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Subj: Amendment to Modify the Permit Area for the Trail Mountain Mine in Compliance
with State and Federal Regulations, PacifiCorp, Trail Mountain Mine, C101510009,

Emery County, Utah.

PacifiCorp, by and through its wholly-owned subsidiary, Energy West Mining Company
("Energy West"), as mine operator, hereby submits an amendment to the Trail Mountain MRP to
modiff the permit area boundary of the Trail Mountain Mine. This amendment also includes
creation of an adjacent area and potential hydrologic impact arca in compliance with State and

Federal regulations. This action follows the partial relinquishments of coal leases UTU-64375
and UTU -49332 as explained below.

In January 2009,, Energy West submitted documentation in support of partial relinquishment of
lease UTU-64375 and UTU-49332 to the Bureau of Land Management (BLM). The purpose of
the partial relinquishment was to reduce the overall lease acreage in a housekeeping effort to
manage those lands for future use by surrendering the acreage that had been mined out and

depleted. Those mining efforts achieved maximum economic recovery and met the BLM's
subsidence guidelines for substantial completeness. At that time, Energy West provided the

legal descriptions of those lease areas to be relinquished and those areas to be retained. A total
of 2,504.01 acres in UTU- 643'1 5 and 261 .47 acres in UTU- 49332 were proposed for surrender.

On September 24, 2010, BLM approved PacifiCorp's partial relinquishment request for the two
leases. A total of 640.00 acres will be retained (UTU-64375 :260.00 ac. and UTU-49332 :
380.00 ac.) and is now proposed for inclusion in the adjacent or active mining area of the Trail
Mountain Mine.

This permit amendment includes revisions to the following volumes:

Volume I - Revisions to Text and Figures (five copies)
Volume 2 - Revisions to Text and Figures (five copies)
Volume 3 - Revisions to Maps (one hard copy and 4 CD's)
Private and Confidential Volume Revision to Map 1395C (inserted into
"CONF IDENTIAL" envelope)

The Adjacent Area and Potential Hydrologic Impact Area are outlined on certain maps in
Volume 3. The Adjacent Area Map proposed for this amendment action includes all adjacent or
active mining areas (including the permit area) of the Trail Mountain Mine. The Potential
Hydrologic Effects Map encompasses all springs and surface waters that have the potential to be
impacted by underground and surface mining activities. All other maps of Volume 3 will be
revised/removed (as needed) to incorporate these proposed boundary revisions.
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A11 information concerning this permit boundary reduction is included for your review. Cllcz
forms are attached. All new text in the volumes is identified by a yellow highlight. Deleted text
is marked out with a line through the text. The Chapters in Volumes 1 and 2 have been
reformatted; therefore, all Chapters are included with this amendment. The revised maps in
Volume 3 have been made available in electronic format and copied to a CD. The CD is found
in the sleeve of Volume 1. One hard copy of the maps is included with this submittal. Maps will
be professionally certified when this amendment is approved and finahzed.

One separate map from the Private and Confidential Volume is included in its own separate
envelope marked "CONFIDENTIAL". Once this amendment has been approvsd, the Legal and
Financial Volume will be updated to include the modified permit and adjacent boundary.

If any additional information is required, or if you have concerns regardrng this permit
amendment application, please feel free to contact myself at 435-68'l-471,2 or Dennis Oakley at
435-687 -4825.

Sincerely,/fus,E *L
Kenneth Fleck
Manager of Geology and Environmental Affairs

Cc File

Enclosures CIICZ Forms
Revised Volume 1 (five copies)
Revised Volume 2 (five copies)
Revised Volume 3 Maps as outlined on C2 Form (one hard copy)
Revised Volume 3 Maps as outlined on C2 Form (four CD copies)
Revised Private and Confidential Map (one hard copy in separate envelope)



APPLICATION FOR COAL PERMIT PROCESSING

Permit Change ffi New Permit E Renewal ! Exploration n Bond Release ! Transfer !
Permittee: PacifiCorp
Mine: Trail Mountain Mine Permit Number: C1015/0009

Title: Amendment to Modifr the Pennit Area for the Trail Mountain Mine in Complianc€ with State and Fed€ral
Regulations, PacifiCom, Trail Mountain Mine, C/015/0009, Emery County, Utah.

Description, Include reason for application and timing required to implement:

INtructions: Ifyou answer yes to any ofthe fust eight (gray) questions, this application may require Public Notice publication.

Change in the size of the Permit Area? Acres: to be decided later ! increase ffi decrease.

Is the application submitted as a result of a Division Order? DO#
Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
Does the application include operations in hydrologic basins other than as currently approved?
Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
Does the application require or include public notice publication?
Does the application require or include ownership, control, right-of-entry, or compliance information?
Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
Is the application submitted as a result of a Violation? NOV #
Is the application submitted as a result of other laws or regulations or policies?
Explain:

IYesENo
IvesXNo
!vesXuo
fl Yes X No
!YesENo
! ves El tto
n Yes X tto
nYesXNo
!YesXxo
EYesXNo

!YesXNo
!YesENo
!YesExo
!vesENo
nvesENo
!vesXwo
!vesXNo
!vesENo
EYesnNo
nYesENo
EYesnNo
!YesXNo
nYesXxo

Does the application affect the surface landowner or change the post mining land use?

Does the application require or include underground design or mine sequence and timing? (Modification of MP2)
Does the application require or include collection and reporting of any baseline information?
Could the application have any effect on wildlife or vegetation outside the current disturbed area?

Does the application require or include soil removal, storage or placement?

Does the application require or include vegetation monitoring, removal or revegetation activities?
Does the application require or include construction, modification, or removal of surface facilities?
Does the application require or include water monitoring, sediment or drainage control measures?

Does the application require or include certified designs, maps or calculation?
Does the application require or include subsidence control or monitoring?
Have reclamation costs for bonding been provided?
Does the application involve a perennial stream, a stream buffer zon€ or discharges to a stream?

Does the application affect permits issued by other agencies or permits issued to other entities?

thank (These numbers include a copy for the Price Field Office

l.
2.

3.

4.
5.

6.

7.

8.

9.

10.

11.

12.
13.

74.
15.

16.

t7.
18.

19.

20.
2t.
22.

23.

Pleasc attrch four (4) review copies of the rpplicrdon. If the mine is on or rdjrcent to For$t Service hnd plerce tubmlt five

I heftby certiry that f am a responsible offrcial oflhe spplicant and tlEt the infomttion cont ined in this application is tme ard codEct 10 thc best ofmy information
and belief in all respects with the laws o ah in reference to commitments, undefiakings, and obligations, heretn.

Kenneth Fleck
Print Name

Subscribed and

My commission Expires:
Attest: State of

,2015\
) ss:

Counfy of

Sign Name, Position, Date

T*SDA[$PIJBLIC
CHRISM CTIRISTENSEH

611905
o()MMISSIONE)(PIRES

APF.ILZ.2015
OFUIAH

For Office Use Only: Assigned Tracking
Number:

Received by Oil, Gas & Mining

RECETVED

JUN 0 I altl
DIV. OF OIL, GAS & MINING

Form DOGM- Cl (Revised March 12,2002)



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

Permittee: PacifiCorp
Mine: Trail Mountain Mine PermitNumber: C/015/0009

fifle: Amendm€nt to Modi& the P€rmit Area for the Trail Mountain Mine in Coryliance with State and Federal
Regulations, PacifiCorp, Trail Mounrain Mine, C/015/009, Emery County, Utah.

Provide a detailed listing of all chmg€e to th€ Mining md Rechmation Plan, which is rEquir€d as a result ofthis propoaed pcmit
application. Idividually list all m4s and drawings that are add€4 r€place4 or removed from the plan. Iaclude changes to lhe table
ofcontents, section of the plan, or other information as needed to sp€cifically locate, id€oti8' and revise the existing Mining and
Rcclanation Plan. Include page, sectiom and drawing nunber as port ofthe description.

nEscRrpTIoN oF'MAP, TEXT, OR MATERTAL TO BE CHAI{GED
Volume 1, entire volume, replace with amended and reformatted text.

Volume 2, entire volume, replace with amended and reformatted text.

Volume 3, Plate 3-2, replace map.

Volume 3, Plate 3-3, replace map.

Volume 3, Plate 3-4, TMSI680C, replace map.

Volume 3, Plate 3-5, TMS 1376D,1 of 2 and2 of 2, replace both maps.

Volume 3, Plate 3-6, TMUI375D, I of 2 and 2 of 2, replace both maps.

Volume 3, Plate 3-7, replace map.

Volume 3, Plate 3-8, replace map.

Volume 3, Plate 4-1, TMSI454C, replace map.

Volume 3, Plate 4-2, TMS1458C, replace map.

Private and Confidential Volume, Trail Mountain Tab, Plate 5-1, TMSI395C, replace map.

Volume 3, Plate 6-1, TMS1503D, replace map.

Volume 3, Plate 6-2, TMS1510D, replace map.

! naa ffi Replace I Remove

n eaa ffi Replace n Remove

! naa ffi Replace I Remove

! eao ffi Replace ! Remove

n naa ffi Replace ! Remove

! nad ffi Replace ! Remove

! noa ffi Replace ! Remove

E naa ffi Replace ! Remove

! eaa ffi Replace ! Remove

fJ eaa ffi Replace ! Remove

n eao ffi Replace ! Remove

! aAA ffi Replace ! Remove

n n00 ffi Replace ! Remove

E naa ffi Replace ! Remove

n ,q.ao ffi Replace ! Remove

n eoo ffi Replace ! Remove

n eaa ffi Replace ! Remove

! aoo E Replace ! Remove

I aaa E Replace E Remove

n eaa fil Replace ! Remove

I naa fil Replace ! Remove

E aoa fil Replace ! Remove

I naa ffi Replace n Remove

E aaa E Replace n Remove

I naa I Replace ffi Remove

I naa ffi Replace I Remove

E aaa E Replace I Remove

I naa fil Replace n Remove

Volume 3, Plate 6-3, TMS168lD, replace map.

Volume 3, Plate 64, TMS1682D, replace map.

Volume 3, Plate 6-5, TMS1683D, replace map.

Volume 3, Plate 7-1, TMS1684C, replace map.

Volume 3, Plate 7-2, TMS1450C, replace map.

Volume 3, Plate 7-3,, replace map.

Volume 3, Plate 7-4, TMS1456C, replace map.

Volume 3, Plate 7-5, TMSl37lD, replace map.

Volume 3, Plate 7-6, TMS1686C, replace map.

Volume 3, Plate 7-7, TMSl452D, replace map.

Volume 3, Plate 7-8, TMSl452D,2 of Z,remove map.

Volume 3, Plate 7-9, TMSl459C, replace map.

Volume 3, Plate 7-10 TMSl770D, replace map.

Volume 3, Plate 7-ll, GENSl5554, replace map.

Any other rpeclllc or rpecld inNhuction rcquired for in|ertion of this propoml lnto the I Rccetved by Ol! Gar & Mlnlng
Mining and Reclamation Plan.

Form DOGM - C2 (Revised March 12,20W)



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

Permittee: PacifiCorp
Mine: Trail Mountain Mine PermitNumber: C/015i0009
Title: Amendment to ModiS the Perrnit Area for the Trail Mountain Mine in Corryliance with State and Federal

Regulations, PacifiCorp, Trail Mountain Mine, C/015/0009, Emery Counf Utah.

Provide a detailed listing of all changes 1e ft6 lytining and Retlamation Plan, wtich is requircd as a result of this prop$ed p€rmit
pplication. Individually list all maps and drawings that are added, replaced, or removed fron the plan. Include changm to the table
ofconteNrts, section ofthc plan, or other information as needed to specifically locate, identifu and revise the exisring Mining and
Reclgmation Plarl Include prage, section and drawing number as part ofthe desoription.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHAIIGED
Volume 3, Plate 8-1, TMS 1669C, replace map.! nad fi Replace ! Remove

! aaa fi Replace ! Remove

! 400 ! Replace ! Remove

n nAA ! Replace ! Remove

n eaa ! Replace ! Remove

n naA ! Replace ! Remove

! nda ! Replace ! Remove

n noa ! Replace ! Remove

E eaa ! Replace n Remove

n aaa ! Replace ! Remove

! nao ! Replace ! Remove

n eaa ! Replace ! Remove

! aoa ! Replace ! Remove

n eaa ! Reptace ! Remove

n n00 ! Reptace ! Remove

E eoo ! Replace n Remove

E eaa ! Replace ! Remove

n eaa ! Replace ! Remove

! aoa fl Replace ! Remove

E noa ! Replace ! Remove

n eaa ! Replace ! Remove

n aaa ! Replace ! Remove

! naa ! Replace ! Remove

n naa ! Replace ! Remove

! nao ! Replace ! Remove

! naa ! Replace ! Remove

! eaa fl Replace ! Remove

E naa ! Replace ! Remove

Volume 3, Plate 9-1, TMSl690C, replace map.

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

Received by Oil, Gas & Mining

RECEIVED

JUN 0 s z1tl

DIV. OF OIL, GAS & MINING

Form DOGM - C2 (Revised March 12,2002\
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Table of Contents
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1-1 Location Map of the Trail Mountain Mine.......;...... ...........3
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PacifiCorp Trail Mountain Mine

APPLICATION FOR MINING PERMIT

The application for mining permit is submitted to the State of Utah, Division of Oil Gas and

Mining, in accordance with the Utah Coal Mining and Reclamation Act, Title 40, Chapter 10,

U.C.A., 1953 (as amended); the applicable rules and regulations adopted thereunder, rules R645

approved March 2009; Surface Mining Control &

Reclamation Act of 1977 (P.L. 95-87), and applicable regulations adopted thereunder (30 C.F.R.

700, et seq.); the Cooperative Agreement between the State of Utah and the United States

Secretary of the Interior, and other applicable laws and regulations.

Ghapter 1 11t2010



PacifiGorp Trail Mountain Mine

I.1 INTRODUCTION

PacifiCorp's Trail Mountain Mine is located in Cottonwood Canyon, 12 miles west of

Orangeville, Utah (See Figure 1-1). A mining and reclamation permit, ACT/015/009, which

incotporates the Office of Surface Mining (OSM) permit UT-0017, was issued by the State of

Utah, Division of Oil, Gas and Mining (DOGM) to Trail Mountain Coal Company on February

19, 1985. The subsequent permit, ACT/0151009-1, was modified to include the Tract II area on

April 30, 1987. A permit transfer from Arch Minerals (Trail Mountain Coal Co.) to Beaver

Creek Coal Company (Trail Mountain No, 9 Mine) was approved by DOGM on lll23l87. A

permit transfer from Beaver Creek Coal Company (Trail Mountain No. 9 Mine) to PacifiCorp

(Trail Mountain Mine) was approved on 1lll3l92.

The following Permit Application will focus on the entire mine which from this time forth will

be referred to as the Trail Mountain Mine.

Ghapter 1 1112010
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PacifiCorp Trail Mountain Mine

Figure 1-l
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PacifiCorp Trail Mountain Mine

I.2 SOCIOECONOMICS

The Trail Mountain Mine is located in Sections 25,

T.I7S,R6E., ,sLB&M,in

Emery County, twelve miles west of Orangeville, Utah.

TheTrailMountainMine@imqhasbee,lrdevelopedtooperateswithlongwa1lsand

continuous miners in the Hiawatha Coal Seam. The Hiawatha seam is the only minable seam in

the Trail Mountain Mine area. Trail Mountain Mine works approximately 220 daysper year,

three shifts per day, eight hours per shift with two production shifts and one maintenance shift.

to 5,000,000 tons. Annual production is dictated by the demand requirements of the Hunter

Power Plant. Wi

4Ghapter 1 1112010



PacifiCorp Trail Mountain Mine

1.3 Scope of Operation

The Trail Mountain Mine is an underground coal operation. These operations have historicallv

extended throuehout leea+edjn Sections 25,26,27,34, €n+35, and 36 in Township 17 South,

Range 6 East; and Sections 7, 2, and 3 in Township 18 South, Range 6 East; and Section 6 in

Township 18 South, Range 7 East, Salt Lake Base and Meridian, Emery County, Utah. The

min+is-leeated-tm approximately 3538.98 acres of
Federal leases and fee coal lands

Underground mining occurs in the Hiawatha seam of the Blackhawk Formation.

Surface facilities, including the offices, bathhouse, shop, storage facilities and tipple are located

at the intersection of the coal seam and the canyon floor. Surface facilities occupy

approximately l4$? 10.39 acres.

1.4 Summary of Environmental Impacts

Similar to many other coal operations along the east front of the Wasatch Plateau, the Trail

Mountain Mine is located in a steep walled canyon. Vegetation, soils, geology, hydrology, and

wildlife of the mine plan area are typical of the general area.

As mining has been conducted in the area for over 50 years with rather minimal impact to the

environmental resources, it is expected that continued operation of the Trail Mountain Mine will
also have minimal impact. Impacts are expected to be minimal due to implementation of mining

practices which incorporate sound and practical engineering and environmental considerations in

the mine planning process.

Federal and State

Chapter 1 1112010
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PacifiGorp Trail Mountain Mine

PacifiCorp
Energy West Mining Company

TRAIL MOUNTAIN IflINE

Legal and Financial Information

This application for a mining and/or reclamation permit is submitted to the State of Utah,

Department of Natural Resources, Division of Oil, Gas and Mining, in accordance with the Utah

Coal Mining and Reclamation Act, Title 40, Chapter 10, U.C.A., 1953 (as amended); the

applicable rules and regulations adopted thereunder; the Surface Mining Control & Reclamation

Act of 1977, and applicable regulations adopted thereunder (30 CFR 770, et seq.), the

Cooperative Agreement between the State of Utah and the United States Secretary of Interior,

and other applicable laws and regulations.

R645-30 1-1OO GENERAL CONTENTS

All Legal and Financial Information pertaining to the Trail Mountain Mine is located in the

Supplemental Volume entitled :

PacifiCorp Legal and Financial Volume

Cottonwood Mine C/015/0019
Des-Bee-Dove Mine C/015/0017

Deer Creek Mine C/015/0018
Trail Mountain Mine C/015/0009

Ghapter 2 fina1a
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PacifiGorp Trail Mountain Mine

Table of Contents

3.1 scoPE ...... I

3.2 SURFACE FACILITIES ..... I

3.2.1 Site Selection and Preparation .............. 1

3.2.2 Portals ...........2

3,2.3 Surface Building and Structures ......... ............... 2

3.2.4 Coal Handling, Processing, Preparationo and Storage ................. 3

3.2,5 Power System Transmission Lines, Substation, Mine Feeders............ ......4

3.2.7 Sewage System. ........... 9

3,2.8 \ilater Diversion Structures .... 9

3.2.9 Sedimentation Control Structures and Water Treatment Facilities..................... 10

3.2.1"0 Transportation, Roads, Parking Areas ............... 10

3.2.11 Total Area for Surface Ilisturbance During the Permit Term ................ l1

3.2.12 Detailed Construction Schedu1e............ ............ l1

3.3 OPERATION PLAN ...............l2

3.3.1 Mining Plans.... .............. 12

3.3.1.1 Orientation and Multiple Seam Considerations .......12

3.3,1,2 Portals, Shafts, and SIopes......... ..... 13

3.3.1..3 Mining Methods - Continuous Miner and Longwall ............. l3

3.3.1.4 Projected Mine Development - Mains, Submains, Panels, Etc. ..........17

3.3.1..6 Roof Control, Ventilation, Water Systems, Dust Suppression, Dewatering

Electrical, Etc,. ...... 18

3.3.2 Barrier Pillars.. ......... l8

3.3.2.1 Protection of Oil and Gas \ilells ..... 18

3.3.2.2 Protection of Surface Structures and Streams .......... tB

3.3.2.3 ....... 19

3,3.2.4 Outcrop Protection ........ .... 19

3.3.3 Conservation of Coal Resources.......... ............. 19

3.3.3,1 Projected Maximum Recoyery ....... 19

3.3.3.2 Justification of Non-Recovery.. ....... 19
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PacifiGorp Trail Mountain Mine

3.3,3.3 Access to Future Reserves.......... .....20

3.3.4 Equipment Section......... ........21

3.3.4.1 Surface Equipment ....... ...,.21

3.3.4.2 Underground Equipment........ ........21

3.3.5 Mine Safety, Fire Protection, and Security .....22

3.3.5.1 Signs ........24

3.3.5,2 Fences and Gates.......... ..........24

3.3.5.3 Facilities - Coal Stockpiles, Refuse Pileso Coal Seams ...........26

3.3.5.4 Explosive - Storage and Handling........... ....26

3.3.6.1 Annual Production Per Year for the Permit Term.... ............. 33

3.3.6.2 Operating Schedule - Days, Shifts ............... 33

3.3.6.3 Operation Employment............. ...... 33

3.3.6.4 Temporary Cessation...., ....33

3.3.7 Mine Plan Area ........ 35

3.3.7.L Projected Mining By Year..... .......... 35

3.3.7,2 Acreage and llelineation... ...............35

3.4 ENVIRONMBNTAL PROTECTION .........35

3.4.1 Preservation of Land Use....... ............. 35

3.4.1.1 Projected Impacts of Mining on Current and Future Land Use....... .. 36

3.4.1.2 Control Measures to Mitigate Impacts ........ 36

3.4.2 Protection of Cultural Resources....... ..........37

3,4.2.1 Projected Impacts of Mining on Cultural Resources ............. 37

3.4.2.2 Control Measures to Mitigate Impacts ........ 38

3.4.3 Protection of Hydrologic Balance....... .............. 38

3.4.3.1 Projected Impacts of Mining on the Groundwater lfydrologic BaIance........... 39

3.4.3.2 Control Measures to Mitigate Impacts ........ 41

3.4.3.3 Groundwater Monitoring Plan .......42

3.4.3.4 Projected Impacts of Mining on the Surface Water Hydrologic Balance ....... ..42

3.4.3.5 Mitigation and Control Plans .........44

3.4.3,6 Surface Water Monitoring Plan .....45

iiiGhapter 3 212011



PacifiCorp Trail Mountain Mine

3.4,4 Preservation of Soil Resource$.......... ........'... 45

3.4.4.1 Projected Impacts of Mining on Soil Resources...,...... ............ 45

3.4.4.2 Control Measures to Mitigate Impacts .......... ............ 46
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PacifiGorp Trail Mountain Mine
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PacifiGorp Trail Mountain Mine
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OPERATION AND RECLAMATION PLAI\

3.1 SCOPE

Chapter 3 sets out the plans that PacifiCorp intends to undertake during the permit term and life

of the operation. The chapter is divided into five sections: surface facilities, operation plan,

environmental protection, reclamation plan, and bibliography.

PacifiCorp notified the Division of temporary cessation of coal mining operations at the Trail

Mountain Mine effective May 4, 2001. Coal mining at the Trail Mountain Mine ceased as of

March 15, 2001. In preparation of temporary cessation, all mining equipment including;

production (longwall and continuous miner), belt haulage and electrical were removed from the

mine. Verification of equipment removal was conducted on April 6,2001 with Bureau of Land

Management (Steve Falk) and Division of Oil, Gas and Mining (Pete Hess) participating in the

review. A plan to construct permanent seals was submitted to and approved by Mine Safety

Health Administration. Sealing of the mine portals was completed on May l, 2001.

3.2 SURFACE FACILITIES

The Trail Mountain Mine is an existing operation

facilities are in place under an approved mining and

that was started in the 1940's. All surface

reclamation plan C/0 I 5/0009.

3.2,1 Site Selection and Preparation

The mine site was selected for its location. Access to the coal seam is facilitated bv the

intersection at the mine site of the coal outcrop and the canyon floor.

Site preparation consisted of clearing the site, construction of pads and facilities, and

development of portals.
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3.2.2 Portals

Five portals provide access to the Trail Mountain Mine. One portal located on the corner of the

outcrop of Cottonwood Canyon and a small side-drainage canyon is a fan portal. The second

portal, 150 feet south of the fan portal, is the main intake and travel portal. The third portal is the

belt portal. It is located just to the south of the main portal. The fourth portal is south of the belt

portal and is used as a ventilation portal.

