs 

to be pumped to CS-14 to maintain the pool elevation does not increase in an amount 

equal to the previous JC-1 pumping rate before the well was turned off. 
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 Over the past 11 years, mine-water discharge rates from the southwest portion of the 

existing Skyline Mine workings (CS-14) have declined substantially, from more than 

8,000 gpm in early 2003 to less than 2,000 gpm in early 2014 (while pumping at JC-1 has 

continued more or less continuously).  The apparent long-term declines in the CS-14 

discharge rate likely reflect a local lowering of the hydraulic head in the Star Point 

Sandstone groundwater system in response to the long term outflow of groundwater from 

the formation.   

 

 The fact that the water levels have recovered substantially in most monitoring wells (even 

as groundwater continues to flow from the Star Point Sandstone into the southwestern 

mine area and JC-1 continues to pump at substantial rates) suggests that there is still a 

large quantity of groundwater in the system (i.e. the groundwater system is likely large 

and it has not been drained or greatly depressurized).  

 

 It is anticipated that where mining in the proposed Flat Canyon Tract intercepts water-

bearing faults or fractures, considerable inflows into the mine workings would be 

anticipated. 

 

 It is anticipated that Star Point Sandstone inflows encountered during mining in the Flat 

Canyon Tract could be of similar duration to those encountered previously at the Skyline 

Mine (i.e. the Star Point system has probably not been dewatered or depressurized 
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sufficiently to expect appreciably reduced inflow rates or inflow durations relative to 

those that occurred during previous mining operations in the southwest portion of the 

Skyline Mine). 
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Figure 1  Locations of monitoring wells at the Skyline Mine area.
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Figure 2
General geologic map of the Skyline Mine area.
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Figure 4  Water level hydrographs for monitoring wells: 
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Figure 5  Comparison of water level declines at the nested piezometers at W79-35-1.



Table 1  Potentiometric data from Star Point Sandstone monitoring wells.  

Water depth Water elevation
Date (feet) (feet above sea level)