A fifth portal has been driven to the outside approximately 1000' south of the fourth portal. This

is a ventilation portal, and surfaces just south of the old sealed entry at this location. Complete

description of this project is found in Appendix 3-7. (See Plate 3-l for locations). An old sealed

entry is found 500 feet south of the fourth portal (ventilation portal). It is not used in this

operation. Trail Mountain Mine went into temporary cessation on May 4, 2001. All portals

associated with the Trail Mountain Mine were sealed as specified in 30CFRPart 75.335 (except

one (l) opening which was inaccessible, this opening was completely backfilled with non-

combustible fill from the surface).

3.2.3 Surface Building and Structures

The buildings and structures associated with the Trail Mountain Mine are shown in Plate 3-1.

They consist of an office, bathhouse, shop, power substation, fan control house, coal handling

systern, explosiv e ma9azines, sediment control facilities, ffid fuel storage tank farm area. The

following table describes the tanks within the tank farm afea:

The office, shop, sub-station, fan control house, fuel storage tank farm are1 and sediment

controls were all in place prior to 1987. A new bathhouse, coal handling facility, explosive

magazines, ventilation portal, and culinary water system were added in late 1990. The main

canyon culvert was also extended approximately 300' at that time. After PacifiCorp purchased

Unleaded Gasoline Emulsion Oil

6,300 gal.4,100 gal.15,000 gal.
+ Spill containment and cleanup is outline in the Trail Moutain SPCC Plan.
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the Trail Mountain Mine in 1992, surface modifications have taken place such as, concrete portal

liners, new travel portal, new twin fan, new fuel stora5e area, high pressure water building and

tank, relocation of water treatment plant, storage shed, storage dock, modified ROM transfer and

a 60" overland tube conveyor. See Appendix 3-4 for the Operation Plan for the structures. Also

see Appendices 3-7,3-8,3-9,3-10 and 7-13 for details on the new facilities.

3.2.4 Coal Handling, Processing, Preparation, and Storage

Coal in the Trail Mountain Mine +rras has been mined by longwalls and continuous miners. The

48 inch section belts transferred coal to the 60 inch main belt. The 60 inch main belt conveyed

the coal to the surface where a magnet at the ROM transfer removed metal from the coal stream.

The coal could then be shipped on a 60 inch belt to the Cottonwood Mine via the tube conveyor

or could be shipped to the 575 ton silo and coal storage area via the crusher and the 54 inch belt.

When the coal was shipped to the Cottonwood Mine it was sized from 16" x 0" run of mine to 6"

x 0". When the coal was shipped to the Trail Mountain Facilities it passed through a crusher.

The crusher at the Trail Mountain Mine has the capability of sizing the coal from 16" x 0"

through 2" x 0". The crushed coal was then conveyed to a 575-ton bin where it was loaded by a

short belt into on-road trucks for shipment. In the event the crusher failed or the bin was full,

coal was diverted by a flop gate into a chute and placed in an open storage pile. Figure 3-l

shows a generahzed schematic of the coal handling system. Appendix 3-8 describes further

details on the coal handling system. PacifiCorp notified the Division of temporary cessation of
coal mining operations at the Trail Mountain Mine effective May 4, 2001. Coal mining at the

Trail Mountain Mine ceased as of March 15, 2001. In preparation of temporary cessation, all

mining equipment including; production (longwall and continuous miner), belt haulage and

electrical were removed from the mine. Verification of equipment removal was conducted on

April 6, 2001 with Bureau of Land Management (Steve Falk) and Division of Oil, Gas and

Mining (Pete Hess) participating in the review. A plan to construct permanent seals was

submitted to and approved by Mine Safety Health Administration. Sealing of the mine portals

was completed on May 1,2001.
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3.2.5 Power System Transmission Lineso Substationo Mine f,'eeders
The present utility po\ryer is supplied by Utah Power at 25,000 volts, 60 HZ, 3fr. This incoming

line supplies the mine substation located south of the office building. The existing 25,000 volts

primary, 12,470 volts secondary, substation rate at 7500 KVA is connected to this transmission

line in a delta primary, wYe secondary configuration for underground distribution. Underground

power was distributed by three (3) 4/0 mine feeder cables at 12,470 volts. At each working

section, belt drive location, comprsssor station, high pressure pump station, etc., a transformer

reduces the 12,470 volts to 950/480 machine voltage. As stated previously, PacifiCorp notified
the Division of temporary cessation of coal mining operations at the Trail Mountain Mine
effective May 4,2001. Coal mining at the Trail Mountain Mine ceased as of March 15, 2001. In
preparation of temporary cessation, all electrical equipment was removed from the mine.

Verification of equipment removal was conducted on April 6, 2001 with Bureau of Land

Managanent (Steve Falk) and Division of Oil, Gas and Mining (Pete Hess) participating in the

review.

A 400 KVA 4160 volt primary,480 volt secondary transformer supplies power to miscellaneous

surface areas (tipple, shop, etc.). The mine office receives power from a pole mounted

480 /220 / I 20 transformer.

PacifiCorp upgraded the power system on August 5, 1995 which consisted of the following: l)
incoming utility power upgraded by Utah Power to 69,000 volts, 60 HZ, phase 3 fr, 2)

installation of two (2) identical substation transfoffners (one of which is a standbyfuackup unit)
rated at l0 MVA. These transformers are located southwest of the office building. The primary

voltage is 69,000 volts delta connected and the secondary will be 12,470 volts wye connected.

The existing 7500 KVA transformer will remain in place for a secondary backup power system.

All power from the substation on will remain the same as mentioned above.
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PacifiGorp Trail Mountain Mine

3.2.6 lVater Suppty System

The culinuty water supply for the Trail Mountain Mine was drawn from underground mine
water. Mine water was collected in an underground sump and skimmed of oil. Approximately
10'000 gallons per day of this water was prepared in the treatment plant for use as potable water.
Some mine water was used for wash down. Water was treated on the surface at a maximum rate
of l0 gpm and then stored in two 22,000 gallon capacity fresh water storage tanks. The
treatment plant and process are approved by the State of Utah, Department of Environmental

Quality' Division of Drinking Water. A schematic of the water system is shown in Figure 3-2.
This system is connected to the mine water system at the belt portal location. If the need should
develop for filling water trucks, or supplylng alternate water to the mine or surface system, this
water would be drawn from the 2'22,000 gallon surface storage tanks referred to in Figure 3-2.

Refer to Figure 3-3 for tlpical underground water system schematic. As stated previously,
PacifiCorp notified the Division of temporary cessation of coal mining operations at the Trail
Mountain Mine effective May 4, 2001. Coal mining at the Trail Mountain Mine ceased as of
March 15, 2001' In preparation of temporary cessation, all of mine de-watering system was
removed from the mine, except for a six (6) inch steel supply line (9066') and a twelve (lZ) inch
PVC de-watering line (9066), refer to Plate 3-8 for details. Verification of equipment removal
was conducted on April 6,2001 with Bureau of Land Management (Steve Falk) and Division of
oil, Gas and Mining (Pete Hess) participating in the review.
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PacifiGorp Trail Mountain Mine

3.2.7 Sewage System

The septic system for the Trail Mountain Facility was approved by the Division of Water Quality

on March l7 , 1995. The system is somewhat unique in that the grey-water portion of the sewage

is separated and eventually enters the Cottonwood Mine sewage system and leach field for final

disposal.

The sewage enters one of three septic tanks, depending on location, removing the majority of

solids from the sewage. The grey-water then flows, via an 8 inch line, to the collection/pumping

station, located south of the rock dust silo. The collection/pumping station contains a 10,000

gallon holding tank and two pumps. From this station, the grey-water is pumped under the

county road and into the Cottonwood Mine belt entry, through a 4 inch buried line. The 4 inch

line follows an underground workings route to the Cottonwood Mine sewage system and leach

field.

In the case of emergencies, the system can dispose of the sewage grey-water at the

collection/pumping station by haulage truck to the Cottonwood Mine sewage system or to

another facility licensed to accept septic tank waste. For short term emergencies, the storage

capacity of the collection tank can handle more than the 24 hour sewage waste generation of the

mine.

3.2.8 Water Diversion Structures

Three water diversion structures are maintained at the Trail Mountain Mine. A concrete curb

and gutter running norlh-south through the facilities area diverts water from the disturbed area

into the sediment pond. A 66 inch culvert that has been placed in Cottonwood Creek has

allowed the facilities pad area to be extended, ffid also allow Cottonwood Creek to flow beneath

the mining operation. The length of this culvert is approximately 1,900 feet, extending from

below the sedimentation pond to the property boundary north of the bathhouse (see Chapter 7).

A 48 inch culvert located at the mouth of the side canyon, just west of the fan portal, diverts

water from the canyon directly into the 66 inch culvert of Cottonwood Creek without crossing

the mine property (see Chapter 7).
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3.2.9 Sedimentation Control Structures and \ilater Treatment Facilities
A sedimentation pond is located on the southem end of the permit area. All surface water that

has crossed the mine property is diverted to this structure. Mine water can also be periodically

pumped directly into the sediment pond. The pond contains a 48 inch emergency overflow

culvert and a decant pipe, located on the east side of the pond (see Chapter 7).

3,2.10 Transportation, Roads, Parking Areas

Access to the mine is provided by county road, Forest Service road, and private right-of-way

along Cottonwood Creek. The road is paved and used by mine personnel private vehicles, coal

trucks for haulage, and by the public for access to the upper canyon.

The facilities area of the Trail Mountain Mine is accessed from a county road (see Plate 3-1 and

Appendix 3-5). The facilities area consists of: coal storage areas, parking lot, supply yard,

equipment and material storage areas. enbr€n€ No primary road exists on the mine site. Thi+is

Controlled pad and read parking lot drainage M
r€ad flow across the facility and enters the curb and gutter system which reports to the sediment

pond.

All e+h€r roads on the site are ancillary roads. These include the upper terrace access road, portal

access road and the tipple access road. Ancillary roads are used on an occasional, as needed

basis only, and therefore are classed as ancillary roads according to R645-301 -527.100.

All roads are constructed and maintained to minimize disturbance and adverse impacts on fish,

wildlife and related environmental values. Roads will be maintained to meet applicable design

standards throughout their use, by blading, watering and resurfacing as necessary. Roads are

also located, designed, constructed, reconstructed, used, maintained, and will be reclaimed so as

Ghapter 3 l0 212011



PacifiCorp Trail Mountain Mine

to prevent or control damage to public or private property; using non-acid or non-toxic forming

substances in surfacing; andwill have a static safety factor of 1.3 for all embankments.

The mining operation is conducted within 100 feet of a public (county owned) road. The

requirements of R645- 103-234 and protection of the public interests are met in the following

ways:

(1) This is a pre-law operation, and has always been located adjacent to the public

road which provides access to the public and private lands in and beyond

Cottonwood Canyon;

(2) The road has been upgraded and paved through cooperation of the Mine, Emery

County Road Department, and the US Forest Service;

(3) Necessary approvals for the road have been obtained from the authorities with

jurisdiction over the public road through the cooperative effort of upgrading and

paving of the road to the mine site. Necessary encroachment permits have been

obtained from Emery County for accesses to and from the public road.

(4) Required public notices concerning the operation have been posted in local

newspapers for Permit Approvals, Permit Renewals and Permit Transfers.

3.2.11 Total Area for Surface Disturbance During the Permit Term

The total area of present surface disturbance at the Trail Mountain Mine plan areL including all

compliance activities (sediment pond, upper and lower culvert installation, borrow area, portal

areas, and surface pad extension), is +44+ 10.39 acres (see Plate 3-l).

3.2.12 Detailed Construction Schedule

Construction of basic facilities was completed prior to the 1977 Act. Sediment controls,

including the sediment pond, curb/gutter and bypass culverts were completed in late 1987.

Minor system enhancements were completed from 1987 through the fall of 1990. Construction

details and schedules for these projects are found in Appendices 7-13,3-9,3-7,3-8, 3-9 and 3-10

respectively.
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3.3 OPERATION PLAN

During the operational phase of Trail Mountain, the mine employed a maximum of

approximately 300 people to conduct its underground mining activities. Underground mining

consisted of longwall retreat mining and continuous miner development. Production ranged

from 3,500,000 to 5,000,000 tons per year. Coal was conveyed to the surface at approximately

16" x 0" run of mine product. It was then conveyed through an overland tube conveyor to the

Cottonwood Mine Portal on the opposite canyon side. [t then traveled underground until it

reached the Cottonwood Mine Facility, where it was crushed to a 6" x 0" run of mine product

before shipment via triple trailers to the Hunter Power Plant. Coal could also be crushed to 6" x

0" run of mine product at the existing Trail Mountain Mine facilities and shipped via double

trailers.

3.3.1 Mining Plans

The layout of the mine M are shown on Plate 3-2. Historically. first and second

have

surface and subsurface resources.

3.3.1.1 Orientation and Multiple Seam Considerations

As shown on Plate 3-2, the original mains were driven north to south, with panels

being driven off the mains in an east to west orientation. This mine layout was

developed prior to the Act. Longwall section development was in an east to west

orientation. Surface exploration drilling, along with geologic mapping, have been

utilized to document the coal resources of the Trail Mountain area. (United States

Department of the Interior. Memorandum Resource Recovery Report, March 25,

1982, states that the Hiawatha is the only coal seam of current economic interest

known to occur in the vicinity of the Trail Mountain tract). Coal resources above

the Hiawatha seam to date show the seams to be thin, discontinuous and of poor
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qualityr. PacifiCorp has no plans to mine the upper coal seam (see Appendix 3-

2).

3.3.1.2 Portals, Shafts, and Slopes

Portals have been previously addressed in the Surface Facilities section. Shafts

and slopes do not apply to this property because of the geology of the coal seam.

3,3.L.3 Mining Methods - Continuous Miner and Longwall

No Room and pillar mining is anticipated during the permit term. Longwall

retreat mining with continuous miner development of mains, longwall panels and

gate road development will be employed during the life of the mine.

Continuous Mining Units

The principal purpose of continuous mining units at the Trail Mountain

Minewas mine development; i.e., section developme,nt of mainline entries,

longwall sections - gate road development and longwall section

setup/bleeder entry development.

Figure 3-4 illustrates the basic configuration of a tlpical five entry main,

consisting of 20 ft. wide entries and crosscuts driven on 80 ft. x 100 ft.

pillar centers. The pillars created measure a nominal 60 ft. wide x 80 ft.

long; a size which has been developed for sufficient support of the main

entries and overlying strata.

Figure 3-4 also illustrates the basic configuration of a tlpical two-entry

longwall panel development, consisting of 20 ft. wide entries and

crosscuts driven on 50 ft. x 100 ft. pillar centers. Bleeder and setup

development consists of 20 ft. wide entries and

I US Department of the interior memorandum March 25,1982 page 2, paragraph  ,page 3 paragraph 2 and US

Department of Interior memorandum May 10, 1982 page 1, paragraph 3.
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crosscuts on nominal 50 ft. x 100 ft. pillar centers. With the retreating

longwall mining system, all panel development work is accomplished by

continuous mining units prior to longwall equipment installation.

Longwall Mining System

The predominant mining method at the Trail Mountain Mine will be

longwall retreat mining. This method, as practiced by PacifiCorp,

presents the safest and most efficient underground resource recovery

mining method available.

As referenced aboveo the two-entry gate road system is developed with 20

ft. wide entries and crosscuts on nominal 50 ft. x 100 ft. pillar centers.

This tlpe of "yield pillar" configuration is designed so that the gate road

support pillars will gradually yield as longwall retreat proceeds from panel

to panel. The putpose of this design is to prevent the buildup of
unrelieved stresses within the pillar; stresses which, in the past have

resulted in pillar failure and the accompanylng danger to personnel and

property.

Figure 3-5 illustrates the basic configuration of a retreating longwall

system. After gate road entries are driven to the extent of the longwall

panel length, on both sides of the longwall face, setup and bleeder entries

are driven to connect the gate roads. A solid coal barier is left between

the setup and bleeder entries, sized based on geologic parameters, to

insure long term bleeder stability.
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PacifiCorp Trail Mountain Mine

Long wall face width, depending on geologic parameters of the coal deposit, varies from

500 ft. to 1000 ft. wide. Standard face width is 750 ft., from center-line of headgate entry

to center-line setup entry, the longwall begins retreat mining; from the setup entry,

"outby" toward the mainline entries, A protection barrier is left between the mined out

longwall panel (extraction face) and the mainline entries; sized to insure long term

mainline entry stability.

Panels are designed within the mining area, bounded by natural and imposed limits with

varying degrees of confidence as to location and extent. Lease boundaries are definitely

located and invariable in the short term. Faults may vary somewhat from currently

assumed locations. Geologic limitations; such as seam splits, channel scours, spars,

stratigraphic thinning, etc. may affect the mining limits by varying hundreds of feet as

information becomes available and as mining recovery economics and practicality are

further refined. Underground burned areas, from a practical point of view, are

indeterminate prior to mining. Regulatory mining restrictions, such as escarpment

protection barriers and perennial stream buffer zones further confine the mining extent.

Within the limitation of the above boundaries, longwall panel length and width are

maximized to the extent possible due to the economic cost and production loss associated

with longwall moves. The minimum panel length, currently considered economical, is

1500 ft. of recoverable reserves. The minimum panel width, currently considered

economical, is 500 ft. of recoverable reserve.

3.3.1.4 Projected Mine Development - Mains, Submains, Panelso Etc.
The plan of mine development projected for the Trail Mountain Mine is shown in

Plate 3-2.

After the mine acquisition, development of the fifth left mains and third west

mains continued. The panels east of fifth left main were driven west to east and

the panels west off the fifth left mains were driven east to west. Panel sequence

for extraction was from second east to fifth east and tenth right to first right. The
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3.3.1.5 Retreat Mining

Panel extraction commenced once the fifth left mains were developed below the

second east panel and the second east tailgate, headgate and bleeders were

completed.

3.3.1.6 Roof Control, Ventilation, Water Systems, Dust Suppression,

Dewatering, Electrical, Etc.

Plans for roof control, ventilation, water system, dust suppression, etc., have been

submitted to MSHA and are on file at the MSHA district office; Mine Safety and

health Administration, P.O. Box 25367, Denver Colorado 80225.

3.3.2 Barrier Pillars

PacifiCorp will be leaving barrier pillars around oil and gas wells, surface structures and streams,

property boundaries, and outcrops. These bar:riers will protect the recovery of the resource and

the environment. A complete discussion of barrier pillars is presented in Chapter 12,

Geotechnical.

3,3.2.1 Protection of Oil and Gas Wells

Presently no oil or gas wells exist @ in the areas of underground

minine activities. However, should any well be drilled, a barrier of 300 feet in

diameter will be left unless a variance from MSHA is obtained to leave a smaller

barrier.

3.3.2,2 Protection of Surface Structures and Streams

No surface structures or perennial stream beds will be undermined during the life

of the mine.
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3.3.3

3.3.2.3

P+epe*y Lease. permit. and adjacent area boundaries are designated in

accordance with both State and Federal mining regulations.

3,3.2,4 Outcrop Protection

Outcrop protection is provided by leavixg a minimum barrier of 200' between

mine workings and the coal outcrop. One exception to the above is the eastern

most entry of the 3-entry system driven north and northeast to the ventilation

portal. The eastern entry is located within the 200' barrier for a distance of

approximately 240' and at no time comes closer than 160' from the outcrop. The

3-entries were necessary to meet MSHA regulations and provide adequate

ventilation. The location of this variance is in the side canyon approximately

1700'south of the forth portal, and is shown on Figure 4-3-7-2, Appendix 3-7.

Outcrop protection is further addressed in the geotechnical chapter of this permit.

Conservation of Coal Resources

3.3.3.1 Projected Maximum Recovery

lv{aximum There is no amount of coal recoverable from the historical

(relinquished) Trail Mountain prep€#y mine plan area. @
W

Minine Unit (LMU). Table 3-1 shows the breakdown of coal recovery (refer to

Plate 3-2: Mining Plan and Plate 3-3: Areas of Coal Recovery).

3.3.3.2 Justification of Non-Recovery

It is estimated that resource recovery rate of 80% or better can be obtained within

the proposed longwall panels. Overall minable reserve recovery for the Trail

Mountain Mine is estimated at 600/o. The maximum amount of economically
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recoverable coal will be extracted with the exception of protective coal, which

must be left in place to ensure the integrity of the mine. This protective coal falls

into two categories. The two categories are barrier coal and strata control coal.

(See appendix l2-l).

RECOVERABLE
TONS

ACTUAL
PRODUCED TONS

By EWMC
(as of 6111200I)

TOTAL PRODUCED
TONS BYALL

*Federal

Lease
IJTU-49332

4.361.837

276,954

**Federal

Lease

u-64375
45,404,832

TOTAL
TONS

50,043,623 2r.530.924

TOTAL REMA]NING TONS

3.3.3.3 Access to Future Reserves

There are two (2) areas currently designated as future reserve access points at the

Trail Mountain Mine: 1) 3rd West Mains and2) Ne*h+Aains 1't West Mains.

Access to future western reserves will be by western extension of the existing 3rd

West Mains, running east/west, at the northern boundary of Federal Lease U-

6437 5. Access to future nefrhem longwall and piller reserves will be by nefrhem

extensien*f the existing l.Ie*h=+aains I't West mains, running nerth/seuth

Ghapter 3 20 212011



PacifiGorp Trail Mountain Mine

easVwest, at the urestem eastern boundary of Federal Lease IJ-49332

reft on either side orthese main entries,""i:l:;:lffiT#ffiI;,
access.

Mining plans and projections may change between permit submittal and actual

mining. However, PacifiCorp will commit to conducting operations in

accordance with accepted industry practices, so as to achieve maximum economic

recovery as specified by 43 CFR 3482.1 (c) (7). PacifiCorp also commits to

professional cooperation with the Bureau of Land Management (BLM) in
achieving MER on all Federal Coal leases.

Equipment Section

3.3.4.1. Surface Equipment

As stated previously, PacifiCorp notified the Division of temporary cessation of

coal mining operations at the Trail Mountain Mine effective May 4, 2001. Coal

mining at the Trail Mountain Mine ceased as of March 15, 2001. In preparation

of temporary cessation, all surface equipment was transferred to remaining

operations.

3.3.4.2 Underground Equipment

will be mined with longwall and continuous miningThe permit area

equipment.

Typical continuous mining equipment is;

Section Scoops

Section Scoops

Roof Bolters

Feeder Beakers

Continuous Miners

Shuttle Cars

Face Fans

PowerCenters
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Feeder Beakers

Rock Dusters

Typical longwall mining equipment is;

Longwall Shearer

Face Conveyor

Longwall Supports

Stageloader

Crusher

Scoop/Forklift

Shop Car

Typical general mine equipment is;

Diesel Scoops

Diesel Trucks

Diesel Pickups

Mantrips

Trailers

Compressors

Welders

Belt Drives

Power Center

Electrical Controls

Emulsion pumps

Shield Movers

Pod

Rock

Duster

Conveyors

Belt Storage

Road Grader

Dozer

Power Centers

Section Switches

Submersible Pumps

Rock Dusters

Welders

ShopCar

3,3.5 Mine Safety, Fire Protection, and Security

During mining operations, PacifiCorp maintained a safety department at the mine site. All new

miners were trained in basic first aid before working underground. Once each year all miners

were gtven an eight hour retraining class. All working sections maintained the necessary first aid

items including stretchers, bandages, splints, tourniquets, etc. Fire protection-All machines

underground are equrpped with a fire suppression systan. On portable non-water machines a
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dry-type chernical system is used. On machines equipped with water, a deluge system or a dry

tlpe chernical system is maintained. All belt drives and takeups were equipped with these

systems. An adequate supply of rock dust and a drytype fire extinguisher were located at belt

drives transformers, oil storage areas, and other dangerous areas in and around the mine.

Surface Fire Fiqhtine PIan

In compliance with Title 30 Code of Federal Regulations Part 77.215(i) and

R645-301-528.323.1 the following plan to extinguish surface fires and coal waste

fires will be adhered to in the advent of a fire.