W79‐35‐1A  7/15/1982 177.5 8551.4

W79‐35‐1A  8/15/1982 179 8549.9

W79‐35‐1A  7/15/1983 171.5 8557.4

W79‐35‐1A  8/15/1983 171.7 8557.2

W79‐35‐1A  9/15/1983 171.2 8557.7

W79‐35‐1A  10/15/1983 172.4 8556.5

W79‐35‐1A  6/15/1984 182.2 8546.7

W79‐35‐1A  8/15/1984 183.7 8545.2

W79‐35‐1A  6/15/1985 188.3 8540.6

W79‐35‐1A  7/15/1985 187.2 8541.7

W79‐35‐1A  8/15/1985 186.2 8542.7

W79‐35‐1A  9/15/1985 186.7 8542.2

W79‐35‐1A  6/15/1986 193.7 8535.2

W79‐35‐1A  8/15/1986 190.7 8538.2

W79‐35‐1A  10/15/1986 192.2 8536.7

W79‐35‐1A  6/15/1987 204.8 8524.1

W79‐35‐1A  8/15/1987 203.6 8525.3

W79‐35‐1A  10/15/1987 205.4 8523.5

W79‐35‐1A  7/15/1988 206.2 8522.7

W79‐35‐1A  10/15/1988 205.3 8523.6

W79‐35‐1A  8/15/1989 207.6 8521.3

W79‐35‐1A  10/15/1989 214.6 8514.3

W79‐35‐1A  6/15/1990 222.9 8506.0

W79‐35‐1A  8/15/1990 214.7 8514.2

W79‐35‐1A  10/15/1990 221.2 8507.7

W79‐35‐1A  6/15/1991 223.4 8505.5

W79‐35‐1A  9/15/1991 228 8500.9

W79‐35‐1A  10/15/1991 229.4 8499.5

W79‐35‐1A  6/15/1992 236.5 8492.4

W79‐35‐1A  9/15/1992 238.2 8490.7

W79‐35‐1A  10/15/1992 243.3 8485.6

W79‐35‐1A  6/15/1993 246.7 8482.2

W79‐35‐1A  9/15/1993 239.9 8489.0

W79‐35‐1A  10/15/1993 237.2 8491.7

W79‐35‐1A  6/15/1994 239.7 8489.2

W79‐35‐1A  9/15/1994 241.5 8487.4

W79‐35‐1A  10/15/1994 244.7 8484.2

W79‐35‐1A  7/15/1995 230.2 8498.7

W79‐35‐1A  9/5/1995 232.4 8496.5

W79‐35‐1A  11/15/1995 235.2 8493.7

W79‐35‐1A  6/19/1997 244.2 8484.7



Date (feet) (feet above sea level)
W79‐35‐1A  8/15/1997 238.5 8490.4

W79‐35‐1A  10/9/1997 237.7 8491.2

W79‐35‐1A  6/15/1998 245.4 8483.5

W79‐35‐1A  8/13/1998 240.7 8488.2

W79‐35‐1A  10/17/1998 239 8489.9

W79‐35‐1A  7/5/1999 312.2 8416.7

W79‐35‐1A  8/19/1999 317.3 8411.6

W79‐35‐1A  10/6/1999 322.3 8406.6

W79‐35‐1A  6/20/2000 317.3 8411.6

W79‐35‐1A  8/7/2000 363 8365.9

W79‐35‐1A  10/9/2000 374 8354.9

W79‐35‐1A  6/19/2001 484.9 8244

W79‐35‐1A  9/3/2001 495.2 8233.7

W79‐35‐1A  10/25/2001 505.5 8223.4

W79‐35‐1A  6/19/2002 533.71 8195.19

W79‐35‐1A  8/2/2002 535.9 8193

W79‐35‐1A  11/14/2002 538.97 8189.93

W79‐35‐1A  6/11/2003 557.26 8171.64

W79‐35‐1A  8/15/2003 553.02 8175.88

W79‐35‐1A  10/15/2003 541.92 8186.98

W79‐35‐1A  6/24/2004 500.9 8228

W79‐35‐1A  8/25/2004 452.08 8276.82

W79‐35‐1A  11/9/2004 442.64 8286.26

W79‐35‐1A  6/30/2005 439.33 8289.57

W79‐35‐1A  8/31/2005 438.41 8290.49

W79‐35‐1A  10/20/2005 437.5 8291.4

W79‐35‐1A  6/29/2006 429.11 8299.79

W79‐35‐1A  9/22/2006 433.59 8295.31

W79‐35‐1A  11/7/2006 434.35 8294.55

W79‐35‐1A  6/15/2007 434.78 8294.12

W79‐35‐1A  9/21/2007 436.23 8292.67

W79‐35‐1A  11/15/2007 436.16 8292.74

W79‐35‐1A  6/18/2008 434.4 8294.5

W79‐35‐1A  9/26/2008 434.87 8294.03

W79‐35‐1A  10/24/2008 434.98 8293.92