PREVENTION

A. All warning and non-smoking signs will be observed by employees

and visitors to the mine.

B. Accumulations of oil, grease, diesel fuel, coal fines and other

combustibles will not be allowed to accumulate as a possible source of

fire.

C. Coal stock piles and coal waste piles will be closely monitored to

detect symptoms of a possible fire.

D. All employees will be trained as to their responsibilities in the

advent of a fire.

EXTINGUISHING SURFACE FIRES

A. In the advent of a fire on the surface area of the coal mine all

einployees both in the mine and on the surface will be notified

immediately, all persons will be accounted for and evacuated to a safe

place.

B. The local fire departrnents, mine ressue teams and other trained and

qualified persons experienced in fighting fires will be notified

immediately, equipped with the appropriate equipment, ffid the proper

action will be taken to extinguish the fire.
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Measures will be taken to prevent unauthorized persons interfering or

being endangered by the fire and the methods to extinguish the fire.

All necessary controls available to prevent adverse impact on water

quality and other environmental concerns will be incorporated

immediately.

M. REPORTING PROCEDURES

A. All necessary reports and accident claims will be completed and filed

with the appropriate state and/or federal agency.

Securitv - Trail Mountain Mine operated three 10 hour shifts, 4 days a

week. Security is maintained with company personnel during operating

hours. During off shift hours, a security systan is installed that notifies

the Sheriffs Department.

3.3.5.1 Signs

Required signs are maintained at the Trail Mountain Mine. Property boundary

signs are posted along the access to the mine property and at the northern and

southern property boundaries. Buffer zone signs are maintained on the west side

of Cottonwood Creek (see Figure 3-6).

All signs will be maintained throughout the operational life of the facility, or at

least as long as they are required and relevant. Permit ID signs and required

perimeter markers will be maintained until bond release.

3,3.5.2 Fences and Gates

Approximately 2,000 feet of chain link fence, containing three access gates, is

maintained at the Trail Mountain Mine site. This chain link fence also serves to

alienate the east boundaries of the surface disturbance of the mine plan area.

Identification and perimeter signs are installed on the fence. Also, a substation is

C.

D.
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enclosed by u seven foot chain link fence with a three strand barb-wire cap and

two gates.

INSERT FIGURE 3-6
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3.3.5.3 Facilities - Coal Stockpiles, Refuse Piles, Coal Seams

@ Coal is conveyed from the mine sfid is transferred via a tube

conveyor to the Cottonwood Mine or to a 575-ton storage bin at the Trail

Mountain Mine. In the event of a system failure or if the bin is full, coal is

diverted and stockpiled north of the bin. The size of this pile will vary greatly

depending on conditions; however, extreme dimensions are approximately 300'

by t 50'. This pile is recovered by front-end loaders which place the coal back

into the handling system going to the loadout bin. All runoff from the stockpile,

as well as other coal handling facilities, is directed to the sediment pond. All

conveyors are covered, and water sprays are used as necessary to reduce fugitive

dust emissions. There are no refuse piles at this mine site. Any coal refuse or

waste generated will be hauled to the approved Cottonwood/Wilberg Waste Rock

disposal area.

3.3.5.4 Explosive - Storage and Handling

Storage - Explosives and caps are stored in separate MSHA approved explosive

magazines. The magazines are of approved steel construction. The doors are so

constructed to prevent easy access and tampering with the locking mechanisms.

All magazines are properly electrically grounded. The magazines are located as

required to provide added security. Locations of the magazines are shown on

Plate 3-1.

Handling - All materials are transported in an approved boxes separated into two

compartments with a divider. These boxes are then carried on trailers and diesel

powered tractors.

Use - Explosives are primarily used underground. Underground explosives are

used to blast rock to make room for overcasts, belt drives, and at other areas

where extra height is required. Other uses underground include grading of

roadways and to facilitate cleaning up of unintentional roof falls, etc.
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When surface blasting is done it will be in accordance with the applicable R645-

301-524 rules. Surface blasting will be done by a certified blaster under the Utatr

Blaster Certification Program. This certifrcation will be carried by the blaster or

kept on file during the blasting operations. At least one other person will be

present during the blast. Proper training will be given to crews associated with

the blast or explosive handling. The blast design will be prepared by a certified

blaster and will be submitted to the Division at a time before the blast.

No blasts will utilize more than five (5) pounds of blasting agent or explosives

detonated in any eight-millisecond period; therefore a pre-blast survey is not

required.

all blasting will be done between sunrise

and sunset. No residents are located within a half mile radius of the permit area.

Blasting signs will meet R645-301-52I.200 and be conspicuously placed along

the edge of the blasting aroa or road entrance. Signs will be placed at all

accessible entrances to the blasting area from public roads stating " Warning!

Explosives in lJse". Access control will be exercised preventing unauthorized

access to the blasting area. No structures exist within a distance that would

present concerns from air blast or ground vibration.

Blasting records will be kept on file for review by the Division. Blasting records

will comply with R645-301-524.700. Exhibit 1 shows a tlpical report which will

be compiled to satisSr these requirements.
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Energy \ilest Mining Co.

Blasting Record

(R645-301-524.700)

{R645-301-524.711) Name of Onerator Conductine Blast.

(Company Name)

(Address)

(City - State)

(Telephone Number)

(R645-301-524.712) Location. Date and Time of Blast.

(Mine)

(Location)

Chapter 3
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(Time of Blast)
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--.
--v" (R645-301-524.713) Name. Sigrrature. and Certification Number of Blaster in Charee.

(Name)

(Signature) (Certification Number)

(8645-301-524.7201 Direction and Distance. in feet from the nearest blast hole to the nearest

dwelline. public buildins. school. church. community or institutional building outside the permit

area.

(Direction)

(Distance in Feet)

(R645-301-524.730) Weather Conditions.

(Wind Direction & Approximate Velocity)

(R645-301-524.741) Twe of Material Blasted

(Material)
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(R645-301-524.742) Sketchs of the blast pattern includine number of holes" burden. spacing.

decks. and delay pattern.

(R645-301-524.743) Diameter and Depth of Holes.

(R645-301-524.744) Types of Explosives Used.
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(R645-301-524.74$ Total Weisht of Explosives Used.

(R645-301-524.740 Maximum Weisht of Explosives Deto$ated in an Eight (8) Millisecond

Period.

(R645-301-524.74fl Initiation Svstem.

(R645-301-524.748) Type and Lenqth of Stemmins.

(R645-301-524.749) Mats or Other Protection Used.

(R645-30 1-524.750) S eismo sraphic Records and Airblast Information.

(Type of instrument, sensitivity, Certification of Calibration)

(Reading)
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I
(Location & Distance)

fName of Person Taking Reading)

(Name of Person & Firm Analyzing Reading)

(R645-301-524.760) Reason for Unscheduled Blast.
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3.3.6 Operation Schedule

Trail Mountain Mine operated with longwalls and continuous miners for development of
longwall panels and mains. The longwall operated two shifts a day or two machine shifts and the

continuous miners operated two shifts a day or four machine shifts.

3.3.6.L Annual Production Per Year for the Permit Term

The Trail Mountain Mine produced approximately 3,500,000 to 5,000,000 tons

per year until notifoing the Division of temporary cessation on May 4,2001.

3,3.6.2 Operating Schedule - I)ays, Shifts

The Trail Mountain Mine operated as follows:

208-240 days/year

3 shifts/day

10 hours/shift

2 production shifl/day

I maintenance shift/day

2 continuous miner shifts/production shift

1 longwall shift/production shift

This schedule is a general outline and subject to change.

3.3.6.3 Operation Employment

During coal mining operations, Trail Mountain Mine employed approximately

300 people, 66 salaried and234 hourly employees.

3.3.6.4 Temporary Cessation

Whenever it is known that operations are to be temporarily ceased for more than

30 days, PacifiCorp shall submit to the Division a notice of intention to cease or

abandon the operations, in accordance with R645-301-515.320 and to MSHA

standards.

33Ghapter 3 212011



PacifiCorp Trail Mountain Mine

This notice will describe mitigation measures to be employed in accordance with

the terms and conditions of the permit approval, such as a statement of the

number of surface acres involved in the cessation, extent of sub-surface strata,

prior reclamation efforts accomplished on the property, and identification of all

backfilling, regarding, revegetation, environmental monitoring, underground

opening closures and water treatment activities that will continue during the

temporary cessation.

If underground openings are to remain inactive for a period greater than 90 days,

such openings will be temporarily closed off from access. Such closures will

consist of a chain link or other substantial wire mesh fabric fence placed over the

portals to prevent public access while allowing for air flow. Locked gates may be

installed in the portal to allow for mine inspection.

PacifiCorp notified the Division of temporary cessation of coal mining operations

at the Trail Mountain Mine effective May 4, 2001. Coal mining at the Trail

Mountain Mine ceased as of March 15, 2001. In preparation of ternporarT

cessation, all mining equipment including; production (longwall and continuous

miner), belt haulage and electrical were removed from the mine. Verification of
equipment removal was conducted on April 6, 2001 with Bureau of Land

Management (Steve Falk) and Division of Oil, Gas and Mining (Pete Hess)

participating in the review. A plan to construct permanent seals was submitted to

and approved by Mine Safety Health Administration. Sealing of the mine portals

was completed on May l, 2001.
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3.3.7 Mine Plan Area

The mine plan area of the Trail Mountain Mine is outlined in Figure 3-10. A total of 3t'3€J8

773.50 acres are included in the mine plan area.

3.3.7.1 Projected Mining By Year

The mine development and projected mining schedule are shown on Plate 3-2.

As shown, additional permit terms will be required.

3.3.7.2 Acreage and Delineation

As described in Chapter II, the mine plan area consists of approximately 3538-98

773.50 acres of fee and federal land. Federal land consists of three leases totaling

3185,48 720.00 acres. The remainder of the mine plan area is fee

land held by PacifiCorp.

3.4 ENVIRONMENTAL PROTECTION

This section addresses the environmental concerns and impact of the mining operation. The

aspects of land-use, cultural resources, hydrology, soils, vegetation, fish and wildlife, air quality,

subsidence, and waste disposal are addressed. Each aspect is addressed in terms of projected

impacts and control measures. For those aspects that warrant it (hydrology, vegetation, fish and

wildlife, air quality, and subsidence) a discussion of monitoring procedures are also included.

3.4.1 Preservation of Land Use

The post-mining land-uses of the Trail Mountain Mine, owned by PacifiCo.p, are anticipated to

remain the same as the pre-mining land-uses of grazing, wildlife habitat and recreation. A full

discussion of these uses area found in Chapter IV 4.

Following completion of the mining operations, the mine site will be reclaimed and revegetated.

The area will be graded, scarified, and seeded before the next growing season. The seed

mixtures to beused are discussed in Chapter 9 and Section 3.5 of this Chapter.
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The site will receive treatments of fertilizer and additional seedings until it is determined stable

for the bond release period.

During low run off, the stream diversion culvert will be removed and the stream channel will be

restored. No reclamation work is contemplated on the access road to the site. This road has

varied ownership (county, federal and private) and provides access for Forest Service and private

land up Cottonwood Canyon.

Lands held by PacifiCorp are classified by Emery County, the US Forest Service, and the State

of Utah as a recreation, forestry and mining area.

3.4.1.1 Projected Impacts of Mining on Current and Future Land Use
Within the permit area, approximately +€#9 10.39 acres has been disturbed by

surface facilities of the mine. This disturbance has affected the soils and

vegetation of the area. The effest on vegetation is temporary and will be

eliminated by revegetation of the disturbed area. Wildlife loss of habitat in the

riparian coillmunity has occurred. The acreage is small; however, the riparian

area is considered to be of critical value to the overall density of terrestrial

wildlife. Continued operation of the surface facilities will have no significant

impact on the local wildlife. A full discussion can be found in Chapter 10.

3.4.1.2 Control Measures to Mitigate Impacts

Careful planning of the reclamation activities will help to minimize the impact of

the Trail Mountain Mine on land-use. Return of the mine site to the premining

land-use of grazing, wildlife, and recreation at the conclusion of mining will be

accomplished according to the steps outlined below:

1) Seal all

material.

2) Remove

followed by

large diameter openings with non-combustible

all surface structures, equipment and facilities,

trash and debris removal.

Ghapter 3 36 212011



PacifiCorp Trail Mountain Mine

3) Re-establishment of drainages and grading and contouring

of disturbed areas.

4) Establishment of a permanent diverse vegetative cover

suited to the post-mining land-use on all affected land will be

done as soon as practicable following reclamation.

Contemporaneous reclamation of those areas not needed during operation will

take place throughout the life of the mine. All other areas (building and

equipment sites, storage and parking areas) will not be reclaimed until the

conclusion of mining.

3.4.2 Protection of Cultural Resources

No public parks or historical sites worthy of preservation have been found in the

areas. Chapter 5 contains a discussion of cultural resources.

3,4,2.1 Projected Impacts of Mining on Cultural Resources

Two types of projected impacts exist on cultural resources as a result of mining.

Direct impacts are a direct result of mine development or operation. Indirect

impacts result from activities that are not directly associated with the mine

development or operation.

Any effect of the Trail Mountain Mine on cultural resources probably occurred

during development. No cultural resources have been found in the area of the

mine, therefore no direct impacts from any future development are likely to

occur.

The inventory indicated two CRRS:2 sites located in the lower canyon. These

sites are vulnerable to indirect impact from vandalism. During development of

the canyon road by Emery County, measures to avoid impact were observed.
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3,4.2.2 Control Measures to Mitigate Impacts

Measures used to mitigate the effects of the mining operation on cultural

rssources naus#be implemented prior to any disturbance associated with the

@development.onceconstructionhas-$egunbegan,onlyavoidance
procedures €re were the oqh feasible mitigation measures. @

During 1985 and 1986, the proposed construction and realignment of three miles

of county road from Highway 29 to the Trail Mountain Mine site was completed.

Two CRRS: sites were located and all engineer and design work conducted bythe

Emery County Engineering departments was done in such a manner as to avoid

these cultural sites.

In 1990, additional facilities were constructed at the mine site. Construction

details, as well as control measures to mitigate impacts for each of these projects

are described in Appendices 7- 13,3-9,3-7,3-8,3-9 and 3-10 respectively.

The Trail Mountain Mine site contains no know cultural resources that are liable

to be impacted by the continued operation or compliance construction.

3.4.3 Protection of Hydrologic Balance

The Trail Mountain Mine operates all mine activities in such a way as to minimize potential

impacts to surface and groundwater resources. Drainage control facilities will contain and hold

the required volume for the specified period for water flowing through or originating in the

disturbed area. Suspended material will be allowed to settle in a sediment control pond before

discharge into natural drainages. Such discharges will be in accordance with an approved

UPDES Discharge Permit.
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Sedimentation production from the berm outslope to the creek has been greatly reduced by a

portion of the creek being placed in a blpass culvert. This bypass culvert was installed in 1983,

and extended some 300'to the north in 1990 and 70' further north in 1996.

All mine portals are designed in accordance with R645-301-731.521. This ensures that water

will not discharge from the portal by gravity flow. Upon reclamation of the mine, portal seals

will be placed in all entries as soon as underground reclamation has been completed. PacifiCorp

notified the Division of temporary cessation of coal mining operations at the Trail Mountain

Mine effective May 4, 2001. Coal mining at the Trail Mountain Mine ceased as of March 15,

2001. In preparation of temporary cessation, all mining equipment including; production

(longwall and continuous miner), belt haulage and electrical were removed from the mine.

Verification of equipment removal was conducted on April 6, 2001 with Bureau of Land

Management (Steve Falk) and Division of Oil, Gas and Mining (Pete Hess) participating in the

review. A plan to construct permanent seals was submitted to and approved by Mine Safety

Health Administration. Sealing of the mine portals was completed on May l, 2001.

3.4.3.1 Projected Impacts of Mining on the Groundwater Hydrologic
Balance

Geology controls movement of groundwater. Because of the low permeability of

the consolidated sedimentary rocks in the Trail Mountain area, groundwater is

primarily through fractures. Data has been collected from numerous coal

exploration drill holes, from within the mine workings, from surface drainages,

and from spring surveys. The data have identified two separate isolated aquifer

systems en within the vicinity of the Trail Mountain pr€p€#y mine; the first is

localized perched water tables in the North Horn Formation, and the second is a

combination of localized perched water tables in the Blackhawk Formation and

the Starpoint Sandstone which exhibits some limited potential as a regional

aquifer. The generally discontinuous nature of the Blackhawk and apparent low

specific yield (Cordova, 1964) indicates that the water yielding capabilities of the

Blackhawk are only of local importance. A complete description of the
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hydrologic/geologic resources of the Trail Mountain area is discussed in Chapter

7, sectionT.l, ffid Appendix7-L0 (PHC).

Groundwater Quantity

Mining occurs in the lower Blackhawk Formation, which consists of
interbedded layers of sandstone and mudstone separated by mineable and

non-minable coal seams. The sandstonebeds-fluvial channel systems are

generally massive while the mudstone layers are fine textured and have a

tendency to swell when wet and decompose into an impervious clay.

Because of the aquiclude formed by mudstone layers in the North Horn

Formation, recharge to the Blackhawk Formation is limited, even along

major fault systems. Due to the lithologic characteristics of the

Blackhawk, both vertical and horizontal migration is constricted. Refer to

Chapter 7, Hydrology, for a detailed discussion of the Hydrologic

Balance.

The interception of groundwater varies and is dependent on several

factors. One of the moist significant is that when the mine enters virgin

country, a significant amount of water is liberated. In virhrally all cases

the amount of water which flows into the mine exceeds the recharge ffid,

in time, the water inflow decreases in volume. If new areas are not mined.

the discharge from the mine will decrease accordingly.

Ground Water Ouality

Groundwater chemical quality is very good in strata above the Mancos

Shale. The USGS reports a range in dissolved solids from 50 to 750 mg/l

for samples from 140 springs in the region issuing from the Starpoint

Sandstone and overlying formations (Danielson et al., 1981). Danielson et

al. (1981) identified the regional trends of decreasing water quality from

north to south and west to east across the Wasatch Plateau. Waters
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percolation through the underlying mancos Shale quickly deteriorate, with

total dissolved solids concentrations frequently exceeding 3000 mg/I.

The quality also decreases vertically because of the influence of marine

sediments along with the trend of decreasing quality from north to south.

The predominant dissolved chemical constituents of the groundwater from

both surface springs and samples collected in the mine are calcium,

bicarbonate, magnesium and sulfate. Concentrations of magnesium are

normally about one-half the concentration of calcium. Sulfate

concentrations are tlpically higher in water from springs issuing from the

Starpoint-Blackhawk aquifer zone or confined aquifers intersected by

mine workings. As mentioned earlier water quality degrades from the

north to the south and also vertically.

3.4.3.2 Control Measures to Mitigate Impacts

Although the analysis of the overburden samples tested has shown that no toxic or

hazardous materials are present, groundwater quality will be protected by

handling earth materials and runoff in a manner that minimizes infiltration to the

groundwater system. Mine water encountered in the mine, which is not needed

for dust suppression or mining, will be discharged according to stipulations in

UPDES Permit No. UT- 0023728.

State and federal regulations (R645-3 0l-727) require that an alternate water

supply be provided to replace any water source disrupted, degraded, or

diminished by the mining operation. Though the mining operation is unlikely to

affect the water supplies in the Trail Mountain area, PacifiCorp will provide this

alternate supply if needed.
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In the unlikely event of mining adversely affecting a water source, PacifiCorp

will review and select an alternative after considering all possibilities of each site-

specific circumstance.

3.4.3.3 Groundwater Monitoring Plan

Representative springs (see Chapter 7) will be monitored in accordance with the

monitoring program. In addition, data will be collected from within the mine.

3.4.3.4 Projected Impacts of Mining on the Surface Water llydrologic
Balance

As has been previously mentioned, the occurrence and quality of water in any

region is highly controlled by geology. The PacifiCorp adjacent and permit area

is located in the headwater region of the San Rafael River Basin. The surface

drainage system of the permit area is within the Cottonwood Creek drainage

system.

Quantitv

Cottonwood Creek above Straight Canyon drains approximately 21.9

square miles. The average channel gradient of Cottonwood Creek above

Straight Canyon is 300 feet/mile (5.7 percent). Only a short period of

record (October 1978 to present is available for the USGS stream gaging

station (09324200) on Cottonwood Creek above Straight Canyon.

Danielson et al. (1981) estimate the avetage annual precipitation to be on

the order of twenty two (22) inches, or 26,000 acre-feet, on the

Cottonwood Creek drainage above Straight Canyon. Danielson et al.

( I 98 I ) also estimate that only two percent of the precipitation on

Cottonwood Creek above Straight Canyon leaves the basin as stream flow

compared to thirty percent for Huntington Creek above Huntington. The

suggested reasons for the wide difference in percent of precipitation

contributing to stream flow are: 1) Cottonwood Creek Basin has a greater

portion of area with southern exposure with more gradual slopes than
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Huntington Creek Basin and 2) possible subsurfaco movement of water

through fractures associated with Joe's Valley Fault. About seventy

percent of the total discharge at the Cottonwood Creek station above

Straight Canyon for the water year 1979 occurred during the snow melt

period (April-July).

Sixty years of data are available for the gaglng station on

Creek near Orangevllle (9324500). The drainage area above

Cottonwood

Orangeville

miles.

about

contributing to Cottonwood Creek is approximately 208 square

Cottonwood Creek has an average discharge near Orangeville of

ninety-five (95) cfs, or 69,000 acre-feet per year. The maximum and

minimum discharges of record on Cottonwood Creek near Orangeville are

7 ,220 cfs (August l, 1964) and I .2 cfs (April 8, 1966), respectively.

The mine adiacent and permit area is drained by minor drainage systems

associated with Cottonwood Canyon Creek. Cottonwood Canyon Creek is

a major drainage system which borders the eastern limit of the Trail

Mountain pemi+ mine plan area. Based on data collected by PacifiCotp,

(see 1992 Annual Hydrologic Report) Cottonwood Canyon Creek is an

ephemeral stream from its headwaters to the northeast quarter of Section

24 Township 17 South, Range 6 East and intermittent from that point to its

confluence with Cottonwood Creek at Straight Canyon. During periods of

drought, flow in Cottonwood Canyon Creek is limited to flow emanating

from the alluvial deposits at the intersection with Roans Canyon. From

the intersection with Roans Canyon to Section 36 the stream loses water to

alluvial deposits. The drainage is dry from Section 36 to Section 6 except

during spring runoff which normally occurs from late April through June

or during precipitation events. Flow in the channel re-emerges in Section

6 and continues to the confluence with Cottonwood Canyon at Straight

Canvon.
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The quality of flow from the headwaters of the San Raffle River Basin is

excellent. However, this quality rapidly deteriorates downstream as

streams cross shale formations and receive irrigation return flow from

Mancos-derived soils. The impact of the mining on this system will be

quite limited.

The existence of runoff and sediment control structures should minimize

the potential for degradation of the quality of stream waters due to runoff

from disturbed areas of the Trail Mountain Mine. The construction and

upgrading of surface facilities utilized in conjunction with the Trail

Mountain Mine (yard areas, road, etc.) flril+ result in temporary

increases in the suspended sediment concentration of the adjacent stream.

However, because of the regulatory requirement that sediment control be

provided for all areas of surface disfurbance, concentrations should be

quickly normalized.

3.4.3.5 Mitigation and Control Plans

Runoff from all disturbed areas will be passed through sediment control facilities,

as discussed earlier in this report. Any discharge from facilities will be monitored

in accordance with UPDES permit standards and state and federal regulations.

The effects of the mining operation on the surface water system will be analyzed

through the surface water monitoring plan described in Chapter 7. ln the unlikely

event that monitoring shows that the surface water system is being adversely

affected by mining activities, additional steps will be taken to rectify the situation

in consultation with state and federal regulatory agencies.
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3,4.3.6 Surface \ilater Monitoring Plan

An ongoing hydrologic monitoring program will be conducted at each of the

stations shown in Figure 7-9. Stations have been established to monitor water

quality and quantity above and below the mine plan area.

3.4.4 Preservation of Soil Resources

The Trail Mountain Mine site is a previously disturbed site. Topsoil resources were not

protected during development activities from 1948 to 1967 . A small amount of topsoil has been

removed and stockpiled from the more recent channel/culvert construction. tn the event of any

future disturbances, soil resources will be protected. Protection will involve the retnoval,

stockpiling and stabilizing of soils suitable for reclamation. Suitability will be determined by

analyses of soil samples.

3.4,4.1 Projected Impacts of Mining on Soil Resources

Little soil exists on the presently disturbed mine site. What soil existed prior to

commencement of mining activities has long been buried by construction of the

pads and buildings.

A small pile of topsoil has been stored just northwest of the fan portal area. This

material was salvaged prior to the recent installation of the 48" culvert in the side

canyon. The topsoil pile has been marked and reseeded according to

requirements.

The remaining su+f,e+et surface soil materials are being compacted and mixed

with crushed coal and coal fines. Operation and maintenance of equipment

€ensributes could potentiallv contribute oil, gasoline and diesel fuel to the soil in

some places.
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3.4.4.2 Control Measures to Mitigate Impacts

As only limited amounts of soil remain on the disturbed site due to previous

disturbance and no further disturbances are proposed, few, if any, mitigation

measures can be implemented.

In the event future disturbances of operations uncover or encounter salvageable

soils, PacifiCorp will remove, stockpile and stabrlize the soils for use in future

reclamation work.

Testing is planned to determine

for revegetation work. Historic

with the regulatory agency to

material for revegetation.

if the surf;eial surface soil materials can be used

plots were set up on the mine site in cooperation

determine the feasibility of using the existing

In 1984, a test plot area was installed just north of the bathhouse at the Trail

Mountain Mine site. For a complete description of this test plot and record of

yearly sampling, please refer to Chapter 9.

3.4.5 Protection of Vegetative Resources

The mine site was disturbed during development activities from 1948- 1967 . As such no

vegetative protection activities were implemented during development of the mine site. Future

disturbances will require verification that threatened and endangered species do not exist on the

area of proposed disturbance. If any threatened and endangered species are found, the

appropriate authorities will be contacted.

3.4.5.1 Projected Impacts of Mining on Vegetative Resources

The mine has been in existence since 1948 and development work since that time

has removed or covered vegetative resources. Impact has been to portions of the

riparian and grassland-shrub communities. The extent of impact is not great due

to the limited areal extent of the disturbance.
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3.4.5.2 Mitigating Measures to be Employed to Reduce Impacts to

Vegetative Resources

As previously mentioned, the mine site was disturbed during development

activities for 1948-1967. Disturbance of the vegetative resources has already

occurred. Any further disturbance will require the verification that threatened and

endangered species do not exist on the proposed site. If any threatened and

endangered species are found, the appropriate authorities will be contacted

3.4.5.3 Monitoring Procedures - Reference Areas and Revegetation

Revegetation of the disturbed area will be undertaken following the completion of

the mining activities. Success of the revegetation activities will be determined

yearly through quantitative and qualitative data. The vegetation test plot methods

and design that were used are described in Chapter 9.

3.4.6 Protection of Fish and Wildtife

The presence of wildlife in the mine plan area indicates their adaptability to the impacts of the

mine. As a result, the overall impacts to wildlife are expected to be very minor. In addition,

PacifiCorp is committed to practical mitigation of adverse effects of construction and

maintenance of the mine operation.

3.4.6.1 Projected Impacts of Mining on Fish and Wildlife

The known impacts of mining on fish and wildlife resources are many and varied

according to the type, location, and age of the mine and technology used to

remove the coal. Additionally the floral and faunal components in the mining

atea determine the resultant impact. It is desirable that environmental protection

be accomplished during all aspects of the life of the mine from construction

through final reclamation, but the degree of environmental protection is often

difficult to determine. This is particularly true in cases where mining operations

have been functioning for many years prior to serious environmental awareness
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and new improved standards of protection. Such mining operations do not have

the benefit of modern sites, design, construction, and technology and have often

already impacted the environmental resources such that continued operation will

not be a serious additional consequence.

Continued operation of Trail Mountain Mine will continue to have the same

affect on the fish and wildlife resources in the arca; therefore consideration of

these affects is warranted. Reclamation also needs to be considered since

discontinuation of the Trail Mountain operation would potentially facilitate a

return of the habitat to its "normal state". The impacts of concern that have and

could result in perturbations to the environment and ultimately relate to the

stability of fish and wildlife in the area of concern are directly related to: (l)

surface disturbance, (2) loss of habitat, (3) noise and (a) human activity. Both

aquatic and terrestrial habitats are of concern since the portals, loading facilities

and haul roads occupy riparian habitat adjacent to a small stream, ffid the mine

underlies a variety of terrestrial communities that are considered of high interest

to various management agencies because these species are of economic or

recreational value.

3.4.6,2 Mitigating Measures to be Employed to Protect Fish and

Wildlife

PacifiCorp will perform the following mitigation measures in order to minimize

disturbances and impacts on wildlife and their habitats that could be impacted

during continued operation of the mine. The mitigating measures will meet the

requirements of R645-301 -322 and will be consistent with the performance

standards of R645-30I -358.

PacifiCorp will make significant efforts to educate all employees associated with

their on-site mine operation to the intricate values of the wildlife resources within
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the mine plan permit and adjacent areas. High interest species, critical habitats

and critical life history periods will be emphasized.

The company will maintain the relative inaccessibility of the mine plan area.

Discharge of firearms by employees will be prohibited on company controlled

property during working hours.

In winter a portion of the mine plan areU particularly the canyon bottom along the

stream and haul and access road is inhabited by mule deer, and the potential is

present for road strikes and harassment when the animals are in a weakened

enorgy state due to snow and cold. These impacts need to be reduced. Drivers

will be informed of the concerns for protection of wildlife, and encouraged to

reduce speed in the canyon between November 1 and May 15 when mule deer are

abundant.

PacifiCorp will take precautions to keep all forms of coal or other sediments

generated by operation of the mine from inadvertently entering the stream.

Since the major area of concern in introduction of sediments into the stream is the

portal and load-out facilities immediately adjacent to the stream, the company has

put the stream into a blpass culvert. This will prevent sediment input. This was

done in consultation with the appropriate management agency to alleviate the

problem. The main canyon culvert was extended approximately 300' upstream in

late 1990. This extension impacted approximately 0.21 acres of riparian habitat.

As mitigation for this removal of riparian area, 20 small rock check dams were

installed in the lower portion of Cottonwood Creek to enhance water retention

and possible fish survival. This mitigation was performed in accordance with

approval from DWR. Details on location and installation of these structures (as

well as the culvert extension) are found in Appendix 7-13 of this MRP. All
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wildlife habitats will be maintained or improved if disturbed. This will be done

by using native or other vegetation approved for reclamation or habitat

improvement. No new actions will be undertaken that compromise wildlife or

their use areas without prior approval by the appropriate management or

regulatory agency.

3.4.6.3 Monitoring Procedures

There are few species that will be seriously impacted by the proposed actions.

There are no identified active aeries being occupied by high interest species of
raptors, nor any readily accessible reproductive sites for game species that are

critical to perpetuation of the species. However, should raptors, moose or any

threatened or endangered species subsequently move into or be found in the mine

plan area, appropriate UDOGM, UDWR and USWS personnel will be notified

and mutually agreed upon monitoring instituted.

The mitigation action planned is such that it will require little to no monitoring,

but enforcement by company officials and management or law enforcement

personnel will be necessary. An exception might be the activities planned to

reduce sediment loads in the stream. This is covered by the surface water

monitoring program.

3.4.7 Protection of Air Quality

3.4.7.1 Projected Impacts of Mining Operations on Air Quality
The Trail Mountain mining operation has some affect on the air quality of
Cottonwood Canyon. Dust production by the mining operation is the main

contribution. The areas that are the highest producers of dust are coal haulage

down canyon from the mine, coal handling, ffid surface winds over the disfurbed

area.
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3,4.7,2 Mitigating Measures to be Employed to Control Air QuaHty

Several practices are incorporated in the operations of the mine to protect the air

quality in the mine vicinity. Protection of the air quality is mainly accomplished

by reduction of dust production by the mine operations. Practices used to reduce

dust production are:

l) Periodic watering, scraping, and compaction of coal loading area, and

paving of the coal haulage road.

2) Wetting of coal during handling activities.

;i ilil::iTi:lT:ff :T::::::::; il#T'-

3.4.7.3 Air Quality Monitoring Plans

Plans to monitor the air quality in the vicinity of the Trail Mountain Mine have

not been considered or incorporated in the mining and reclamation plan. The

affect on air quality by the mine will be minimal due to the limited area and the

mitigation measures incorporated in the operation.

3,4.8 Subsidence Control Plan

The subsidence monitoring requirements were first imposed by the 2l I US Geological Survey

regulations. Later with the formation of the Office of Surface Mining and the realignment of the

USGS responsibilities subsidence monitoring became the authority of OSM. Chapter 11

describes in detail the Applicant's plan to ensure minimal environmental impacts from mine

induced subsidence.
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3.4.8.1 Projected Subsidence Effects

Several surveys have been conducted over the area presently controlled by

PacifiCorp which may be affected by mining operations. Timber, wildlife,

grazing areas, water seeps and springs are the renewable resources occurring

within the permit and adiacent areas. There are no oil and gas wells, pipelines,

utility structures or high power lines that will be affected by any surface

subsidence within the permit or adjacent boundary. No buildings or dwellings

have been constructed on any surface that will be subject to subsidence within the

mine plan area. Timber growth and wildlife should not be affected as regional

subsidence is anticipated rather than cracking the surface due to the thickness of

overburden. Seeps and springs within ine permit and

adjacent areas have been surveyed and are currently being monitored (refer to

Chapter I - Hydrology, for a description of groundwater resources and

monitoring).

3.4.8.2 Control Measures to Mitigate Impacts

Should material damage be incurred by any structure despite the planned

subsidence damage prevention measures, the applicant will repair the damage

caused by subsidence resulting from the applicant's activities or will compensate

the owner of the structure for such damage.

Any roads, fences, stock ponds, earth dams, or water troughs which are materially

damaged by subsidence will be repaired and regraded to restore them to their pre-

subsidence usefulness.

Should significant subsidence impacts occur, the applicant will restore, those

surface lands that were reduced in reasonably foreseeable use as a result of such

subsidence to a condition capable of supporting reasonably foreseeable uses that

such lands were capable of supporting before subsidence.
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In order to restore any land affected by Applicant's mining operations to a

condition capable of supporting the current and postmining land uses stated

herein, the Applicant will replace water determined to have been lost or adversely

affected as a result of Applicant's mining operations if such loss or adverse

impact occurs prior to lease relinquishment. The water will be replaced from an

alternate source in sufficient quantity and quality to maintain the current and

postmining land uses as stated herein.

During the course of regular monitoring activities required by the permit, or as

the Applicant otherwise acquires knowledge, the Applicant will advise the

Division of the loss or adverse occurrence discussed above, within ten working

days of having determined that it has occurred. Within ten working days after the

Division notifies Applicant in writing, that it has determined that the water loss is

the result of the Applicant's mining operation, the Applicant will meet with the

Division to determine if a plan for replacement is necessary and, if so, establish a

schedule for submittal of a plan to replace the affected water. Upon acceptance of

the plan by the Division, the plan shall be implemented. Applicant reserves the

right to appeal the Division's water loss determinations as well as the proposed

plan and schedule for water replacement as provided by Utah Code Ann. 40-10-

22(3Xa).

PUBLIC NOTICE

Applicant will not mine in any areas that would allow potential subsidence effects

(as indicated by the angle of draw) to affect any area outside of the lease, and

permit or adjacent boundary until this constraint on coal recovery is resolved by

the OSM and the BLM Branch of Solid Minerals or permission is granted by the

adj acent surface agencies,
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A mining schedule which details the area in which mining is to take place and the

planned date of the mining activity will be submitted to the affected surface

ownefs, following appfoval of the application and prior to mining.

3.4.8.3 Subsidence Monitoring

The subsidence monitoring at Trail Mountain Mine prior to PacifiCorp's

acquisition (November 1992) was conducted using conventional surveying

methods. No where did monitoring identiff subsidence greater than a few tenths

of feet. PacifiCorp will use aerial photogrammetric survey methods and annual

helicoptsr reconnaissance flights to monitor subsidence. Baseline photography

was conducted August 6, 1993 including color infrared (See Chapter 11 for

details on subsidence monitoring.)

3.4.8.4 Slides and Other Damage

At any time a slide occurs which may have a potential adverse effect on public

property, health, safety or the environment, PacifiCorp shall notiff the Division

by the fastest available means and comply with remedial measures required by

the Division.

3.4.9
'Waste Disposal

PacifiCorp has contracted with local firms to handle and remove all non-coal wastes from the

mine site. Non-coal wastes and materials that constitute a potential fire hazard are hauled by a

licensed contractor to a state approved waste disposal area.

Waste oil is collected in drums in a designated storage area at the site. A licensed contractor will

pick up this material on a regular basis and remove it for recycling purposes.

It should be noted that during a spoils survey, it was pointed out that there was no evidence of

toxic materials at this mine site (Mr. George Cook, SCS). Prior to reclamation, all spoil material

will be re-strmpled in a comprehensive random method and retested in accordance to UDOGM
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guidelines for acid and/or toxic forming potential. Sampling will be conducted per Appendix 9-

l, Attachment C.

Sediment pond waste is removed from the site and disposed of in the Cottonwood/Wilberg

Waste Rock Site in accordance with the Division's "Sediment Pond Clean out Procedural

Guidelines". The Division will be notified and procedures will be approved prior to the start of

pond cleaning activities. Previous analyses of this material have shown it to be non-toxic and

non-acid forming. The sediment material will be sampled and tested according to Division "Title

V Coal, Program Policy for Disposal of Sediment Pond Waste".

Underground development waste is kept underground as allowed by MSHA regulations. In the

event this material must be brought out of the mine, it will be hauled to the Cottonwood/Wilberg

Waste Rock Site and disposed of in an approved manner.

There are no coal washing facilities at this mine site; therefore, there are no refuse or other

permanent waste piles located at the Trail Mountain Mine. The waste rock temporary storage

area is shown on Plate 3-1.

3.5 RECLAMATION PLAN

Reclamation of the Trail Mountain Mine site will be accomplished in an efficient and

environmentally sound manner. This section addresses the reclamation plans for the site. Seven

iileas are addressed: conternporaneous reclamation, soil removal and storage, final abandonment,

backfilling and grading, revegetation, reclamation schedule, and reclamation cost estimate.

3.5.1 C ontemporaneous Reclamation

The mine disturbs only a minimal area for surface facilities. Most of the disturbed area will be

needed for operations during the life of the mine. Those areas not needed (outslopes,

embankments, etc.) will be prepared, seeded with quick growing species and mulched to provide
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protection and cover to reduce erosion. (See following section, "Contemporaneous Reclamation

Plan for Trail Mountain Mine" and Plate 3-9 for location of contemporaneous reclamation.)

CONTEMPORANEOUS RECLAMATION PLAN FOR TRAIL MOUNTATN MINE

PLANTING DATES - Seeding will normally occur in October or November of the year,

depending on climatic conditions at that time. This will allow little chance of prernature

germination, increase the likelihood of hibernation (or inactivity) of most seed predators

and will allow seed emergence in early spring when moisture conditions are most

favorable.

PLANT SPECIES - Plant species used for temporary, contemporaneous reclamation with

their respective justifications are listed below:

Agropyron dasystachyum --Thickspike \Mheatgrass-- This grass species was chosen

for its on-site adaptability of these climatic patterns, high salt tolerance, sod forming

characteristics and rapid establishment capabilities.

Oryzopsis hymenoides--Indian Rice grass-- This grass species has excellent success

on spoils establishment and has moderate salt tolerance qualities.

Astragalus cicer--silklepod Milkvetch--This forb will be planted because it is sod

forming, nitrogen fixing, has moderate salinity adaptation, has establishment qualities

and for aesthetics values.

Melilotus officinalis--Yellow Sweetclover-- This species is an introduced forb that

establishes readily on severe disturbed sites. It is also a nitrogen fixing plant that has

high affinity for salt tolerance.

No shrub or tree species are included in the seed mix for contemporaneous reclamation.
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SEEDING METHODS - Slopes less than 20% will be drill seeded, or seeded by hydro

seeder or hand broadcast methods. Slopes greater than 20 % will be seeded by hydro

seeder or hand broadcasting.

MULCH - Hydro seeded areas will be sprayed with a wood fiber mulch. Since this is

temporary reclamation the application of mulch will be optional on areas of drill seeding

or seeded by hand broadcasting.

FERTILIZATION - Contemporaneous reclaimed areas will be visually checked on a

yearly basis to determine success. Qualitative observations of interim or

contemporaneous revegetation will be submitted in the annual report. An appropriate

fertilizer will be applied if it appears necessary to increase plant vigor or to obtain the

desired cover.

FUTURE CONTEMPORANEOUS RECLAMATION - If additional areas are disturbed

or, if current disturbed areas become idle, contemporaneous reclamation procedures (as

described above) will be implemented pursuant to R645-301-352.

*Note: seeding rates of species will be in equal proportions totaling 52 PLS per square foot, with

not more than 20 PLS per square foot of any one species.

3.5.2 Soil Removal and Storage

The Trail Mountain Mine site is an active site. The mine was operational before the 1979 State

Act or the 1977 Federal Act. Having been constructed prior to the requirement to save and

stockpile topsoil, the soils on the site were used in construction of the roads and pads.

A post-law borrow pit was utilized on site to obtain fill material for the 66' culvert for

Cottonwood Creek. Topsoil was salvaged from the pit area, and is stockpiled in a protected area

just northwest of the intake portal for the mine. The pile has been revegetated, and is further

protected by installation of a silt fence around the bottom end.
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No additional areais planned en+erng for disturbancer disfi# therefore, it is unlikely that any

topsoil will be encountered. However, if in the future, during upgrading operations or facility

modifications, any salvageable topsoil is found, it will be tested in accordance with the

"UDOGM Guidelines for Management of Topsoil and Overburden, Table 1", and if found

satisfactory, will be saved and stockpiled in a location acceptable to the regulatory authority.

3.5.3 Final Abandondment

Upon final abandonment of the mining operation, the mine portals and openings will be sealed,

the structures removed, and the drainages restored. More detailed description of the procedures

to be followed will be found in the following sections. Unmined recoverable coal reserves will

be protected in accordance with 43 CFR 3482.1 (c) (3) (IV). Prior to the abandonment of any

part of the Trail Mountain Mine, PacifiCorp will get approval from authorized officers of the

BLM.

Abandonment of Machinery: To comply with Section 10 of the Federal Coal Lease Stipulations

PacifiCorp will request approval prior to abandonment of machinery within the mine. The

following table list the machinery abandoned at the Trail Mountain Mine.

Septernber 1 1, 1998 - Verbal
Februarv 26,2001 - Written

148 Longwall Shields
and Face Conveyor
*Abandoned Due to
Safety Concerns

l orH RightUTU-6437s
(Partial
relinquishment
accepted ll9l09)

December I l, 2000 - Written3 Longwall Shields
*Abandoned Due to
Safety Concerns

:d Righturu-64375
(Partial
relinquishment
accepted ll9l09)

Abandonment of this machinery is insignificant compared to the other steel materials that

be left underground. Ferrous materials include steel roofbolts, steel wire ceiling mesh and

covered longwall support cans. These materials are not removed due to safety concerns

underground coal mines.

must

steel

in all
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Although the shields contained emulsified oil which could eventually enter the hydrologic

systetn, it will have as insignificant impact on the hydrologic balance in the area based on the

following criteria:

+ It will be a period of many years prior to the sediments being saturated to reach

potential areas of discharge

+ The combination of water chemistry temperature, and lack of oxygen will impede

the rate of oxidation of the metal

+ The combination of specific gravity and dip of the geology will potentially carry any

migration away from the surface waters

+ The total volume of the potential contaminants is so minute it will be diluted within a

short distance

+ No municipal or domestic water uses exist within 8,000 feet of the sites

* DOGM Technical Findings Dated November l, 2000 *

Temporar.v Cessation: PacifiCorp notified the Division of temporary cessation of coal mining

operations at the Trail Mountain Mine effective May 4, 2001. Coal mining at the Trail Mountain

Mine ceased as of March 15. 2001.

In preparation of temporary cessation, all mining equipment including; production (longwall and

continuous miner), belt haulage and electrical were removed from the mine. The mine de-

watering systan was removed from the mine, except for a six (6) inch steel supply line (9066')

and a twelve (12) inch PVC de-watering line (9066'), refer to Figure 3-8 for details.

3.5.3.1 Sealing of Mine 0penings

A. PORTAL SEALING

Upon completion of mining activities, the portals will be sealed in accordance

with State and Federal regulation. A tlpical drawing of portal sealing to be used

is shown in Figure 3-7. Seals will be located at least 25' inside the portal entry.

All loose material around the seal area will be removed for roof. rib and floor
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prior to installation. The mine entry seals will be made of solid concrete blocks

to form a wall two blocks thick.

B. DRILL HOLE SEALING

Exploration drill holes will be sealed to BLM specifications which entails sealing

each hole from total depth to the surface with cement. See (Figure 3-8).

3.5.3.2 Removal of Surface Facilities

Upon completion of mining activities, all surface structures will be removed, with

the exception of portions of the culverts and the sediment pond as described in the

following section. Salvageable materials will be hauled off-site to a temporary

storage age for re-use or sale. Non-salvageable items will be removed to an

approved land fill (i.e. - Emery County Dump). Concrete will be broken up by

dozer or other equipment and either placed against the highwall prior to

backfilling or hauled to an approved landfill.

3.5.3.3 Disposition of llams, Ponds, and Diversions

Due to the close proximity of the mine site to a perennial stream, it is proposed to

leave the sediment pond in place to treat reclaimed area runoff until revegetation

standards are reached. To direct the runoff, a40'length of 48" cmp will be left in

place at the point where the restored side canyon drainage meets the restored

main channel, as shown on Plate 3-5.

The reclaimed area will be bermed along the restored side canyon drainage where

it meets the restored main channel, as shown on Plate 3-12. The reclaimed area

will be bermed along the restored banks of the channels to direct runoff to the

sediment pond. Approximately 300' of 66" culvert (with the 96" to 66" transition

and trash rack) will be left in place beneath the pond to convey the undisturbed

Cottonwood Canyon drainage. All other diversions and culverts will be removed

during this Phase I of final reclamation. Once revegetation standards are reached,
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the sediment ponds and all remaining culvert sections will also be removed, and

the remaining disturbed area will be reseeded. Additional sediment controls, such

as straw bales, silt fences, berms, etc., will be placed as needed to ensure

protection for the stream during this final phase of reclamation (Phase II).
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PacifiGorp Trail Mountain Mine

3.5.4 Backfilling and Grading Plan

The surface of this area was originally disturbed in the 1940's by a previous owner. The surface

is all privately owned. Since no major effort was made at that time to save or store any topsoil or

other material, restoration to approximately original contour is highly impractical. However, it is

the intent of PacifiCorp to restore the area to a topography acceptable to the Division and

compatible with the post-mining land use, using such materials that are available at the site.

In general, the backfilling and regrading will proceed as follows:

a) After sealing of the portals and removal of all structures, a backhoe will be brought to

the upper (portal road) terrace.

b) The backhoe will begin by reaching down over the fill bank and retrieving as much

material as can be reached. This material will be placed on the terrace.

c) A Cat will work with the backhoe where possible, taking the retrieved material and

spreading and compacting it from the cut outward to reach a configuration as shown

on Plate 3-5, Post-Mining Topography.

The mine yard will then be re-sloped to drain as shown. A rock-lined natural

drainage will be restored in the main and side channels as previously described.

The reclaimed area will be left in a roughened condition hy placement of material

with the backhoe and subsequent ripping and/or tracking with the dozer. This will

promote moisture retention on the site to enhance vegetation.