W79‐35‐1A  6/18/2009 434.26 8294.64

W79‐35‐1A  9/22/2009 434.7 8294.2

W79‐35‐1A  11/4/2009 434.71 8294.19

W79‐35‐1A  6/21/2010 433.03 8295.87

W79‐35‐1A  9/19/2010 435 8293.9

W79‐35‐1A  11/4/2010 443.62 8285.28

W79‐35‐1A  6/29/2011 428.95 8299.95

W79‐35‐1A  9/23/2011 421.68 8307.22



Date (feet) (feet above sea level)
W79‐35‐1A  11/1/2011 421.22 8307.68

W79‐35‐1A  5/31/2012 421.68 8307.22

W79‐35‐1A  8/27/2012 432.77 8296.13

W91‐26‐1  6/13/2002 1296.35 7954.65

W91‐26‐1  9/9/2002 1310.1 7940.9

W91‐26‐1  11/4/2002 1303.16 7947.84

W91‐26‐1  6/16/2003 1302.3 7948.7

W91‐26‐1  9/17/2003 1302.79 7948.21

W91‐26‐1  10/28/2003 1301 7950

W91‐26‐1  6/22/2004 1304.05 7946.95

W91‐26‐1  9/6/2004 1301.51 7949.49

W91‐26‐1  6/25/2005 1302.79 7948.21

W91‐26‐1  9/6/2005 1300.4 7950.6

W91‐26‐1  10/13/2005 1299.66 7951.34

W91‐26‐1  6/28/2006 1298.41 7952.59

W91‐26‐1  9/26/2006 1296.81 7954.19

W91‐26‐1  11/2/2006 1297.81 7953.19

W91‐26‐1  6/16/2007 1295.48 7955.52

W91‐26‐1  9/21/2007 1296.56 7954.44

W91‐26‐1  11/2/2007 1295.85 7955.15

W91‐26‐1  6/26/2008 1296.9 7954.1

W91‐26‐1  9/12/2008 1296.25 7954.75

W91‐26‐1  11/14/2008 1295.04 7955.96

W91‐26‐1  6/26/2009 1301.06 7949.94

W91‐26‐1  9/9/2009 1295.7 7955.3

W91‐26‐1  10/27/2009 1295.52 7955.48

W91‐26‐1  6/20/2010 1298.14 7952.86

W91‐26‐1  9/14/2010 1297.1 7953.9

W91‐26‐1  11/8/2010 1300 7951

W91‐26‐1  7/8/2011 1302.42 7948.58

W91‐26‐1  9/15/2011 1309.55 7941.45

W91‐26‐1  11/11/2011 1312.6 7938.4

W91‐26‐1  6/16/2012 1332.22 7918.78

W91‐26‐1  8/27/2012 1337.1 7913.9

W91‐26‐1  10/25/2012 1339.1 7911.9

W91‐26‐1  6/11/2013 1398.28 7852.72

W91‐26‐1  9/27/2013 1414.7 7836.3

W91‐26‐1  10/21/2013 1339.1 7911.9

W91‐26‐1  11/1/2013 1423.5 7827.5

W91‐35‐1  6/13/2002 1213.7 8021.3

W91‐35‐1  9/5/2002 1224.5 8010.5

W91‐35‐1  11/4/2002 1223.65 8011.35



Date (feet) (feet above sea level)
W91‐35‐1  6/17/2003 1223.94 8011.06

W91‐35‐1  9/17/2003 1223.94 8011.06

W91‐35‐1  10/30/2003 1223.62 8011.38

W91‐35‐1  6/22/2004 1223.71 8011.29

W91‐35‐1  9/2/2004 1223.53 8011.47

W91‐35‐1  6/22/2005 1222.85 8012.15

W91‐35‐1  9/6/2005 1223.51 8011.49

W91‐35‐1  10/13/2005 1223.38 8011.62

W91‐35‐1  6/29/2006 1223.67 8011.33

W91‐35‐1  9/26/2006 1224.08 8010.92

W91‐35‐1  11/2/2006 1222.43 8012.57

W91‐35‐1  6/29/2007 1224.38 8010.62

W91‐35‐1  9/21/2007 1222.64 8012.36

W91‐35‐1  11/2/2007 1221.19 8013.81

W91‐35‐1  6/26/2008 1225.6 8009.4

W91‐35‐1  9/24/2008 1225.95 8009.05

W91‐35‐1  11/14/2008 1223.95 8011.05

W91‐35‐1  6/26/2009 1233.55 8001.45

W91‐35‐1  9/9/2009 1229.07 8005.93

W91‐35‐1  11/4/2009 1230.55 8004.45

W91‐35‐1  6/20/2010 1235.79 7999.21

W91‐35‐1  9/14/2010 1250 7985

W91‐35‐1  11/8/2010 1230 8005