Available topsoil, from the storage pile, will be redistributed to a depth of 6", starting

at the north end of the storage area, and continuing down as far as material is

available.

g) Upon final shaping and preparation of an area, it will be reseeded as per the plan.

d)

e)
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h) Soil sampling of the regraded surface will be conducted as per the program described

in Appendix 9-1, Attachment C.

3.5.4.1 Contouring

Plate 3-5 shows the post mining contours of the Trail Mountain Mine. Upon

abandonment, the post mining land use will not require extensive backfilling or

returning the land to the original contours, however, all areas which are

compacted through the reclamation activities or during mining will be "deep-

ripped" utilizing a dozer ripper to a depth of 12" to 24" pnor to seeding.

The drainage channels will be graded to reestablish the streams, following

removal of the blpass culverts. Attempts will be made to restore the channels to

the pre-mining slopes and conditions.

3.5.4.2 Removal or Reduction of Highwalls

Highwalls will be reclaimed as is practicable for the site and for the post mining

land use. A static factor of a least 1.3 will be developed in the reclaimed

highwall.

It should be noted that highwalls, by definition, are only those cut areas

associated with portals. Other cut areas exist on this site; however, these are

primarily ancillarv roadg or pad cuts and do not fit the definition of a highwall.

Portions of these areas may be retained as terraces to enhance the stability of road

backfills.

3.5.4.3 Erosion Control

Measures for erosion control will be implemented on a case by case basis. Some

methods which might be used are: mulching, straw dikes, water bars, silt fence,

and limiting access to the area.
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The berms along the reclaimed channels will be checked for erosion in the flow

paths. If signs of erosion are evident, erosion controls such as loose rock check

dams or silt fences will be installed along at intervals of 500' or less as necessary

to control the erosion. Rills or gullies that in

regraded areas will be filled, graded or otherwise stabilized and reseeded as per

the plan

. This will be accomplished by

hand, using adjacent or eroded material whenever possible. If larger gullies

develop, a backhoe may be used in addition to hand work. Existing material that

has been found satisfactory as a growth media through testing from the site will

be used to accomplish this task.

3.s.s Revegetation Plan

The disturbed areas of the Trail Mountain mine will be revegetated the first normal period for

favorable planting conditions after f,rnal site preparation. A suitable, diverse seed mix will be

used to revegetate the disturbed area. Timing of the revegetation within the mine reclamation

schedule is shown in Section 3.5.6, Schedule of Reclamation. Proposed seed mixes for the

revegetation are listed in Appendix 9-1 of the MRP.

The method of revegetation will be largely determined by the results of the revegetation test

plots. Those test plot methods that yield the best results will be used on the full scale

reclamation of the mine site.

3.5.5.1 Soil Preparation

With special handling, the disturbed land fill should provide a suitable seed bed

for revegetation. Soil sampling will be conducted per Appendix 9-1, Attachment

C. Special handling will include removal of contaminated material and large

coarse rock fragments (greater than 18 inches). The large rock fragments will be

used as rip-rap in channel restoration, buried with the fill, or randomly placed on

the reclaimed surface. The mine coal pad areas will be removed and all
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coal/refuse associated with the pads will be hauled to the Cottonwood Waste

Rock Site for disposal.

Contaminated soil material which contains greater than 50 percent coal fines, will

be disposed of at the Cottonwood Waste Rock Site. Soil contaminated with oil

and grease will be disposed of at an approved site. This will be determined by

visual inspection, and any material with visible oil or grease contamination will

be removed. The volume of such material cannot be accurately estimated;

however, it will likely be less than two percent of total volume. Material with

less than 50 percent coal fines will be buried against the cut banks and covered

with a minimum of four feet of incombustible material. There are no acid-or

toxic-forming materials known to exist at this site. Any of these materials

discovered will be disposed of on-site and covered with 4' of material or removed

to the Cottonwood Waste Rock Site. Salt contamination may also be a problan

in soils used for reclamation.

If visible salty areas or analyzed salty areas are found, the soils will be buried

along the cut banks or other available sites to a minimum depth of 48".

Non-coal waste will be separated from the soils, loaded into trucks and hauled to

an approved landfill for final disposal. All pad areas will be ripped for 12 to 24

inches to loosen the fill profile using the rippers on the dozero ffid pulverized if a
cloddy surface exists. Once backfilled and graded, the surface will be scarified

with the teeth on the backhoe, or using the tracks of the dozer to create "pockets"

for water retention and root penetration. Soil samples will be taken to identiff the

need for replenishment of various soil nutrients, as described in Appendix 9-1,

Attachment C.
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3.5.5.2 Seeding and Transplanting

Information from the test plots has been utilized together with proven reclamation

results in order to arrive at the best treatrnent and seeding methods, After

regrading and top soiling, the disturbed area will be mulched, fertilized and

seeded. The steeper areas will be hydroseeded, and areas flat enough to safely

allow operation of a drill seeder will be drill seeded. Regraded areas will not be

smooth, but will have numerous depressions that will hold moisture and provide a

micro-climate for vegetation establishment.

Riparian Community - During reclamation, the culverts will be removed, and the

stream channels will be restored. The main channel will be rip-rapped with a 1.4

foot median rock size at least 4 feet above the stream. The flatter, reclaimed area

is expected to be 60-70 feet west of the stream bank, and 2A-40 feet east to where

the public road will remain. Most of this area will consist of a slope of 5-10

degrees; therefore, drill-seeding will be used.

The riparian seed mix (see Table A9-3, Appendix 9-1) will be used approximately

20-40 feet on each side of the rip-rap, leaving a total floodplain area of 50-60 feet.

Grassland - Shrub Community - The seed mix for the grassland - shrub

community will be used on the entire mine site, with the exception of the riparian

area described above. See Table A9-1, Appendix 9-1 for seed mix and application

rates. Portions of the grassland - shrub community area may be flat enough to

safely utilize a drill-seeder; however, the majority of this area will be on the

steeper slopes and will thus be hydro-seeded.

Containerized Stock - Following the seeding and mulching containenzed woody

plant species will be planted at a rate of 90 individuals/acre (or 2% of the

undisturbed density in equal proportions). Wherever possible, this stock will be

spatially arranged in clumps to maximize cover for wildlife. It is recommended
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(R645-301-358) that "edge effect" be optimized in support of resident wildlife

species. Significant stands of coniferous plant cover (Pinion-Juniper and Douglas

Fir) exist throughout the permit and adjacent areas. These stands occur well within

the limits of maximum distances required to optimize edge effect. A diagram

illustrating the general spatial affangement of the grassland - shrub community is

included in Appendix 9- l , along with the description of the containerized stock

proposed for both grassland-shrub and riparian areas.

One proposed option is that fresh-cut willow shoots be used on the riparian area in

lieu of sontainerized stock. These shoots would be cut from local sources along

Cottonwood Creek and placed on 3' centers on each side of the reclaimed

channels.

3.5.5.2.1 Seed Mix and Rate/Acre

Two seed mixes are proposed for reclamation of the two vegetative communities

that existed on the disturbed site. The first seed mix is for the riparian

community, the second is for the grassland-shrub community. Lists of the species

for both seed mixes can be found in Appendix 9- I .

3.5.5.3 Management

The reclaimed area will be protected from livestock grazing until bond release by

fencing. The proposed fence is shown on Figure 3-9, and is not intended to

preclude wildlife access. The revegetated area will be observed on a yearly basis.

If heavy use occurs by wildlife, rodents, etc. other protection measures may be

considered.

3.5.5.4 Vegetative Monitoring

Vegetation monitoring for permanent reclamation will be conducted as indicated

in Table 3-2.
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Revegetation success at the mine will be based on comparison with the approved

reference areas. Ground cover, woody plant density, and shall be considered

equal to their respective reference area counterparts, when there is 90 percent

success at 90o/o statistical confidence.

3.5.6 Schedule of Reclamation

3.5.6'1 Detailed Timetable for Completion of Each Major Step in

reclamation (See Table 3-3).

3,5.6.2 Reclamation Monitoring

Monitoring of the success of reclamation will encompass subsidence,

revegetation and water quality and quantity monitoring.

- Annual surveys will be conducted to determine surface deformation due
to subsidence and possible movernent of surface subsidence monuments.

- Water Quality and quantity monitoring will continue until reclamation
has been accomplished as approved by the regulatory authority.

- All seeded areas will be inventoried to determine success of seeding.
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PacifiCorp Trail Mountain Mine

3.5.7 Cost Bstimate for Reclamation

The 1979 Act "Regulation of Coal Mining and Reclamation Operations" requires the operator of

a coal mine to file with the Utah Division of Oil, Gas and Mining (DOGM) a bond in the amount

equal to the estimated cost of completing the work described in the operator's reclamation plan.

The bond is to ensure the State of Utah that in the event of the operator being financially unable

to reclaim the disturbed areas, such areas can and will be restored by the DOGM at no cost to

state residents.

The strata characteristics above the coal seam, the slow and uniform rate of subsidence will not

affect the surface terrain to such an extent that reclamation will be necessary. As such, a

reclamation bond is not required for the surface lands over the underground workings.

An estimate of the cost of reclamation of the Trail Mountain Mine site is shown onthe following

pages, in Table 3-4. This table reflects the required bond increase from all additions. Supporting

cost calculations for each major reclamation step is also presented. The amount of the bond

posted for this operation is broken down on the final page in Table 3-5.

Earthwork estimates for final reclamation are summarized in the Mass Balance Table 3-6. The

quantities are taken from cross-sectional areas shown on Plate 3-6. Cross section locations are

shown on Plates 3-l and 3-5. Estimates indicate a cut volume of 38,579 cubic yards and a

required fill volume of 39,719 cubic yards for final mine site reclamation.
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PacifiCorp
Trail Mountain Mine

TABLE 3-5
RECLAMATION COST BREAKDOWN FOR RECLAMATION BOND

DIRECT COSTS

Demolition
Earthwork
Revegetation

Miscellaneous

INDIRECT COSTS32

Maintenance and Monitoring
Contingency
Engineering Redesign

Mob/Demob

Contract Management

Inflation @ 3.27% for 6 years

Bond Amount in 2005 dollars

BOND

10.0%

10.0%

6.8%

4.0%

4.9%

TOTAL (199e)

s265,674
$l19,056

s74,040

$30.920

$489,689

$48,969

$48,969

$33,054

$1g,5gg

$23.995

fir74,574

8664,264

$141 ,459
$805,723

$805,723

3-85
(Revised 0210412005)

RECTAB2.xls
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CHAPTER4

LAI{D STATUS, LAFID USE, AND POST MINING LAI{D USE



PacifiGorp Trail Mountain Mine
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PacifiGorp Trail Mountain Mine

4.I SCOPE

This chapter of the mining and reclamation plan describes the status of lands in and adjacent to the

mine plan permit and adjacent areas. Present and post-mining land-uses will also be discussed with

emphasis on how mining can be integrated in the multiple land-use of the area.

4.2 METHODOLOGY

Information used in preparing this chapter of the mining and reclamation plan has been gathered

from published sources and from discussions with the relevant land-management agencies.

4.3.1

4.3 LAI{D STATUS

Mine Plan Area Surtace Land Status

Land status within the Trail Mountain mine plan area is separated into two areas: private, and

federal (See+rpre++ Refer to Plate 4-1 in Volume 3).

4.3.1.1. Ownership

PacifiCorp owns 53.35 acres of private land surrounded by federal land ofthe Manti-

LaSal National Forest. Ownership of land was obtained by Beaver Creek Coal

Company in October, 1 987 , through purchase of the mine from the Arch Minerals

Company of St. Louis, MO. A legal description of the extent ofthe property is given

below. Also refer to the Legal and Financial Volume for more details:

Beginning point SW corner ofNWl/4 SEl/4, Sec. 25,T17S, R6E, SLB&M, thence

North 160 rods, thence East 44 rods to center Cottonwood Creek, Southward along

creek to a point 76 rods East of the beginning, thence West 76 Rods to the point of

beginning.
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4,3,1. S urface Managing Authorities

The remainder ef Historically and/or presently, the surface lands ofthe mine plan areaare have been

or are currently managed by the State ofUtah, Division of State Lands and United States ofAmerica,

US Forest Service. Section 36, Township l7 South, Range 6 East, part of the mine plan area, is

managed by the Utah Division of State Lands

Areas within Township 17 South, Range 6 East, Sectiong 25. 26. 27. 34 and 35. Township l8 South.

managed by the Manti-LaSal

National Forest, US Forest Service.

4.3.1.3 Special Use Permits and Leases

The US Forest Service Manti-LaSal National Forest has issued a special use permit to

the Trail Mountain Mine for a right-of-way to the mine property. As discussed

previously, the Trail Mountain Mine is surrounded by Forest Service land; therefore,

the special use permit was required. A copy of the permit can be found in Appendix

4-1.

4.3.2 Mineral Ownership

4.3.2.1 Coal Ownership and Mines

The Trail Mountain Mine is located in an area of intermixed state (.relinquished),

federal, and fee coal. Figure 4-1 shows the ownership of the area surrounding the

mine plan area. Those areas not outlined are unleased federal coal. The onlv

operating mine in the area is the Trail Mountain Mine.

4.3.2.2 Coal Leases

PacifiCorp has been granted federal coal lease U-082996 for 80 acres ,lJ-49332 for

641.47 acres and

lease U-64375 for 2,630.81 acres
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. These mineable leases are located in:

Township 17 South, Range 6 East, SLB&M Section 25, (80 acres); Tl75. R6E,

Sections 25,26 and 35 (64447 acres), Tl7S. R6E, Sections 26,2734+rd1s

(260.00 acres);

n€res). Copies of the leases are found in Appendix 4-2.

4.3.2.3 Mineral Ownership

Ownership of 53.35 acres of surface and mineral rights is held by PacifiCorp. A

description of the extent of the mineral ownership is given below:

"Beginning point Sw corner of NWl/4, SEl/4, Section 25, Tl75, R6E,

SLB&M, Thence North 160 rods, thence East 44 rods, to center of
Cottonwood Creek, southward along creek to a point 76 rods east of the

beginning, thence West 76 rods to the point of beginning."

4.3.2.4 Mineral Leases

A copy of the lease agreementB is can be reviewed at the Energv West Main Office in

.

4.3.2.5 Oil and Gas Wells

No oil and gas wells have been or are presently being drilled on or adjacent to the

mine plan area.

4.3.2.6 Oil and Gas Leases

Oil and gas lease are held on the mine plan area. A state lease ML-

31104 is held by Placid Oil Company, filed in September, l9'74. Leases held on

federal land are shown in Table 4-1.
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4.4 LAND USE

4.4.1 Regional Land Use

Traditionally land use in the Wasatch Plateau has been mining, gtazing, recreation, wildlife habitat

and timber harvesting. Generally land management of the plateau has been controlled by the Manti-

LaSal National Forest due to the large portion of the plateau within the forest boundaries.

Table 4-1: Oil nd G Lea Ow hi M tain Min SeeaDre {-l: lJll ano (Jas Lease (rwnersntp tor I rarl Mountain Mine Area. (See Plate 4-

Location Ownership Lease

T 17 S, Section 24 u-15200

Southland Royalty Company 25%

Enterprise Gas Company 37Y, %

El Paso Exploration Company 37%%

T 17 S, Section 25 u-243ss

Hawthorn Oil Company

Tl7 S Sections 26 & 35 u-15197

Southland Royalty Company 2s%

Enterprise Gas Company 37Y, %

El Paso Exploration Company 37Y, %

T 18 S, R 6 E, Section I u-23208

Edward Mike Davis 47Y, %

T 18 S, R 68, Section 2 u-15195

El Paso Exploration Company 37Y, %

Southland Royalty Company 2s%

Enterprise Gas Company 37%%
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4.4.2 Mine Plar Permit and Adjacent Area Land Use

4.4.2.1 Existing Use

Existing land uses of the Trail Mountain Mine el€n Lermit and adjacent areas consist

of grazing, wild life habitat and recreation. No commercial forest uses have existed

on the privately owned or National Forest lands within the minealan

areag. No farming has or is being done on the mrnep+an permit or adjacent

areas.

Grazing- The National Forest land within the mine plan ateais considered as

unsuitable range (Niebergall, l98l ).

r both domestic livestock and wildlife.

Section 36 (relinquished 0l/31/1996), owned bythe State of Utah, is leased

by Emile Luke. Eight cows are allowed on the property from June 2l through

September 20 (24 AUM's). The actual land within this section utilized for

gtazing is probably limited to 120 acres or less in the west portion of the

section. The remainder of the mrne#an area is unsuitable for range due to

the cliff-like nature of the area. A map showing the US Forest Service

grazingallotments is provided (see Figure 4-4). Livestock are also trailed on

the road in Cottonwood Canyon (Niebergall, l98l ). Cattle are moved to

sufirmer range at the higher elevations above the mine plan area.

It should be noted, that PacifiCorp has provided for the US Forest Service

and the Trail Mountain Cattleman's Association, fences and gates at the Roan

Canyon location and the adjacent Cottonwood Canyon location. The

company has provided a cattle guard and a stock corral at the Cottonwood

Canyon location, (see Figure 4-4) to aid the cattlemen in their efforts to trail

cattle to and from summer ranges above the Trail Mountain Mine permit and

adjacent areag.
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Recreation - Recreational use of the minealan area consists primarily of

sightseeing by people traveling up Cottonwood Canyon to the Upper Joes

Valley area. Limited hunting also occurs on the small section of the mine

plan area on the plateau. Most of the area is characterized by steep and

extremely rugged cliffs which are not conductive to recreational uses

(Niebergall, 1981). There is no fishing in the canyon near the mine

(Niebergall, 1981).

Access to the mine plaffiree is by the grarrel paved road in Cottonwood

Canyon. erbJr€ Jeep trailq allow access to the mine plan or adjacent areas on

the high plateau above the Trail Mountain Mine.

end of Trail Mountain.

Farming - Farming is not practical en or adjacent te4re

area. Farming is impractical due to the steep and rocky terrain, and

therefore, no future farm use is expected within the permit or adjacent te{he

ffiif,€f+an area.

4.4.2.2 Previous Mining

Underground Mined Areas - The Johnson mines, located @
the canyon from the Trail Mountain Mine

, were

active from 1909 to 1948. The Cottonwood Canyon prospects are located across

Cottonwood Canyon from the Trail Mountain Mine. The Cottonwood Canyon

prospects were active from 1946 to 1948. No other known minerals of value have

been mined within the permit or adjacent @ area.

Production ef from the earlier mines was from the Hiawatha seam by room and pillar

mining. An estimated production of 96,000 tons is reported by Doelling (1972) for

all mining in the area. Of this, the Cottonwood Canyon mines produced
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approximately 54,000 tons.

Surface Mined Areas - There have been no previous surface mines located within the

mine e+aft permit or adjacent areas.

4.4.3 Land Use During Operations

Land use in the area has not changed greatly in the past 20 to 50 years. The following section will

look at thepotential effects of the operation on theuse of the land. At thepresent time, Applicant

has no plans to disturb any additional surface area during the mining permit term.

4.4.3.1 Effect of Operation on Land Use

The Trail Mountain Mine has operated in the Cottonwood Canyon since 1946. Land

use in the canyon has adapted to the existence of the mining operation. As

described previously, the majority of the mine plan areais not suitable for grazing or

forestry. The uses affected are wildlife habitat and recreation. Recreationalists and

ranchers use the canyon for access to the upper parts of Cottonwood Canyon and the

top of the plateau. Sightseeing and seasonal cattle drives are the only major activity,

other than mining, in the lower canyon.

Access up the canyon is not obstructed by the mining operation and facilities.

Traffic on the county access road is not a problem. In 1987, three miles of the

Cottonwood Canyon road from Highway 29 to the Trail Mountain Mine site was

surfaced with six inches of asphalt.

4.4.3.2 Mitigation of Effects of Operation

The realignment and surfacing of the access road has greatly facilitated traffic flow

and has mitigated any erosion or fugitive dust pollution problems.

The Traet 2 mine plan area due to its te+*lly underground nature will have no

adverse impacts other than those which may result through subsidence. Should
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subsidence occur and alter springs, and seeps,

source for wildlife or cattle. PacifiCorp will

after consulting with the Forest Service and DOGM, commit to replace or relocate

the trough ot pond to a suitable range area. PacifiCorp has implemented a

subsidence and hydrologic monitoring program whereby, the extent and the effects

of subsidence to water resources can be studied, identified, and the appropriate

mitigating action taken.

4.5 POST MINING LAND USE

4.5.1 Mine Plan Permit Area

Land use following mining will remain essentially the same on a regional basis. A combination of
coal mining, grazing, wildlife habitat and recreation will tend to be the tlpical uses. These uses will

be, as previously described, strongly influenced ifnot controlled by the Manti-LaSal National Forest.

The post mining use of the mine.alan permit and adiacent areag is proposed as a multiple use of
grazing, wildlife habitat, huftting and recreation. All of these uses are compatible with the

surrounding area.
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4.5.2 Mine Site

The mine site will be reclaimed to a grazing,wildlife habitat, and recreational use. Rehabilitation of

the site will include removal of all buildings and facilities, regarding the tipple pad and sediment

pond, removal of the bypass culvert, and reestablishment of stream, soil preparation, and

revegetation of the site.

Use of the site will probably be recreational during late spring, summer, ffid fall and for wildlife

grazingduring the winter and early spring. In this area, the recreational use should not interfere with

the wildlife use due to limited access during the winter months. This will allow for protection ofthe

deer during the crucial period while on their winter range.

4.5.3 Final Surface Configuration

The graded surface of the mine site will blend existing slopes into the surrounding terrain. The

slopes will be stabilized with vegetation, and the erosion hazard reduced. (See Chapter 3.)
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HISTORICAL AND CULTTJRAL RESOURCES

5.I. SCOPE

This chapter reviews the existence and potential for historical, archeological, and paleontological

resources in the area of Trail Mountain Mine. Also discussed is the potential effect the mining

activities will have on the cultural resources.

5.2 METHOI}OLOGY

The cultural evaluations of the existence and potential of historical, archeologrcal, and

paleontological resources contains information from a record and archival examination and intensive

surveys of the mine plan arsa and all development zones.

Evaluation of cultural resources for historic and prehistoric sites is done by the use of site quality

indicators. Assessment of significance of the sites discovered utilizes the Cultural Resource Rating

System (CRRS). CRRS is best explained by quoting the Bureau of Land Managernent definition

sheet:

Cultural Resource Ratinq System

The following criteria are established as guidelines. The Bureau recognizes that the

assignment of a particular rating is a professional judgment; however, the rationale of

these judgments will be explicitly documented as part of the evaluation process.

Assign an evaluationrating (Sl, 52, 53, 54) to each site accordingto the following

guidelines and record on the BLM Form 6400-3:

S1. 51 sites are those sites which are worthy of preservation in situ. In

general they are sites in relatively good condition with integrity (both internal

Chapter 5 11t2010



PacifiCorp Trail Mountain Mine

and external); and the unique or representative; and/orhave associations with

important events or personages; and/or have yielded, or have a clear potential

for yielding, highly significant scientific or educational information.

52. 52 sites are those sites which contain important scientific or educational

data but yet are not worthy of preservation in situ. They are not generallynet

@unique,fepreSentative,nordotheyhaveimportantassociations.
Many contemporary sites may be 52 sites because, they cannot be clearly and

immediately assessed as such, and they may become highly significant when

evaluated from a future historical perspective.

53. 53 sites are those sites whose main worth is their potential for

contributing data in regard to solving larger problems, such as reconstructior.

of paleo-environments and human use patterns. These kinds of sites

generally show little concentration of artifacts, few feafures, no important

associations, and little or no uniqueness or repr+sen*a+iveness

S4. 54 sites are those sites which have minimal information retrieval

p o s s ib i l iti e s 

" 

JTffi H J:,il:: * 

""t nuen e s s' r€pf€s€a++ri{'f€a€*s

5.3 HISTORIC RESOURCES

5.3.1 Historical Inventorv

No historical resources are known to exist within the mineplan areas. A study

performed by Archeological Environmental Research Corporation (AERC) in Julg 1979 showed no

historic sites in the canyon bottom (see Plate 5-1 and Appendices 7 &,2, for a copy of Plate 5-l and

Appendix 1 [including Figure 5- 1] refer to PacifiCorp Confidential and Private Information Volume:
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Trail Mountain tab).

s.3.2 History of Mining

Mining activities existed on or near the site of the Trail Mountain Mine since 1898 (Doelling,7972).

The first large scale operation on the site, the Johnson Mines, opened in 1909. A series of three

mines, the Johnson property operated from 1909 through 1948. The amount of coal produced during

that period and the extent of the workings is unknown.

In 1946 three additional operations started in Cottonwood Canyon. Two prospects operated for a

short time (1946-1952) (Doellin g, 1972). Activity at the Trail Mountain Mine started tn 1946 and

lasted until 1967 . The mine was then shut down for l0 years and reopened under the ownership for

Mr. John Bell of Orangeville, Utah. Mr. Bell operated the mine until 1979. The Fetterolf Group

then operated the mine until 1981, when it was purchased by Natomas Trail Mountain Coal

Company. The property was subsequently purchased by Diamond Shamrock, later by Arch Minerals

Co.p., by Beaver Creek Coal Company (1987), and finally by PacifiCorp (1992) who presently

operates the mine.

5.3.3 Effects of Mining on Historical Resources

There are no sites listed or eligible for listing in the National Register of Historic Places located

within the mineplan areas. Therefore, no effect will occur due to the mining.

5.4.r

5.4 ARCHEOLOGICAL RESOURCES

Archeological Inventory

Five archeological sites (279F.11 through 279815) and four isolated artifacts (279Elxl through

279Elx4) were identified by AERC in the lower section of Cottonwood Canyon (see Plate 5-1: Refer

to PacifiCorp Confidential and Private Information Volume: Trail Mountain tab). Two of the

archeolo g;cal sites, 279F/3 and279El5 have important data remains. Some vandalism had occurred
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at these sites. "The abundance of charcoal and the lack of ceramics, suggests possible datable

archaic habitation. Site depths of up to a meter of fill evidently contain important statigraphic data.

Both sites have register potential (CRRS: S-2) because of the scientific information potential".

(AERC, 1979.)

Stte 2l9El2,located north of 279E14 is something of an enigma. The site consists of a rectangular

stone foundation, but the lack of other surface materials, and apparent depth, make it difficult to

determine whether the site was historic or an unusual, perhaps an uncompleted prehistoric structure.

Because of the stone alignments, and its pinon-juniper bench location, the site is suspected as

prehistoric. It was judged not to have National Register potential and rated CRRS: S-4.

The two remaining sites 279Ell and2 were both CRRS: S-4 lithis scatters. No diagnostic tools were

found upon them or any of the other previously described sites (for a complete discussion related to

the cultural resources of Cottonwood Canyon refer to "A Preliminary Report on the Cultural

Resources and Test Excavations in Cottonwood Canyon, Emery County, Utah [UP&L-79-5A,8,

C]", 1979, report prepared for Utah Power & Light Company by Archeological Environmental

Research Corporation, Salt Lake City, Utah).

5.4.2 Effects of Mining on Archeological Resources

The Cottonwood Creek area seems to have been the scene of limited but significant prehistoric

activities. Two of the isolated artifact locations 279ElX1 and X2had every appearance of having

been sites long since eroded. These isolates compliment the two other lithic scatters and indicate

limited hunting activities along the drainage. The depth of charcoal in the rock shelters indicates that

their prehistoric occupation could involve a considerable chronological period.

The sites located near the roadside will be and have been subject to vandalism. Future improvements

to the road suggested by Emery County and the Forest Service may significantly impact the sites.
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If such improvements occur then an intensive study will need to be undertaken to determine

mitigation procedures. At the present time no significant impacts are expected.

5.5 PALEONTOLOGICAL RESOURCES

5.5.1 Paleontolo gic Inventory

geologic units. With the exception of dinosaur footprints found in the coal seams ofthe Blackhawk

Formation, no significant paleontologic specimens are known to be present (US Forest Service,

1978).

s.s.2 Effects of Mining on Paleontologic Resources

No significant effects to the paleontologic resources are expected by the mining activities. The

occuffence of dinosaur foot prints in the coal seams is not a unique occurrence.

5.6 PUBLIC PARI$

5.6.1 Inventory of Public Facilities

No public facilities are located within the permit area. A public road provides access to

the site and the upper canyon.

s.6.2 Effect of Mining on Public Facilities

No effect on public facilities is expected from the mining operation. Access on the public road will

not be affected,
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GEOLOGY INFORMATION

6.1 SCOPE

The purpose of this chapter is to explain the geologic setting and characteristics of the coal and rock

units in the Trail Mountain Mine permit area.

6.2 METHODOLOGY

General geology of the areahas been described by E. M. Spieker (USGS Bulletin 3 16, I 93 1) and H.

H. Doelling (Utah Geology & Mineral, Survey Monograph Series No. 3, 1972). Details of the

quality and mining characteristics of the Hiawatha seam are based on experience from the Trail

Mountain Mine.

6.3 REGIONAL GEOLOGY

The Trail Mountain Mine is located near the center of the Wasatch Plateau coal field (see Figrre 6-1

Location Map), 3 miles from the mouth of Cottonwood Canyon and 11 miles from Orangeville. The

coal field is oriented nearly north-south and is bounded to the east by an erosional escarpment; the

west boundary roughly parallels the drainage divide of the Wasatch Plateau. The plateau has a

vertical relief of up to 2,500 feet, rising from the Castle Valley below. In the vicinity of Trail

Mountain, the terrain can be characterized by niurow flat-topped mesas srilrounded by heavily

vegetated slopes which extend to precipitous cliffs leading to the valley below.

The Wasatch Plateau coal field was formed along the western shoreline of the Cretaceous Seaway.

Sediments deposited in the sea and coastal areas were derived mainly from western Utah. The

Cretaceous Seaway oscillated due to tectonic events forming marine and non-marine sequences

characteristic of fluvial, wave-dominated delta, and strand-plain deposits. Formations exposed in the
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Trail Mountain region range from Upper Cretaceous to Tertiary. Figure 6-2 (Stratigraphic

Conelation Diagram) and Plate 6-l (Geologic Cross Section) depicts the sequence of rock units

which occur in the Wasatch Plateau coal field.

Older Cretaceous formations including members of the Mancos Shale are exposed in Castle Valley

and extend to the escarpment at the eastern edge ofthe Wasatch Plateau. The steeper sections ofthe

escarpment belong to the Mesaverde Group formations and the uppermost units on the plateau are

the latest Cretaceous and early Tertiary rocks (Doelling 1972). The stratigraphy of the individual

formations will be discussed in the "Geology of the Permit Area - Stratigraphy."

6.4 REGIONAL STRUCTURE

Strata in the northern part of Trail Mountain are gently up-folded into the Flat Canyon anticline. Lr

the southern part of Trail Mountain the strata gently dip into the Straight Canyon syncline. Both

structures have a bearing of approximately north 500 east and plunge to the southeast. The dips of

the strata on Trail Mountain generally are 20 or 30 and rarely exceed 50 (Lines 1984).

The Joe's Valley fault breaks the continuity of the geologic units along the west edge of Trail

Mountain. Davis and Doelling (1971) estimate approximately 2,300 feet of vertical displacement

along the fault in this area. The Joes Valley fault is the eastern fault boundary of a graben structure,

approximately 2 miles in width, and extends at least 20 miles north of Trail Mountain and at least 40

miles to the south.

6.5 GEOLOGY OF TIIE PERJVITT MINE PLAI\ AREA

The following section will describe the stratigraphy and structure of the p€ffii+ area.

Plate 6-2 (Geologic Map - Trail Moutain Area) shows the geology of the mine plan and adjacent

areas.
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6.5.1 Stratigraphy of the P€rmi+ Mine Plan Area

The rock formations exposed in the Trail Mountain area range from Upper Cretaceous to Tertiary in

age. The formations, in ascending order, are the Masuk Shale member of the Mancos Shale,

Starpoint Sandstone, Blackhawk, Castlegate Sandstone, Price River, North Horn, and Flagstaff

Limestone. Figure 6-3 is a generahzed section of the rock units with range ofthickness and a general

lithologic description.

The Masuk Shale member of the Mancos Shale, which outcrops along Cottonwood Creek, is the

lowermost stratigraghic unit exposed in the pmi+ mine plan area. The Masuk Shale mernber ofthe

Mancos Shale is about 1300 feet thick and consists mostly of gray shale with occasional yellow-gay

sandstone interbeds. Westward thinning wedges of the Masuk Shale interfinger with the basal

tongues of the Starpoint Sandstone. It is generally void of water.

The Starpoint Sandstone, which is a prominent cliff former, consists of several eastward thinning

marine sandstone tongues of medial Campanian age (Clark , 1928). The three members are the basal

Panther Sandstone, the middle Storrs Sandstone, and the upper Spring Canyon Sandstone. These

sandstone units are generally separated from each other by westward projecting tongues of Mancos

Shale. The basal Panther Sandstone is approximately 100 feet thick and consists of massive, well

indurated, crossbedded delta front sandstones. The Storrs Sandstone is located about 120 feet above

the top of the Panther Member and consists of 50 feet of soft, friable sandstone. The Spring Canyon

is located about 80 feet above the top of the Storrs Member and consist of 100 feet of massive, fine

to medium gtain, crossbedded delta front sandstones. Even though the Starpoint formation exists

throughout the entire Trail Mountain property, the low permeability and lack of recharge limit its

usefulness as a water producing aquifer. Permeability and the limiting factors of recharge, i.e., very

little outcrop exposure and limited vertical groundwater migration, are caused by the mudstone

layers of the North Horn formation. Locally, the Starpoint Sandstone exhibits aquifer characteristics.

These are isolated occurrences where regional faults have created secondary permeability and have

been intersected by major canyons with perennial streams. An example is Little Bear spring located

in Huntington Canyon.
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The Blackhawk Formation overlies the Starpoint Sandstone and is 625-800 feet thick in the Trail

Mountain area. The Blackhawk consists of alternating sandstones, siltstones, shales and coal

deposited in a deltaic environment. Although coal is generally found throughout the Blackhawk

Formation, the economic seams are restricted to the lower 150 feet of the formation. The seam

mined at Trail Mountain is the Hiawatha seam, which occurs at the contact between the Blackhawk

Formation and the Starpoint Sandstone. The sandstones contained within the Blackhawk Formation

are fluvial and increase in number in the upper portions of the formation. Many of the tabular

sandstone channels form local perched water tables.

The Castlegate Sandstone immediately overlies the Blackhawk; it is 250-300 feet thick and consists

ofmostly coarse-grained often conglomeratic sandstones. The Castlegate normally forms a massive

cliff on the canyon walls. The formation is considered to be fairly permeable but, where it has been

intersected by drill holes, has never been found to be water-saturated. It is oftentimes dry or slightly

damp in some zones. It is void of significant water because it lacks adequate recharge.

The Price River Formation overlies the Castlegate and consist mainly ofmedium- to coarse-grained

sandstone with occasional interbeds of shale and carbonaceous shale. Individual beds are not as

massive as the Castlegate Formation and are more friable, thus eroding more easily and forming

step-like outcrops (Doellin g, 1972). It is generally void of water because it lacks adequate recharge.

The top of the plateau consist mostly of the North Horn Formation. The North Horn Formation

straddles the Cretaceous/Tertiaryboundary. According to Spieker (1931), the Wasatch Formation

(North Horn) contains a highly varied assemblage of rock t1pes. ln the central part ofthe plateau the

lower member of the North Horn consists predominantly of varicolored shale, in which the

combinations of various shades of red, purple, chocolate-brown, green and gray are characteristic of

the coloring of Wasatch rocks in the general region, but it contains many inegular beds of gray

brown and cream colored sandstone of various texture and thin beds of fresh water limestone. The

thickness ofthe North Horn Formation on Trail Mountain ranges from 750 to 800 feet and increases

to the west.
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Lenticular sandstone channels are oftentimes present in the upper and lower portions of the

formation. Water which percolates down fractures from the overlyrng Flagstaff Limestone works its

way into the sandstones, forming the perched water tables. The actual lateral extent, or correlation,

between the perched water tables has not been identified; and it is not practical to do so because the

tables are limited in extent and variable in stratigraphic location. Many springs have been identified

where the sandstone channels intersect the land surface.

The lower two-thirds (upper Cretaceous in age) of the formation is generally highly bentonitic

mudstone, which is impermeable. It is likely that this material is acting as an aquiclude, preventing

adequate recharge from reaching the Price River Formation or Castlegate Sandstone below. The

mudstones present swell when they come in contact with water; therefore, vertical migration ofwater

along fractures through this material is limited because the fractures are sealed bythe swelling clays.

The depths of the aquifers in the North Horn Formation are variable due to the rugged topography.

The locahzedperched water tables may either intersect the surface of the ground or be covered by as

much as 1,000 feet of overburden. They are located at least 1,400 feet above the coal seam to be

mined. Communication of water between the perched aquifers in the North Horn Formation and the

water flowing into the mine is limited in quantity and occurs very slowly. The monitoring of the

numerous springs located on Trail Mountain gives PacifiCorp the ability to assess any effects that

mining might have on the North Horn Formation perched aquifers.

The Flaestaff Limestone forms the uppermost peaks and caps on the Wasatch Plateau. It is a light-

medium #ay, fine-grained, occasionally fossiliferous limestone. This formation displays a strong

joint pattern which permits good groundwater movernent both vertically and horizontally through the

formation.

6.5.2 Structure - Perndt Mine Plan Area

There are no identified faults or major folds within the pem*i+ area. As mentioned earlier,

both the Joe's Valley fault and the Straight Canyon Syncline lie west of the p€ffii+ area

(See Plate 6-3 Structual Contour Map - Hiawatha Seam). Data gathered by PacifiCorp indicate that
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the strike-slip component of the Roans Canyon Fault encountered in the East Mountain property may

extend into the Trail Mountain area west of the p€ffir+ area.. On East Mountain both the

Straight Canyon Syncline and the Roans Canyon Fault have a bearing of north 50o east. The

Hiawathia seam in the peffit+ area appears to be free from faulting and has a general dip

of approximately 3o to the west-southwest. Depth of cover over the Hiawathaseam ranges from zeto

at the outcrop to approximately 2000 feet in the west-central portion of Section 36, T 11 S, R 6 E.

(See Plate 6-4 Overburden Isopach Map - Hiwawtha).

6.6 GEOLOGY OF THE COAL BED AI{D ADJACENT STRATIGRAPHIC

UNITS

6.6.1 Exploration and Drilling

There areatotal of2l drillholesonandadjacenttothep€ffir+ area. Allholelocations

are shown on the Geology Map, Plate 6-2. Due to the competitive nature of the coal lease sales and

the fact that unleased federal coal exist adjacent to the current lease, drill hole logs, coal thicknesses

and quality information are considered proprietary at this time. Only general information will be

submitted with this application.

6.6.2 Stratigraphy- Mine Horizon

The Hiawatha seam generally lies directly on the top of the Star Point Sandstone, although 1 to 15

feet of intervening shale is present in some locations. The coal seam has a mineable thickness of 6.5

to 13,5 feet in the Trail Mountain permi+ area. The immediate roof varies in lithology in

the mine area and consists of 1 to 5 feet of alternating mudstone, thin coals, and fine-grained

sandstone. Above this variable zone is a thick-bedded fluvial sandstone which forms a competent

roof (see Figure 6-4Detailed Column of lnterest). The nature of the coal seam outcrop is concealed

by slump and/or natural bum along much of the west side of Cottonwood Canyon.

6.6.3 Structure - Perndt Mine Plan Area

The Hiawatha seam in the p€ffir+ area appears to be free from faulting and major folds

(see Plate 6-3 Structural Contour ofthe Hiawath
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is approximately 30 west-southwest and is part ofthe east limb ofthe Straight Canyon Syncline. The

Joe's Valley Fault lies approximately 2 miles west of the lease boundary as does the Joe's Valley

Reservior. The fault and resulting syncline influences the dip of the coal seam, ultimately placing

the mining elevation below the level of the Joe's Valley Reservior. It is recognized that this

circumstance will likely increase ground water flows into the mine. Further discussion of potential

hydrologic impacts can found in Section7.l.5 of this application.

Coal Reserves

6.6,4.1. Reserve Calculations

Mine measurements, outcrop msasurements and thicknesses peneffated in drill holes

were used to construct a mineable coal isopach map of the Hiawatha seam. (See

Plate 6-5 Isopach Map - Hiawatha Seam).

No reserves were calculated within 100 feet of property lines. Minimum coal

thickness used is 5 feet for in-place and 6 feet for recoverable reserves. Various

recovely factors were used reflecting mining conditions and mine development areas.

Coal densityof 80 lbs/ft3 was used. Reserve estimates are shown onTable 6-1.

TABLE 6-I: RESERVES

TRAIL MOI.MITAIN RESERVES

LEASE AREA IN.PLACE TONS RECOVERABLE TONS

FEDERAL LEASE U-49332 4,361,937 973,002

FEDERAL LEASE U-082996 276,954 93,618

FEDERAL LEASE U-643'15 45,404,832 19,628,',128

TOTAL 50,043,623 20.695.348
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6.6.4.2 Coal Quality

The Hiawatha seam is the only mineable seam within the pemi+ area.

The seam has had the following quality characteristics:

TABLE 6-2: QUALITY

COAL QUALITY CHARACTERISTICS

PARAMETER PROXIMATE ANALYSIS (As Rec'd)

o/o Moisture 75%

%Ash 9,3%

% Sulfur 0.s7%

BTU 12,063

Volitile Matter 38.90

Fixed Carbon 43.85

6.6.5 Pyrite Content and Alkalinitv

Core Laboratories, lnc. performed an analysis on a sample of the floor and roofmaterial in the csnter

of the peffir+ mine atea at Section I West and 40th cross-cut. The results indicate very low

pyritic sulfur and high neutralization potential of high CrCO: equivalent; therefore, mine acid

drainage is not a potential problem. (See Table 6-3, end of text.)

Two additional sets of samples have been taken from the northwest and southwest areas of Lease

UTU-64375 (Main North and 2nd Left). Analyses of the roof and floor material from these areas

were run in accordance with the Division Guidelines. Results of these analyses are in Appendix6-2.

Samples will be taken of the roof and floor material and analyzed for toxic and acid forming

potential. These samples will be collected on an annual basis in areas mined within the past year and

will be analyzed in accordance with DOGM Guidelines.
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6.6.6 Pyritic Content of Coal Seam

The following table lists the sulfur forms of the Hiawathia Seam based on samples collected in

March 1983.

TABLE 6-4: PYRITE CONTENT

6.6.7 Intercepted Groundwater

Within the current mine workings of Trail Mountain Mine there were only two long-term water

producing areas. These areas are designated as UG-2 and UG-3 on Plate 7-3. Former monitoring

point UG- l is in an area that was sealed, and monitoring was discontinued in early 1988. Monitoring

point UG-z has been sampled since 1988; however, the flow decreased to less than 0.1 gallons per

minute. This station maybe discontinued if the flow continues at this level.

Two tlpes of ground water occurrences have been recognized within the current mine workings.

(See Figure 6-5 Ground Water Occurrences).

1. Fractures and joints (lineaments).
2. Roofbolt and in-mine drillholes.

During the mining process ground water encountered from fractures, joints and in-mine drillholes

has been veryminimal and dries up in the span of a few days, which indicates the presence of small

pockets of perched water and not an underground aquifer. (Greg Lines, USGS.) Whenever

sufficient quantities of ground water are encountered in new mining activities, (flows exceeding 3

PYRITE CONTENT . IIIAWATHIA SEAM

SULFUR FORMS % WEIGHT

As Received Dry Basis

Pwite Sulfur 0.10 0.1I

Sulfate Sulfur 0.00 0.00

Organic Sulfur 0.41 0.43

Total Sulfiu 0.51 0.54
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GPM for a least 30 days) PacifiCorp will collect and analyzethe samples and incorporate locations

and sample analysis into the monitoring progrfim. Groundwater monitoring for the pem#

areas will also consist of collecting water quality and quantity data from points of

significant inflow to the underground workings. An inventory of the active portion of the mine will

be conducted on a quarterly basis to identifo the location and geologrc occurrence of mine inflows

that exceed three gallons per minute. ln consultation with DOGM, certain of these inflows (if they

occur) will be selected for continued monitoring. Samples from all monitonng stations will be

collected and analped according to DOGM Guidelines. Groundwater monitoring data collected

during the calendar year will be summarized and submitted to DOGM on an annual basis. Included

in the annual report will be an analysis of the mine working water balance, accounting for mine

inflows, outflows, consumptive uses, and sump storage.

6.7 GEOLOGIC EFFECTS OF MINING

A complete description of the geologic effects of mining is found in Chapter 11, Geotechnical.
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Utah Geological and Mineralogical Suruey Morngraph Seflbs No. 3. 1972

Figure 6-3

Stratigraphy of East Mountain
(Doelling,1g72l

System Series Stratigraphic Unit Thickness
(feetl Description

t
F
E
ulF

Eocene Green River Formation Chiefly greenish lacustrine shale and siltstone.

o.
f
eo
-cO
N
m
$
3

Colton Formation
300 -1,500 Varicolored Shale with Sandstone and

limestone lenses, thickness to the north.
Paleocene

Flagstaff
Limestone

200 - 1,500
Dark yellow-gray to cream limestone, evenly
bedded with minor amounts of sandstone,
shale, and volcanic ash, ledqe former.

North Horn
Formation
(Lower Wasatch)

500 - 2,500
Varigated shales with subondinate sandstone,
conglomerate and freshwater limestone,
thickens to north, slope former.

.n3o
UJ(J

F
UT
Eo

?
Maestrichthian

o-
=g
o
o
E
o
fitoo

=

Price River
Formation 600 - 1,000

Gray to white gritty sanstone interbedded with
subordinate shale and conglomerate, ledge and
slone former.

Campanian

Castlegate
Sandstone

150 - 500
White to gray, coarse-grained often
cong lomeratic sanstone, cliff former, weathers
to shades of brown.

Blackhawk
Formation
MAJOR COAL
sEA'LtS

700 - 1,000

Yellow to gray, fine- to medium-grained
sandstone, interbedded with subordinate gray
and carbonaceous shale, severalthick coa/
seams.

Star Point
Sandstone 90 - 1,000

Yellow-gray masive cliff-formi ng sandstone,
often in severaltongues separated by Masuk
Shale, thickens westward.

Santonian

o
$
.Ea
oo(J
E
N

=

Masuk Shale

300 - 1,300
Yellow to blue-gray sandy shale, slope former,
thick in north and central platear area, thins
southward.

Emery
Sandstone
coAr (?) 50 - 800

Yellow-gray friable sandstone tongue or
tongues, cliff former, may contain coal (?) in
south part of platear if mapping is conect,
thickens to west and south. Coal may be
present in subsuface to west.

Coniacian Blue Gate
Member

1,500 - 2,400

Pale blue-gray, nodular and irregularly bedded
marine mudstone and siltstone with several
arenaceous beds, weathers into low rolling hill
and badlands, thickens northerly.

Turonian

Fenon
Sandstone
Member
II|,AJOR COAL
sEAlts

50 - 950

Alternating yellow-gray sandstone, sandy shale
and gray shale with important coal beds of
Emery coal field, resistant cliff former, thickens
to south.

Cenomanian Tununk Shale
Member

400 - 650
Blue-gray to black sandy marine slope forming
mudstone.

Dakota Sandstone
MINOR COAL 0-60

Variable assemblages of yellow-gray
sandstone, conglomerate shale and coa/. Beds
lenticular and discontinuous.

Albian

Generalized section of rock formations, Wasatch Plateau coal field.
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HYDROLOGY

7.I GROUNDWATER HR)ROLOGY

7.1.1 Scope

The scope of the groundwater section of this report is to describe the existing groundwater

hydrologic conditions of the area and adjacent areas

and to describe the methods that have been and will be used to predict and monitor the impacts from

mining (see Figure 7-l for location of the Trail Mountain Permit Area). Sections within the

groundwater section of this report will cover the following major topics: methodology, existing

groundwater resources, groundwater hydrologic balance, mitigation and control plans, and

groundwater monitoring plans.