W91‐35‐1  7/12/2011 1264.59 7970.41

W91‐35‐1  9/20/2011 1273.5 7961.5

W91‐35‐1  11/11/2011 1275.85 7959.15

W91‐35‐1  6/16/2012 1295.18 7939.82

W91‐35‐1  8/28/2012 1323.8 7911.2

W91‐35‐1  11/8/2012 1280 7955

W98‐2‐1  12/3/1999 719.6 8551.4

W98‐2‐1  6/26/2000 721.8 8549.2

W98‐2‐1  11/8/2000 755.8 8515.2

W98‐2‐1  6/18/2001 768.9 8502.1

W98‐2‐1  9/5/2001 800.1 8470.9

W98‐2‐1  9/5/2001 800.1 8470.9

W98‐2‐1  10/23/2001 837.5 8433.5

W98‐2‐1  6/19/2002 893.55 8377.45

W98‐2‐1  8/2/2002 907.02 8363.98

W98‐2‐1  11/5/2002 910.83 8360.17

W98‐2‐1  6/11/2003 945.71 8325.29

W98‐2‐1  8/14/2003 931.06 8339.94

W98‐2‐1  11/14/2003 923.24 8347.76



Date (feet) (feet above sea level)
W98‐2‐1  6/28/2004 910.66 8360.34

W98‐2‐1  8/25/2004 893.44 8377.56

W98‐2‐1  11/23/2004 887.13 8383.87

W98‐2‐1  6/26/2005 866.15 8404.85

W98‐2‐1  8/31/2005 863.77 8407.23

W98‐2‐1  10/30/2005 859.69 8411.31

W98‐2‐1  6/29/2006 827.85 8443.15

W98‐2‐1  9/25/2006 853.5 8417.5

W98‐2‐1  11/18/2006 843.91 8427.09

W98‐2‐1  6/16/2007 846.6 8424.4

W98‐2‐1  9/21/2007 849.01 8421.99

W98‐2‐1  11/15/2007 854.83 8416.17

W98‐2‐1  6/28/2008 850.68 8420.32

W98‐2‐1  9/25/2008 842.75 8428.25

W98‐2‐1  10/29/2008 847.73 8423.27

W98‐2‐1  6/28/2009 843.87 8427.13

W98‐2‐1  9/22/2009 843.2 8427.8

W98‐2‐1  11/7/2009 845.24 8425.76

W98‐2‐1  6/20/2010 846.57 8424.43

W98‐2‐1  9/27/2010 846.5 8424.5

W98‐2‐1  11/19/2010 827.54 8443.46

W98‐2‐1  7/7/2011 821.63 8449.37

W98‐2‐1  8/24/2011 796.1 8474.9

W98‐2‐1  11/11/2011 794.24 8476.76

W98‐2‐1  6/21/2012 813.95 8457.05

W98‐2‐1  8/28/2012 839.18 8431.82

W98‐2‐1  11/7/2012 827.11 8443.89

W98‐2‐1  6/19/2013 861.45 8409.55

W98‐2‐1  9/28/2013 865.3 8405.7

W98‐2‐1  10/21/2013 868 8403

W99‐4‐1  9/10/2002 321.53 8520.47

W99‐4‐1  11/5/2002 328.2 8513.8

W99‐4‐1  6/11/2003 358.45 8483.55

W99‐4‐1  9/29/2003 354.18 8487.82

W99‐4‐1  11/12/2003 352.86 8489.14

W99‐4‐1  6/24/2004 353.43 8488.57

W99‐4‐1  8/24/2004 346.72 8495.28

W99‐4‐1  11/8/2004 341.12 8500.88

W99‐4‐1  6/16/2005 335.53 8506.47

W99‐4‐1  9/7/2005 326.7 8515.3

W99‐4‐1  10/14/2005 323.1 8518.9

W99‐4‐1  6/26/2006 315.98 8526.02



Date (feet) (feet above sea level)
W99‐4‐1  8/23/2006 312.14 8529.86

W99‐4‐1  11/7/2006 308.26 8533.74

W99‐4‐1  6/27/2007 305.82 8536.18

W99‐4‐1  9/12/2007 306.3 8535.7

W99‐4‐1  11/9/2007 307.19 8534.81

W99‐4‐1  7/22/2008 308.86 8533.14

W99‐4‐1  9/22/2008 304.33 8537.67

W99‐4‐1  10/28/2008 304.62 8537.38

W99‐4‐1  6/26/2009 302.73 8539.27

W99‐4‐1  9/28/2009 301.26 8540.74

W99‐4‐1  11/2/2009 302.83 8539.17

W99‐4‐1  6/12/2010 303.26 8538.74

W99‐4‐1  9/21/2010 302.09 8539.91

W99‐4‐1  11/12/2010 302 8540

W99‐4‐1  7/7/2011 294.4 8547.6

W99‐4‐1  9/6/2011 286.72 8555.28