7.1.2 Methodology

Lrformation used in preparing the groundwater hydrologic section of this report has been gathered by

fie1d investigations conducted on the ground and in the mine. Water quality samples have been

collected and analyzed. Pertinent literature has been examined. In addition, experience ofpersonnel

working in the mine has been utilized to obtain estimates of the quantity of water encountered in the

mine.

A seep and spring surveywas conducted on October 29,1985 in the vicinity of lease UTU-64375

(previously referred to as Tract 2). Data collected from this survey are supplemental to data

collected in June 1981 as part of the investigation conducted for leases U-49332, U-082996, ML-

22603 (previously referred to as Tract l) for the PAP.

All water quality samples have been and will continue to be analyzed by u certified laboratory.

Water rights were determined by examining current records of the Utah Division of Water Rights.
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7.1.3 Existing Groundwater Resources

This section of the report deals with the groundwater resources ofthe adjacent areaas well

as the region as a whole.

area).

7.r.3.1 Regional Groundwater Hydrology

Geology, an important factor in the groundwater hydrology, is discussed briefly in

this section to provide a basis for better understanding ofthe groundwater hydrologic

regime.

Geolos-v - The Trail Mountain Mine plan areais located in the central portion of the

Wasatch Plateau coal field (Doellin g, L972). The dip of the strata is generally toward

the southwest, ranging from approximately five to eleven percent (three to six

degrees) over the mineplan area.

The geologic formations exposed on or contiguous to the

PHI and adjacent areas arc Cretaceous members of the Mesaverde group, overlain by

the North Horn and Flagstaff Limestone formations, which are Tertiary Formations

(see Plate 6-2).

Star Point Sandstone - The Star Point Sandstone, the basal formation of the

Mesaverde group (Doelling, 1972), is a light colored, massive, medium to fine-

grained sandstone (Spieker, 1931). The Star Point ranges in thickness from 250to
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450 feet (Doelling, 1972, and Spieker, 193 1). The sandstone is relatively

impermeable with groundwater movement occurring mainly in fractures.

Blackhawk Formation - Overlying the Star Point is the Blackhawk Formation which

is the middle and coal-bearing division of the Mesaverde group. The Blackhawk

consists of alternating sandstone, shale and coal beds and is approximately 700 to

800 feet thick with the valuable coal seams located within the lower 400 feet

(Doelling, 1972).

The sandstone beds are fine to medium-grained (Spieker, 193 1) and yellow-gray to

tan in color (Doellin g, 1972). The sands of the Blackhawk are cemented by calcium

carbonate or silica with the exception of a few localized areas in which the cement

consists almost entirely of clay. kon is also present in the cernent of all but the pure

white sandstones (Spieker, 1931). The generally discontinuous nature of the

Blackirawk and apparent low specific yield (Cordova,7964) indicates that the water

yielding capabilities of the Blackhawk are only of local importance.

Spieker (1931) identifies three general tlpes of shale in the Blackhawk Formation:

ordinary clay shale, carbonaceous shale, and smoke-gray shale (all continental in

origrn). The ordinary clay shale is gray to green, granular and normally soft at the

outcrop; the carbonaceous shale is brown to black, massive and laminated; and the

smoke-gray shale is tough and leathery and in its unweathered state is hard and

homogeneous(Spieker, 1931). Thepresenceofshaleactsasasignificantbarrierto

the vertical movement of water within the Blackhawk Formation.

Castleeate Sandstone - The Castlegate Sandstone, generally considered a member of

the Price River Formation (Spieker, 1931), consists of massive, medium to coarse-

grained sandstone beds, containing conglomerate with a matrix of grit (Doelling,

L972) in places. The Castlegate overlies the Blackhawk Formation, and its beds are
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occasionally broken by sandy, hard, gray shale and at times by thin lenses of coal

(Doelling, 1972).

Price River Formation - The lithologic characteristics of both the Price River

Formation and the underlytng Castlegate Sandstone are similar. The Castlegate

member is separated from the Price River due to its cliff-forming characteristics

(Spieker,7931). Like the Castlegate, the Price River Formation consists ofmedium-

to coarse-grained sandstone beds with occasional lenses of shale. Although the unit

has a high porosity, its apparent low permeability (Cordova,7964) reduces its water-

yielding capabilities except through fr actures .

North Horn Formation - The youngest geologic formation within the

areag is the North Horn Formation. The North Horn is the lowermost

member of the Wasatch Group, consisting of vanegaled shales, irregular beds of

#ay,brown or cream-colored sandstone of various texfure and thin beds of steel g:ay

and cream-colored limestone (Spieker,1931). Like the Blackhawk Formation, the

shales in the Castlegate, Price River, and North Hom formations act as significant

barriers to the vertical movement of water within the formations; therefore, a

significant portion of the water whish reaches these underlying formations percolates

downward until encounte.ittg a shale layer,which then causes horizontal movement

to the surface or another "drain," i.o., sandstone finger within the formation.

Flagstaff Limestone - Although not located within the minealan area,

erosional remnants of the Flagstaff Limestone are located on summits and ridges

aafaeen++e neishboring the Trail Mountain Mine (Davis and Doelling, 1977). The

unit forms a white cliff, consisting of white, light gray and thin-bedded lacustrine

limestone with some thin beds of gray shale and white volcanic ash. On top of Trail

Mountain in the NW Il4 of Section 22, TI7S, R6E the thickness of the Flagstaff

Limestone was measured at 105 feet (Davis and Doelling, 1977).
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Faults - No major faults have been found to extend into the n*inealan

areag. The Joe's Valley fault zoner trending north to south, is located

approximately three miles to the west of the ml#eplan PHI area; therefore, no major

faults are anticipated to be encountered in the Trail Mountain Mine.

Groundwater - The principal factor controlling the occulrence and availability of

groundwater in any arcais geology. As noted by Price and Waddell (1g73),nearly all

of the region surrounding the mrne#a+ PHI area is underlain by rocks of continental

and marine origin, consisting predominantly of interbedded sandstones and shales.

Although some of the sandstones in the region serve as the principal water-bearing

strata, their ability to yield water for extended penods of time is largely controlled by

the existence of the relatively impermeable interbedded shale layers, which prevent

the downward movement of a significant amount of water.

According to the US Geological Survey (1979), groundwater in the region exists

under water table, artesian, and perched conditions. Water table conditions exist

primarily in shallow alluvial deposits along larger perennial streams and in relatively

flat lying sedimentary rocks. Artesian conditions exist at greater depths where a

confining layer overlies a more permeable member; however, pressures are generally

not sufficient to produce flowing wells. Perched or impeded conditions exist where

the confining layer lies beneath the water-bearing stratum.

As noted by Lines (1985), the Blackhawk Formation and the Star Point Sandstone are

considered together in the region as an aquifer. These formations are tlpically

saturated where they exist sufficiently far from the edges of canyons; however, the

Blackhawk Formation tends to be drained near the canyons, as is the case in the

existing Trail Mountain Mine workings.
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Strata that overly the Blackhawk Formation are not completely saturated but do

contain perched aquifers (Lines, 1985), which provide water locally to springs and

baseflow to some streams.

lnvestigations in the vicinity of the Trail Mountain Mine by Danielson et al (1981)

indicated that most, if not all, groundwater in the region is derived from snowmelt.

Recharge tends to be limited in areas underlain by younger rocks due to slope

steepness and relative imperviousness, both of which promote runoff rather than

infi ltration of snowmelt.

The predominant chemical constituents in most springs in the region are calcium,

magnesium, and bicarbonate (Lines, 1985). Dissolved solids concentrations

generally range from about 250 to 7 50 milligrams per liter. Regionally, the

concentrations of major dissolved constituents in water from individual geologic

units are highly variable, due to lithologic complexity in the area.

Spring inventories of the areag were conducted in 1981

areas, shown in Plate 7-1, exist under perched conditions because of the

existence of relatively impermeable interbedded shales within the North Horn, Price

River, Castlegate and Blackhawk Formations. Springs issue from a sandstone layer

underlain by shale adjacent to and downslope from a local recharge basin where more

than average snow can accumulate. Recharge zones for these local springs are nearby

flats along ridges. Springs generally do not occur along nzurow ridges with steep side

slopes where little opporfunity for groundwater recharge exists.

Another interesting groundwater characteristic deals with the origin of springs with

regard to geologrc formations. The springs sampled on Trail Mountain were

associated with the North Horn Formation. As mentioned previously, the North Horn
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Formation consists of variegated shale, sandstone, and thin-bedded limestone. The

shale layers act as impeding members to deep percolation, diverting a significant

portion of water which percolates through the soil mantle and forcing it to move

somewhat horizontally to be discharged at the surface as spring water. Most of the

springs are located at higher elevations. The North Horn Formation lacks distinct

and persistent lithologic units (Spieker, 1931); therefore, the sandstone of water-

bearing lenses of the formation is somewhat discontinuous. This fact, coupled with

the fact that rechatge zones for the springs are in the nearby flats along the ridges,

implies that springs are local in extent as opposed to a larger more regional system.

7.r.3.2 and Adjacent Area

Aquifers

Seeps and Springs - As indicated previously, springs and seeps within

te nei*bedne the mineplan areag have been inventoried. The

ffits€flan area was walked over and spnngs and seeps identified. Water quality

samples were collected from the springs associated with the minealan

arear and analyzed.

Springs on Trail Mountain generally issue from sandstone overlying a shale layer.

Lines (1985) found that the laboratory hydraulic conductivity of the sandstone and

shale units within the Blackhawk Formation varies by four to six orders of

magnitude. The relative magnitude ofthe hydraulic condustivity of local sandstones

compared with siltstones and shales indicates that the finer grained sediments of the

formations serve as barriers to the downward movement of water.

Recharge into local formations, either through snowmelt, rainfall, or subsurface

seepage from an adjacent formation, percolates downward within the sandstone beds;

however, upon reaching a less-permeable siltstone or shale layer, the water is forced

to flow downdip to the surface, issuing at the interface between the two units. Four
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wells have

Sandstone.

well:

been drilled to monitor groundwater conditions in the Star Point

The following table lists the well completion data and the status of each

WELL ID. DRILL
DEPTH

(ft)

STRATA
MONITORED

POTENTIMETRIC
ELEYATION

(f0

MONITORING
STATUS

TM-I 650
Star Point Sandstone

(See Notes Below)
7259

Abandoned
Relocated to TM-lB
(See Notes Below)

TM-18 480
Star Point Sandstone
(See Notes Below)

7272
Monthly

See Monitoring Plan

TM-2 60
Spring Canyon Member

Star Point Sandstone
7 l5l

Abandoned
In-Mine Well
Area Sealed

TM-3 s60
Spring Canyon

Member
Star Point Sandstone

6900
Monthly

See Monitorine Plan

Well TM- I : Well TM- 1 was drilled outside the mine within the permit area boundarv

near the main manway portal. The hole was drilled to a total depth of 650 feet,

beginning at a point 5.0 feet below the top of the Star Point Sandstone. At this

location the Star Point was encountered to a depth of 350 feet, with a transition from

the Star Point to the Mancos Shale existing from a depth of 350 feet to 500 feet.

Below the 500-foot depth, the Mancos shale is present. The elevation of the ground

surface at TM- 1 rs 7216.0 feet. On September lJ , 1993 the static water level in TM-

1 was at a depth of 11 .4 feet below the surface; hence, the elevation of the

potentiometric surface at TM-l is 7258.6 feet. During routine monitoring on

Decemb er 20,1993 the bailer utilized to retrieve the quality samples became lodged

in the casing at a depth of approximately forty feet. Several unsuccessful attempts

were made to retrieve the bailer. Well TM-1 rvill be has been permanently

abandoned using Division of Water Rights specifications. Monitoring potential

impacts to the Star Point Sandstone at the mine facility was transferred to Well TM-

1B on June 22, 1994.
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Well TM-lB: Beaver Creek Coal developed a surface well

located near the bathhouse (designated as well TM-IB on the enclosed

Surface Facilities map 3- 1) with the intended purpose of supplyng water to the water

treatment plant (see Volume 2 Appendix 7-7). During well development it was

determined that the well production was insufficient to supply the water treatment

plant (production was less than five gallons per minute) and the well was temporarily

abandoned. Well TM-IB was drilled in October 1987 to a depth of 480 feet, which

fully penetrated the Star Point Sandstone formation. Development included setting

480 feet of 6 inch steel casing, perforating the casing from 380-460, and setting a

Grundfos 5-10 GPM pump at 420 feet with a I inch galvantzed discharge line.

Monitoring of well TM-1B was initiated in June L994 with depth on a monthlybasis

and quality collected quarterly.

Well TM-2: Well TM-2 was an in-mine well drilled at crosscut 54 in the south

mains. The hole was drilled to a total depth of 60 feet, beginning at the top of the

Star Point. Only the Spring Canyon Member of the Star Point Sandstone was

penetrated in this hole. The elevation of the mine floor and the top of the Star Point

SandstoneatTM-2rsJl67.0feet. OnOctober24,lgS5thestaticwaterlevelinTM-

2 was at a depth of 16.5 feet below the mine floor. Hence, the elevation of the

potentiometric surface at this location is 7150.5 feet.

Well TM-3: PacifiCorp drilled and developed well TM-3 on September 28,1993 to

satisfu a special condition request from the mid-term permit review. Results of an

aquifer test conducted April 28,1994 canbe found in Appendix 7. Well TM-3 was

drilled in Straight Canyon, approximately 1 I miles northwest of Orangeville, Utah

(SW 1/4 NW 1/4 of S ection 3 , Plat e 7 -2). Well TM-3 was drilled to a total depth of

560 feet. At this location, the Star Point was encountered to a depth of 455 feet, with

a transition from the Star Point - Spring Canyon Member to the Mancos Shale

existing from a depth of 555 feet to 560 feet. The elevation of the ground surface at
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TM-3 is 6750 feet. Water in the Star Point Sandstone is under artesian pressure, with

the static pressure on June 22, 1994 of 65 psi. Hence, the elevation of the

potentiometric surface at TM-3 is 6900.2 feet.

Results of complete chemical analyses from Well TM-18 are presented with other

water monitoring data in the Annual Reports. Plate 7- 1 also shows the elevation of

the potentiometric surface in the greater Trail Mountain Mine area. This data is taken

from Lines (1985) and modified using data from Wells TM-1, TM-lB, TM-2 and

TM-3. As noted, the potentiometric surface surmised by Lines should be shifted to

the south in the vicinity of Coffonwood Creek. Plate 7-l indicates that the flow of

groundwater in the Star Point Sandstone in the vicinity of the Trail Mountain Mine

is to the south-southwest toward Straight Canyon. Springs in the vicinity ofthe Trail

Mountain Mine are used by cattle, deer, elk and other wildlife. Five of the springs

(T-4, T-6, T-8, T-9, T-11, T-15) have been developed with watering troughs or

ponds.

Data presented by Lines (1985) indicate that the total dissolved solids concentrations

ofwater from springs in the North Horn Formation tend to increase in the direction of

groundwater flow , i.e., in the south-southwest direction according to Lines, (1985).

A review of TDS data collected from springs monitored by PacifiCorp substantiates

this observation (review Annual Hydrologic Monitoring Reports, Springs T-8, T-15

and T-6). The pattern of increasing TDS in a southerly direction could possiblybe

due to increased leaching of the bedrock in the down gradient direction or contact

with altered strata associated with natural burning along the southern outcrop.

Insufficient springs were available to determine if such a trend exists within other

formations in the vicinity of the mine; however, Lines (lg8s-Appendix 7-B) found

that the pattern did not exist in the Blackhawk-Star Point aquifer.
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The pH of water issuing from springs in the survey area showed no trends. Values

varied from 7 .3 to 8.5, generally falling in the range of 7 .3 to 7 .6; hence, spring water

in the study atea is slightly alkaline.

Groundwater Qualitv - Water quality samples have been collected from seepage

within the Trail Mountain Mine to determine the groundwater hydrologic conditions

within the Blackhawk Formation in which the coal-bearin5zone is located. Water

quality samples have also been collected from springs to provide an index of

groundwater hydrologic conditions within other overlying formations of the mine

plan atea.

All samples were collected and preserved as previously outlined. The results of the

chemical analyses for samples taken from within the mine are presented in Table 7- I .

Wells and Users - As indicated previously, no wells are known to exist within or

adtfl€€n++ neighboring the minealan areag except for the wells

drilled to monitor potential impacts to the Star Point Sandstone aquifer. Principal

groundwater use in the general area is restricted to use of wildlife and for

stockwatering from springs or seeps. Groundwater produced within the mine is used

for dust suppression and equipment operation within the mine or discharged under an

approved UPDES permit (see Appendix 7).

7.1.4 Groundwater Development and Mine Dewatering

This section of the report discusses the groundwater supply and usage in the PHI and

adjacent areas as well as the dewatering taking place in the Trail Mountain Mine.

7.1.4.1 Water Supply

Water required for underground mining operations is supplied from two sources:
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1. Underground water from the mine is collected in a sump and

recirculated for mining purposes; and

2. Supplemental mine water needs can also be supplied by pumping
water from Cottonwood Creek.

Culinary water is supplied from underground sources pumped to a water treatment

plant located near the main portal.

Water Riehts - A search of water rights from the Utah Division of Water Rights

within and adjaeent{e neighboring the ffirseplan PHI and adjacent areag showed no

claimed groundwater rights within two miles of the permit area.

7.1.4.2 Mine Dewatering

Generally water encountered within the mine has been in the form of roof leakers

through bolt holes and tension cracks positioned parallel to the working face of the

mine. As mining progresses downdip, leakers further than 500 feet updip of the

working face generally dry up. Only a limited amount of water is made within the

mine. Water produced within the mine is used for dust suppression and fire

protection within the mine and for the operation of in-mine machinery. Occasionally

mine water production will exceed usage because of inactivity ofthe mine operation,

shorl-lived surges of inflow, etc. As a result, a system has been constructed to allow

for discharge of the mine water from the sump to Cottonwood Creek, with an option

of routing the discharge through the sediment pond ifnecessary. This discharge point

is approved under an UPDES Discharge Permit and is fitted with a flow meter for

accurate quantity measurement. lntercepted groundwater will be monitored,

quantified and reported annually in the Hydrologic Monitoring Report.

7.1.5 Effects of Mining on the Groundwater Hydrologic Balance

As has been noted, the occurrence and quality water in any region is highly controlled by geology. A

structural feature known as the Straight Canyon Syncline may influence the groundwater hydrology
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in the northwestern corner of the p€ffii+ area. The axis of the syncline, plunging NE-SW at

approximately 3.5o, passes just to the northwest of the p€ffir+ lease boundary and is visible on

outcrop at the Joe's Valley dam. The syncline is a prominent feafure and could provide a conduit

from groundwater migration from NE-SW. The only data for this area has been obtained from

exploration holes which have been drilled near the syncline axis. No unusual or persistent sources of

groundwater at the coal seam horizon were noted in holes TMX-2, TMX-6, and TMX-7 (see

Appendix 7). As with any syncline structure, increased amounts of intercepted groundwater could be

expected as mining approaches the syncline axis. Rather than rapid inundation which can occur

along fault zones, a gradual increase in the amount groundwater entering the mine should be

anticipated as mining proceeds downdip below the potentiometric surface toward the syncline axis.

Since excess water in the mine is stored in sumps, settled and pumped out into Cottonwood Canyon

Creek, the net loss to the general hydrologic regime would be minor or zeto. The entire Trail

Mountain pemi+ PHI area is within the Cottonwood drainage system. lnterbasin transfer will not

occur from the interception and discharging of groundwater.

Springs - As noted previously, springs within and surrounding the mineplan areas

were inventoried in June, 1981 and October 1985. Experience gained from the data collected at

nearby mines and from the general areahas provided vital information regarding the possible effect

of mining on springs.

Plate 7-1 shows the location of all water sources found during the hydrologic inventory of the ffiia€

el€sPHI and adjacent areag. As shown, only alimitednumber of springs/seeps were found onthe

east face of Trail Mountain. The springs located, were mainly confined to the west slopes of the

mountain.

Based on the data collected by PacifiCorp and the Bureau of Mines on the adjacent East Mountain

property, mining induced impacts have not been identified. As discussed in Chapter 1 l, subsidence

is expected to have no impact on bedrock-aquifer springs in the vicinity of the Trail Mountain Mine.
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Four run-off fed ponds were also identified during the October 29, I 985 survey. Their locations are

shown on Plate 7-1. These ponds, numbered 35-1P,26-LP,26-2P and 26-3P, were sampled for

water quality during the 1981 survey and occur within the area of potential subsidence. The

subsidence effects on the ponds may result in changes in retention capacity if subsidence fractures

intercept them; however, water quality is not likely to be adversely affected.

lnflows to the mine are projected to be insufficient to require other than occasional dewatering;

hence, impacts due to dewatering are projected to be minimal. The water supply for use at the mine

(culinary and domestic) is obtained from in-mine sources. Lines (1985) states that mining is not

expected to adversely impact water quality in the vicinity of the Trail Mountain Mine.

7.1.6 Mitigation and Control Plans

As was previously discussed, no significant impacts to the groundwater system are expected from the

mining operation. The groundwater monitoring plan (discussed in the following section) will

provide a means to follow the possible effect of the mining activities on the groundwater system.

Any roads, fences, stock ponds, earth dams, or water troughs which are materially damaged by

subsidence will be relocated (if possible). or repaired and regraded to restore them to their pre-

subsidence usefulness. Should significant subsidence impacts occur, the applicant will restore to the

extent technologically and economically feasible those surface lands that were reduced in reasonably

foreseeable use as a result of such subsidence to a condition capable of supporting reasonable

foreseeable uses that such lands were capable of supporting before subsidence.

7.t.6.1 Alternative Water Supply

In order to restore any land affected by Applicant's mining operations to a condition

capable of supporting the current and postmining land uses stated herein, the

Applicant will replace water determined to have been lost or adversely affected as a

result of Applicant's mining operations if such loss or adverse impact occurs prior to

final bond release, The water will be replaced from an alternative source in sufficient

quantity and quality to maintain the current and postmining land uses as stated herein.
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During the course of regular monitoring activities required by the permit, or as the

Applicant otherwise acquires knowledge, the Applicant will advise the Division of

the loss or adverse occurrence discussed above, within ten working days of having

determined that it has occurred. Within ten days after the Division notifies Applicant

in writing that it has determined that the water loss is the result of the Applicant's

mining operation, the Applicant will meet with the Division to determine if a plan for

replacement is necessary and, if so, establish a schedule for submittal of a plan to

replace the affected water. Upon acceptance of the plan by the Division, the plan

shall be implemented. Applicant reserves the right to appeal the Division's water loss

determinations as well as the proposed plan and schedule for water replacement as

provided by Utah Code Ann. 40-10-22(3)(a).

7.1.7 Groundwater Monitoring Plan

during the spring of 1981 and the fall of 1985. Water quality and quantity data were collected at

springs throughout the ffirs+plan and adjacent areag. After the quantity and quality data was

assembled, representative springs were selected for the groundwater monitoring program. These

springs are shown in PlateT-2.

Groundwater monitoring for the pffii+ area will also consist of collecting water quality and

quantity from points of significant inflow to the underground workings. An inventory of the active

portion of the mine will be conducted on a quarterly basis to identift the location and geologic

occuffenceofmineinflowsthatexceedthreega1lonsperminute.

. Samples from all

monitoring stations will be collected and analyzed according to Appendix 7-1. Groundwater

monitoring data collected during a calendar year will be summarized and submitted to DOGM in the

Annual Report. Monitoring parameters will be in accordance with DOGM Guidelines for
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Groundwater Monitoring. Monitoring schedule and reporting will be in accordance with Appendix 7-

1.

7,1.7.1 Baseline Monitoring

Baseline monitoring will be conducted on new sites for a two year period, after which

monitoring will revert to the operational parameters list in the Division's guidelines.