W99‐4‐1  11/3/2011 284.72 8557.28

W99‐4‐1  6/16/2012 279.95 8562.05

W99‐4‐1  9/11/2012 289.17 8552.83

W99‐4‐1  10/25/2012 293.21 8548.79

W99‐4‐1  6/6/2013 300.58 8541.42

W99‐4‐1  9/13/2013 303.5 8538.5

W99‐4‐1  10/23/2013 305.3 8536.7

W99‐21‐1  8/21/2001 1052.6 8294.4

W99‐21‐1  9/24/2002 1026.74 8320.26

W99‐21‐1  11/14/2002 1029.04 8317.96

W99‐21‐1  6/12/2003 1050.4 8296.6

W99‐21‐1  9/29/2003 1060.29 8286.71

W99‐21‐1  11/14/2003 1062.55 8284.45

W99‐21‐1  6/23/2004 1069.73 8277.27

W99‐21‐1  9/8/2004 1069.22 8277.78

W99‐21‐1  6/29/2005 1063.73 8283.27

W99‐21‐1  9/7/2005 1063.67 8283.33

W99‐21‐1  10/14/2005 1062.71 8284.29

W99‐21‐1  6/29/2006 1059.65 8287.35

W99‐21‐1  8/21/2006 1059.9 8287.1

W99‐21‐1  11/7/2006 1059.34 8287.66

W99‐21‐1  6/28/2007 1059.27 8287.73

W99‐21‐1  9/25/2007 1056.71 8290.29

W99‐21‐1  11/14/2007 1059.18 8287.82

W99‐21‐1  7/28/2008 1056.22 8290.78

W99‐21‐1  9/30/2008 1059.12 8287.88



Date (feet) (feet above sea level)
W99‐21‐1  10/28/2008 1059.07 8287.93

W99‐21‐1  6/29/2009 1055 8292

W99‐21‐1  9/21/2009 1052.65 8294.35

W99‐21‐1  11/11/2009 1055.04 8291.96

W99‐21‐1  6/22/2010 1052.1 8294.9

W99‐21‐1  9/21/2010 1052.15 8294.85

W99‐21‐1  11/12/2010 1052.4 8294.6

W99‐21‐1  7/12/2011 1052.05 8294.95

W99‐21‐1  11/11/2011 1044.83 8302.17

W99‐21‐1  6/22/2012 1050 8297

W99‐28‐1  9/24/2002 973.7 8377.3

W99‐28‐1  11/5/2002 978.73 8372.27

W99‐28‐1  6/12/2003 1007.71 8343.29

W99‐28‐1  9/29/2003 1004.64 8346.36

W99‐28‐1  11/14/2003 1001.31 8349.69

W99‐28‐1  6/23/2004 1000.08 8350.92

W99‐28‐1  9/8/2004 989.61 8361.39

W99‐28‐1  6/29/2005 975.36 8375.64

W99‐28‐1  9/7/2005 968.92 8382.08

W99‐28‐1  10/14/2005 964.57 8386.43

W99‐28‐1  6/29/2006 955.41 8395.59

W99‐28‐1  8/22/2006 952.42 8398.58

W99‐28‐1  11/1/2006 949.75 8401.25

W99‐28‐1  6/28/2007 945.82 8405.18

W99‐28‐1  9/12/2007 944.96 8406.04

W99‐28‐1  11/9/2007 944.93 8406.07

W99‐28‐1  7/29/2008 946.83 8404.17

W99‐28‐1  9/25/2008 942.7 8408.3

W99‐28‐1  11/21/2008 930.25 8420.75

W20‐4‐1  9/10/2002 387.27 8483.73

W20‐4‐1  11/5/2002 389.75 8481.25

W20‐4‐1  6/11/2003 422.95 8448.05

W20‐4‐1  9/29/2003 420.14 8450.86

W20‐4‐1  11/12/2003 417.74 8453.26

W20‐4‐1  6/24/2004 417.98 8453.02

W20‐4‐1  8/25/2004 411.63 8459.37

W20‐4‐1  11/8/2004 405.27 8465.73

W20‐4‐1  6/16/2005 399.71 8471.29

W20‐4‐1  9/7/2005 389.83 8481.17

W20‐4‐1  10/14/2005 386.3 8484.7

W20‐4‐1  6/29/2006 377.9 8493.1

W20‐4‐1  8/23/2006 374.81 8496.19



Date (feet) (feet above sea level)
W20‐4‐1  11/7/2006 370.28 8500.72

W20‐4‐1  6/27/2007 366.5 8504.5

W20‐4‐1  9/12/2007 366.75 8504.25

W20‐4‐1  11/9/2007 367.39 8503.61

W20‐4‐1  7/22/2008 369.86 8501.14

W20‐4‐1  9/22/2008 365.92 8505.08

W20‐4‐1  10/28/2008 365.88 8505.12

W20‐4‐1  6/26/2009 363.63 8507.37

W20‐4‐1  9/28/2009 362.49 8508.51

W20‐4‐1  11/2/2009 360.95 8510.05

W20‐4‐1  6/12/2010 361.14 8509.86

W20‐4‐1  9/20/2010 362.5 8508.5

W20‐4‐1  11/12/2010 361.71 8509.29

W20‐4‐1  7/7/2011 354.96 8516.04

W20‐4‐1  9/16/2011 349.65 8521.35

W20‐4‐1  11/3/2011 346.45 8524.55

W20‐4‐1  6/16/2012 339.45 8531.55

W20‐4‐1  9/11/2012 348.18 8522.82

W20‐4‐1  10/25/2012 352.08 8518.92

W20‐4‐1  6/6/2013 361.25 8509.75

W20‐4‐1  9/13/2013 364.5 8506.5

W20‐4‐1  10/23/2013 366.4 8504.6

W20‐4‐2  9/27/2002 1133.47 8420.53

W20‐4‐2  11/16/2002 1134 8420

W20‐4‐2  6/12/2003 1170.79 8383.21

W20‐4‐2  9/29/2003 1152.28 8401.72

W20‐4‐2  11/12/2003 1151.38 8402.62

W20‐4‐2  6/24/2004 1146.82 8407.18

W20‐4‐2  9/7/2004 1131.72 8422.28

W20‐4‐2  6/26/2005 1116.6 8437.4

W20‐4‐2  9/7/2005 1104.74 8449.26

W20‐4‐2  10/14/2005 1099.18 8454.82

W20‐4‐2  6/29/2006 1088.96 8465.04

W20‐4‐2  7/20/2006 1088.56 8465.44

W20‐4‐2  10/24/2006 1085.81 8468.19

W20‐4‐2  6/23/2007 1083.39 8470.61

W20‐4‐2  9/12/2007 1084.65 8469.35

W20‐4‐2  11/9/2007 1085.85 8468.15

W20‐4‐2  7/30/2008 1087.31 8466.69

W20‐4‐2  9/25/2008 1079.36 8474.64

W20‐4‐2  10/28/2008 1159.27 8394.73

W20‐4‐2  6/26/2009 1079.92 8474.08



Date (feet) (feet above sea level)
W20‐4‐2  9/28/2009 1080.25 8473.75

W20‐4‐2  11/2/2009 1075.27 8478.73

W20‐4‐2  6/19/2010 1081.47 8472.53

W20‐28‐1  9/24/2002 477.3 8393.7

W20‐28‐1  11/5/2002 480.55 8390.45

W20‐28‐1  6/3/2003 500.29 8370.71

W20‐28‐1  9/29/2003 507.57 8363.43

W20‐28‐1  11/14/2003 509.07 8361.93

W20‐28‐1  6/23/2004 515.56 8355.44

W20‐28‐1  8/25/2004 514.52 8356.48

W20‐28‐1  11/23/2004 511.93 8359.07

W20‐28‐1  6/29/2005 507.99 8363.01

W20‐28‐1  9/7/2005 506.72 8364.28

W20‐28‐1  10/14/2005 505.34 8365.66

W20‐28‐1  6/29/2006 499.44 8371.56

W20‐28‐1  8/22/2006 498.46 8372.54

W20‐28‐1  11/7/2006 498.02 8372.98

W20‐28‐1  6/28/2007 495.17 8375.83

W20‐28‐1  9/25/2007 494.3 8376.7

W20‐28‐1  11/14/2007 494.49 8376.51

W20‐28‐1  6/30/2008 494.8 8376.2

W20‐28‐1  9/26/2008 493.13 8377.87

W20‐28‐1  10/28/2008 494.99 8376.01

W20‐28‐1  6/29/2009 493.34 8377.66

W20‐28‐1  9/21/2009 491.6 8379.4

W20‐28‐1  11/2/2009 491.75 8379.25

W20‐28‐1  6/22/2010 490.73 8380.27

W20‐28‐1  9/27/2010 498.5 8372.5

W20‐28‐1  11/12/2010 491.81 8379.19

W20‐28‐1  7/7/2011 491.07 8379.93

W20‐28‐1  8/21/2011 489.75 8381.25

W20‐28‐1  11/11/2011 488.69 8382.31

W20‐28‐1  6/16/2012 484 8387

W20‐28‐1  9/11/2012 484.79 8386.21

W20‐28‐1  11/8/2012 486.5 8384.5

W20‐28‐1  6/6/2013 491.32 8379.68

W20‐28‐1  7/11/2013 492.35 8378.65

W20‐28‐1  10/23/2013 486.5 8384.5
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