In addition, all sites, both groundwater and surface water, will be sampled and

anallzed for baseline parameters every fifth year (see Appendix 7 for groundwater

and surface water locations and frequencies).

7.1.7.2 Operational Monitoring

When two years of baseline data have been collected, the monitoring frequency will

be adjusted according to DOGM's guidelines and as shown in Appendix 7 -l for

Operational Phase Monitoring.

Mine water and sediment pond discharge will be monitored in accordance with the

approved UPDES permit.

7.L,7.3 Post-Mining Monitoring

Post-mining monitoring of groundwater will continue on representative springs,

which will be determined with the aid and approval of the UDOGM. Quantity and

quality monitoring and analysis will be accomplished biannually for the time period

associated with the reclamation bond or until post-mining data approaches

preliminary standards. Parameters to be monitored will be selected following

consultation with the State and Federal agencies.
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7 .2 SURFACE WATER HYDROLOGY

As was explained under Section 7.1, OSM and DOGM regulations require that water monitoring

programs be established in areas of underground coal mining to monitor the effects of mining

activities and protect the hydrologic balance of such area. This section outlines the surface water

hydrologic investigation conducted en+hepemt+ afea.

7.2.1 Scope

The scope of the surface water section of this report is to describe the existing hydrologic conditions

of the ffil#@ PHI and adjacent areas and to describe the methods that have been and will be used

to predict, monitor and mitigate the impacts of rnining. Sections within this section will cover the

following major topics: methodology, existing surface water resources, surface water development,

control and diversions, effects of mining on the surface water hydrologic balance, mitigation and

control plans, and surface water monitoring plans.

7.2.2 Methodology

Information used in preparing the surface water hydrologic section of this report has been gathered

by field investigations. Pertinent literature has been examined. Numerous water quality samples

have been and will continue to be analyzed by a certified laboratory. Water rights have been

determined by examining cuffent records of the Utah Division of Water Rights.

The mean annual water yreld from the Trail Mountain Mine e+* area was calculated by two

separate methods and compared with an estimate of the mean annual water yeld given in Jeppson et

al. (1968) to increase the level of confidence. The first method of calculation, referred to as

"Grunsky's Rule," was originally developed by Grunsky (1908) and later adapted by Sellars (1965).

ln accordance with this method, the average annual water yreld can be determined from:

Q:*F2;forP <11(2)l

or

Q : P -1141*1 [ for P > ll(2)]

(7-1)

Q2)
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Where "Q" is the mean annual water yield, in inches; "P" is the normal annual precipitation, in

inches; and "o"is therunoff coefficient, ininches-t. Rlpha (-) was determined from guidelines set

forth by Hawkins (1976). The second method of calculation is known as Ol'deKop's formula

(Sellars, 1965). According to this method, the mean annual water yreld is determined from:

where I' 
Qrr and "P" are as previously defined and "Eo" is the annual potential evapotranspiration, in

inches.

E,stimates of peak flow reculrence intervals for ephemeral streams in the ffiJ:n€flan areawere

determined from techniques presented by Fields (197 5). According to Fields (197 5), the 25 and 50

year recuffence interval flood discharge of Utah streams is related to channel geometry

characteristics. In this USGS investigation Utah was subdivided into three areas, which were defined

from information collected at 85 gaging stations. The locations of the sites used to develop the three

appropriate equation sets were of similar streamflow characteristics. Thirty-three sites were studied

at mountainous locations in east central Utah [see Figure 2, Fields (1975)] designated as Area2.

Analysis of the data provided reliable estimating equations for flood flows with 25 and 50 year

reculrence intervals. Specifically, for the mine ela" area,the following relationships were found

to apply:

\zs: 3.7wt's7

Qso 
: 3.9w1 s8

where r'!V' is the width of the channel bar cross-section in feet, and25 and 50 are the 25 and 5O-year

recuffence interval flood discharges in cfs, respectively. The respective standard effors associated

with EquationsT-4 andT-5 are 28 and 33 percent.

(14)

a-,
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The runoff volume resulting from a particular rainfall depth was determined using the runoff curve

number technique, as defined by the US Soil Conservation Service (1972). According to the curve

number methodology, the algebraic and hydrologic relationship between storm rainfall, soil moisture

storage, and runoff can be expressed by the equations;

g = 
looo 

-10
CN

a6)

(r - o.zs)'
P + 0.8,S

a-7)

where "Q" is the direct runoff volume in inches, "P" is the storm rainfall depth in inches, "S" is a

watershed storage factor in inches (defined as the maximum possible difference between "P" and

"Q"), and uCN" is a dimensionless expression of "S" referred to as the curve number. Curve number

values were chosen using information supplied by the U.S. Soil Conservation Service (1972),

Hawkins (1973), and personal hydrologic judgment following field observations. Weighted curve

numbers wsre used for heterogeneous areas. Kent (1973) gives CN values for the four different

hydrologic soil groups and different land use descriptions. The mine site disturbed area has soil

characteristics with average runoffpotential, i.e., between groups B and C. Land use consists of 70%

fair condition range land at CN avg. : 74,25% industrial area at CN avg. - 89.5, and 5To dirt road at

CN avg. : 84.5 (see TableT-Z). The disturbed area weighted CN was found to be 78.5 [from (0.70)

(7 4): (0.25) (89.5) - (0.05) (84.5)1. The side canyon has soil characteristics with moderately higlt

runoff potential, group C, because of shallow soils and ledges. The arsais 85% fair condition range

land at CN:79 and 15% poor condition range land at CN:86. This yields a weighted CN for the side

canyon of 80 [from (0.85 (79) + (0.15(86)]. This drainage area of North Cottonwood Canyon is

moderately low runoff potential soil, goup B, and 213 goodwoods and 1/3 good range which are

characterizedby Clrl's of 55 and 61 respectively. The weighted CN is 57 ffrom (0.67X55; + (0.33)
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(61) ]. Values of "P" were obtained for selected durations and return periods from Miller et- al.

(1973). A 24-hour storm was used for design purposes.

The undisturbed area draining to the sediment pond is predominantly from the soil types classified as

Rockland and Stony Sandy Loam, which contain the Grassland Shub Community. Although these

areas do have rock ledges, they are located nearer to the canyon bottom and have slightly flatter

slopes and more vegetation between rock outcrops. Based on the soil types (Sandy Loam) and

vegetation (Grassland-Shrub), the runoff curve number of 72 is selected based on range land in fair

condition, hydrologic soil group between B&C and forest land, thin stand, poor cover, no mulch

hydrologic soil group between B&C.

Equation 7 -6 is based upon the assumption I" : 0.2S, where Io is the initial abstraction from storm

rainfall, defined as the rainfall which must fall before runoff begins, (i.e., to satisfli interception,

evaporation and soil-water storage; therefore, determination of runoff from Equation 7-6 is valid

onlywhen P Iu or P 0.2S. I.{o runoff can occur below this point.

Estimates of the peak discharge to be expected from various precipitation events were made using

the unit hydrograph procedure developed by the US Soil Conservation Service 1972). FigureT-2

shows a runoff hydrograph and the associated terminology.

A hyetograph of a single block of rainfall excess with duration D is shown in the upperportion of the

figure. The lower portion of the figure contains the resultant runoff hydrograph. For runoff from

excess rainfall, the area under the hydrograph curve and the area enclosed by the rainfall hyetograph

represent the same volume of water (Q). The peak flow rate for the hydrograph is represented by

"Q0", while "to" represents the time to peak flow from the start of the hydrograph to "Qp". The base

time (t6) is the duration of the hydrograph. The time from the center ofmass ofrainfall excess to the

peak of the runoff hydrogaph is the lag time (t1).
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The time of concentration (t"), not shown on FigrreT-2, is defined as the time for flow from the

hydraulically most remote point in a basin to reach the basin outlet.

Time to peak, tp, is assumed to be a function of watershed lag (t1) which is determined according to

the equation:

- _ (ro*[s+t)o'

" - r goro'y*

where tr is the watershed lagtime in hours, I is the hydraulic length or the length of the main stream

to the farthest divide in feet, "S" is as previously defined, and "Y" is the average watershed slope in

percent. Values of "Y" were obtained by using methods outlined by Craig and Rankl (1977). The

hydraulic length, /, was taken from an appropriate topographic map while "S" was determined from

Equation 7 -7 once the runoff curve number was estimated. According to the US Soil Conservation

Service (1972),the watershed lag time is equal to 0.6tc and the time of concentration (tc) is equal to

1.5 te.

Combining these two expressions, it can be seen that:

tp:1.11 tr

where both variables are as previously defined.

The peak discharge constant used in the dimensionless unit hydrogaph method is determined

according to the equation:

484A9

o{)

(7-e)

g-lq
to
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where "qp" is the unit hydrograph peak flow rate in cubic feet per second, "A" is the drainage area rn

square miles, "Q" is the runoff volume in inches (as determined by Equation 7-6), "to" is as

previously defined in hours, and 484 is a conversion factor. The rainfall distribution for the 24-hour

storm duration was generated from the theoretical NOAA Type II storm distribution shown in Figure

t -J.

Dimensionless unit hydrographs are developed by simulating many natural unit hydrographs using

the time to peak and the peak discharge constant. Haan (1970) proposed a dimensionless unit

hydrograph based on the gamma function:

/ \ l-tlt
q(t) _rtxe'""Cttp
%- +

0-11)

where "q(t)" is the hydrograph ordinate at time "1", "qp" and "to" are as previously defined, and "C3"

is a parameter defined by:

where "Q" is the runoff volume (one inch for a unit hydrograph) and represents the gamma function.

Figure 7-4 shows how the shape of the hydrograph defined by equation 7-11 changes as "C3tn"

changes. The higher the value of "C3to", the sharper the peak of the hydrograph. The hydrograph for

the disturbed area runoff of 0.75 inches was determined to have a shape with characteristics tr: 0.08

hr., tp: 0.09 hr., and gp : 20.1cfs. These results are associated with a "C3 to" factor of 3.0 or a "C3"

of 43. Similar evaluations wero made for the hydrograph of Cottonwood and Side Canyon runoffs

and are given in Table 7-7.

(r-14e-8oto[;]', toxr(c,to)
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The dimensionless unit hydrograph method involves the development of a runoffhydrogaph from a

complex rainstorm. The storm is divided into blocks of uniform intensity of duration D. Values of

D must be less than or equal to to. Practically, the selection of D as a multiple of to will ensure that

the peak will be encountered. Rainfall excess is generated from the rainfall depths of duration D and

the rainfall-runoff relationship expressed in equation 7-6. The rainfall excess from each increment D

is then multiplied by the unit hydrograph ordinates to produce a component hydrograph. Each ofthe

component hydrographs are then lagged by a time incrernent D and are concurrently sufirmed to

produce the synthetic runoff hydrograph. A more complete discussion of the unit hydrograph

method can be found in Chow (1964) or Haan and Barfield (1977).

Following the determination of a given peak discharge, design sizes for culverts used for runoff

diversions and conveyance were determined using methods derived by the US Soil Conservation

Service (1972) and illustrated in Figure 7-5.

Sedimentation storage requirements were determined using a disfurbed acreage factor of 0.05 ac-ft.

of sediment per acre disturbed.

This factor was determined from the Universal Soil Loss Equation as defined by the Agricultural

Research Service (ARS) at Purdue Universityl. The equation for soil loss A in tons/acre-year is:

A:RKLSCP

where "R" is the rainfall erosivity factor, "K" is the soil erodibility factor, "L" and "S" are slope

length and gradient factors given as one variable.

I Wanielista, Martin P., Stormwater Mqnagement Quantity and Suality, Ann Arbor Science Publishers, Inc., Ann
Arbor, Michigan, pp. 305-3l,8, 1979.
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LS : (X172.6)* (430 x2 + 30x + 0.43)/6 .57415 with "X" being slope length, ''m' a function of slope,

and "x" the size of the slope angle, "C'r is the cover factor, and "P" is the erosion-control practice

factor.

Appropriate constants for each factor were obtained for the disturbed area from curves and tables

gtven by the ARS. "R" for the Trail Mountain Mine region of Utah is 25. "K" for the loam to sandy

loam soil texture class with > 4yo organic matter content is 0.25. For a slope length of 250 feet, and

average slope angle of 1.75' (since 17.5o :0.3), and an "m" of 0.5 for gradients > 570, ffl-srr is 13.6.

The cover factor "C" is 1.0 for essentially no cover and practice factor is also 1.0 for no control

measures presently. With these values f 'A' is 85 tons/acre-year. This soil type 1 .0 ton per 0.95 yd3

and converting to acre feet gives an annual soil loss factor of 0.050 acre feet per acre disturbed.

Open channel flow capacities wero determined using the Manning equation. According to this

method:

1.4g6R0'67S'0'5ll-
n

where "V" is the velocity in feet per second, "n" is the Manning roughness coefficient, "R" is the

hydraulic radius in feet, (defined as the area divided by the wetted perimeter), ffid "S" is the

hydraulic slope, in feet per feet. Estimates ofthe roughness coefficient were determined from tabular

information presented by the US Department of Transportation (1979). The velocity obtained by

equation 7 -13 was converted to a flow rate using the continuity equation which states that:

q._AV

where "q" is the discharge, in cubic feet per second; "A" is the cross-sectional area of flow in square

feet; and rfv" is velocity in feet per second. A maximum permissible velocity of 5 feet per second for

unlined channels was assumed.

0-10

(7-14
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Those sections of diversion channels having velocities in excess of 5 feet per second were designed

with rock riprap linings in accordance with methodologies presented by the US Department of

Transportation (1975). ln accordance with this methodology, the maximum permissible depth of

flow for a channel lined with rock riprap is determined by:

(7-1t

where "d-o" is the maximum permissible depth of flow, in feet; "D50" is the mean rock diameter (or

the particle size gradation for which 50 percent of the mixture is finerbyweight) in feet, 63.5 is the

unit weight of water in pounds per cubic feet, and "So" is the channel slope, in feet per feet. The

mean rock diameter (Dso) in each case was assumed from which the maximum permissible depth

was determined. The channel configuration was then determined such that the maximum

permissible depth at the design flow would not be exceeded.

7.2.3 Existing Surface Water Resources

This section of the report deals with the region in general and the Trail Mountainffiin@ area

more specifically. Watershed and stream characteristics are both described.

7.2.3.1 Regional Surface Water Hydrology

The Trail Mountain Mine is located immediately adjacent to Cottonwood Creek, one

of the major tributaries of the San Rafael River. Near Orangeville, Cottonwood

Creek has had an annual flow of 70,700 acre-feet during the period of record that

extends intermittently from 1909 through the present (US Geological Survey, l9S4).

Approximately 50 to 70 percent of stream flow in the mountain streams ofthe region

occurs during May through July (Waddell et al., 1981). Stream flow during this late

spring/early summer period is the result of snowmelt runoff.
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Snowmelt is the primary source of water for the perennial streams in the San Rafael

River Basin with summer precipitation usually producing little runoff (US Geological

Survey, 1979). Ephemeral streams ars also abundant in the San Rafael River Basin,

existing primarily at lower elevations where evapotranspiration significantly exceeds

precipitation.

Water use upstrsam from Castle Valley, the valley containing most ofthe agricultural

land noted in Figure 7-6, is primarily for stockwatering and industrial purposes (coal

mining and electrical power generation). Within Castle Valley agriculture and power

production utilize nearly all of the inflowing water (Mundorff, 1,972),with minimum

flows in the gaged streams and rivers in the basin occasionally approaching zero.

Storage reservoirs are cofirmon at higher elevations throughout the region.

Transbasin diversions occur throughout the area.

The quality of water in Cottonwood Creek and other similar streams in the area

varies significantly with distance downstream. Waddell et. al. (1981) found that

concentrations of dissolved solids varied from 125 to 375 milligrams per liter in

major streams in the region in reaches above major diversions to 1600 to 4025

milligrams per liter in reaches below major irrigation diversions and population

centers. The major ions at the upper sites were calcium, magnesium, and

bicarbonate, whereas sodium and sulfate were more dominant at the lower sites.

They attributed the changes to (1) diversion of water containing low dissolved solids

concentrations, (2) subsequent irrigation and retum drainage from moderate to highly

saline soils, (3) groundwater seepage, and (a) inflow of sewage and pollutants from

population centers. Average annual sediment yields within the Cottonwood Creek

drainage basin range from approximately 0.1 acre-feet per square mile in the

headwaters area to about 3.0 acre-feet per square mile nearthe confluence with the

San Rafael River (Waddell et al., 1981).
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7.2.3,2 S4ineAns* Potential Hvdrolosrc Impact Area Watersheds and
Streams, Stream Characteristics, and Watershed Characteristics

A portion of the Cottonwood Creek watershed receives drainage from the mfueptan

PHI area. Stream channels from the mineplan areaflow to the east toward the

Cottonwood Canyon Creek and to the south toward Straight Canyon Creek, a

tributary of Cottonwood Creek. Cottonwood Creek is a perennial stream.

The Cottonwood Canyon Creek is a major drainage system where evidence of

glaciation exists. From the headwaters to Section24, Township 17 South, Range 6

East, the canyon is charactenzed by U-shaped valleys with associated lateral and

terminal moraine deposits. Lateral moraine deposits most commonly occur at the

intersection with side canyons. Terminal moraine deposits occur at the northwest

corner of Sectio n24 and from this point to near the confluence with Straight Canyon

the canyon can be charactenzed as a V-shaped valley with little evidence of

glaciation.

Based on data collected by PacifiCotp, Cottonwood Canyon Creek is an ephemeral

stream from its headwaters to Section24, Township 17 South, Range 6 East and

intermittent from that point to its confluence with Cottonwood Creek at Straight

Canyon. The stream becomes intermittent near the intersection of Roans Canyon just

below the terminal moraine deposits discussed above. During drought conditions

which have been experienced since 1985, flow in Cottonwood Canyon is limited to

flow emanating from the Roans Canyon Spring located in Section 24 near the

confluence with Roans Canyon. Prior to the drought, flow occurred along the entire

reach of Cottonwood Canyon and had to be forged to access East Mountain at the

Mill Canyon dugway located in Section 2.

Along with Roans Canyon Spring, another spring referred to as Cottonwood Spring

(TM-23) is also associated with the alluvial (glacial) deposits. Cottonwood Spring is

located in the canyon bottom within the area of terminal moraine deposits at an
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elevation higher than that of Roans Spring. With normal precipitation, especially in

the form of winter snowpack, runoff would saturate the alluvial deposits and a

portion of groundwater would discharge at the location of Cottonwood Spring.

During the period of the drought recharge to the alluvial deposits has been limited

and the level of groundwater has been reduced to a point below the elevation of the

Cottonwood Spring. To veriff the extent of the alluvial deposits and to define the

hydrologic characteristics, PacifiCorp conducted a hydrologlc research project in

1992 which included a series of resistivity lines and the drilling of three surface sites

(see Deer Creek/Cottonwoo#Des-Bee-Dove Permit, Volume 9 - Appendix F for

complete details). At each of the surface sites two wells were completed (except for

CCCW-2, see Plate 6-2 for well locations); one in the alluvial deposits and one in the

Spring Canyon member of the Star Point Sandstone Formation. Wells completed in

the alluvial deposits will be utilized to compare the well hydrographs to those of

Cottonwood Canyon Creek and the Star Point Sandstone. Monitoring data will be

included in future Annual Hydrologic Monitoring Reports.

Surface water-quality data collected from Cottonwood Canyon Creek by PacifiCorp

indicate that the dominant ions are: calcium, magnesium, and bicarbonate. Water

quality and quantity data collected during the year are presented in the Annual

Report. Total dissolved solids concentrations in the stream vary from about 250 to

300 milligrams per liter in the mine area, with the lower concentrations normally

occurring during the high-flow season. Slight variations have been noted between

stations located upstream and downstream from the permit area (SW- 1, SW-2 and

sw-3).

As expected, total suspended solids concentrations in Cottonwood Canyon Creek

tend to vary inversely with the flow rate. Concentrations have varied during the

period of record from less than 1 milligram per liter to greater than 1000 milligrams

per liter.
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Topography in the area is very rugged, with elevation varyrn1 from 6800 to over

9000 feet above sea level. Slopes within the mineatan PHI area vary from near

vertical cliffs to less than 4 percent (2 degrees) on Trail Mountain. Major

escatpments occur to the east and south of +he+ineplan area.

7.2.4 Surface Water Development, Control and Diversion

Because of the remoteness and the limited amount of surface water in and adjacent to the mlse#an

area, essentially no development of the surface water has occurred except from some possible

stock watering. Cottonwood Creek water is used downstrsarn for irrigation and for power

generation. This section deals with the surface water supply in the area as well as the specific runoff

and sedimentation control measures planned for the Trail Mountain Mine.

7.2.4.1 Water Supply

Surface water in the and adjacent areag is utilized primarily for stock

wateringpurpoSeS.Alistingofsurfacewater.ightswithinth@
areas is are provided in Table 7-6. (Also see Appendix 7-8 Cottonwood Irrigation

Shares.) A review of the files of the Utah Division of Water Rights indicated that

additional rights have not been added to the area since that original submittal.

Flow Characteristics - According to Jeppson et al. (1968) the mean annual water

yteld for the PHI area is approximately 1.5 inches. Other hydrologic

methods (described in Sectron7 .2.1) were used to determine the mean annual water

yteld to increase the confidence level of the estimate. According to Grunsky's Rule

the mean annual water yreld from the mine plan area is 2.0 inches. This was

determined using an alpha value of 0.008/in. Water yield studies have found values

of 0.007 to 0.009 for un-gaged areas with medium elevations, medium summer

rainfall, medium temperature, medium soil, moderate slopes and east exposure.

Gaged areas such as Black Mesa and Holbrook Creek, Colorado, and Black Hills,
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South Dakota, which are similar to the Trail Mountain Mine site, have values ranging

from 0.0068 to 0.0090.

According to Ol'deKop's formula (Sellars, 1965), the mean annual water yreld from

the mine plan areais 2.9 inches. The two methods utilize the information that mean

annual precipitation and evapotranspiration over the mineplan PHI areaare 16 to 19

inches, respectively (Jeppson et al., 1968).; therefore, estimates of the mean annual

water yreld from both Ol'deKop's and Grunsky's formulas compare favorably with the

estimate from the Hydrologic Atlas of Utah prepared by Jeppson et al. (1968).

Monthly flows from Cottonwood Canyon Creek were computed as a percentage of

annual flow for the water year 1979 (October 1978 to Septemb er 1979) to determine

theseasonaldistributionofflowsforstreamswithin@themlnealan

PHI area. The results are illustrated in Figure 7 -7 . Although actual monthly

percentages will change, the distribution pattern of stream flow is characteristic of

watersheds in the western highlands where the majority of annual water yield occurs

in the spring and early summer as a result of snowmelt runoff.

Daily discharge measurements for the Cottonwood Canyon Creek were taken only

during the three years 1979, 1980 and 198 I . Within those years flow varied from 0

to 22 cfs with an average of 1.64 cfs, The average discharges for the respective three

years of record were 0.87, 3.33 and0.72 cfs. The USGS gauging station monitoring

was discontinued in September l98l (additional information on flow characteristics

of Cottonwood Canyon Creek, review annual Hydrologic Reports).

Surface Water Quality - Three surface water sites (referred to as SW- 1, SW-2 and

SW-3 in Plate 1-2) have been sampled since 1979. Table 7-3 contains a list of the

water quality parameterc analyzed along with the results of the chemical analyses of

surface water samples collected at these three sites. As illustrated in Plate 7-2,5W-l
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is located approximately one mile above the mine, SW-2 is located immediately

below all mine surface facilities, and SW-3 is located approximately 2 miles below

the mine near the confluence of Cottonwood Canyon Creek and Straight Canyon.

Additional water quality datahave been collected by the USGS at a gagSng station on

the Cottonwood Canyon Creek located in the SE1/4NEl.l4,Section 36, Tl75, R6E.

This data is compiled and reported in Table 7-4.This station was discontinued in

1981; however, an additional monitoring station, SW-3, was added by the applicant

to monitor Cottonwood Creek below the permrt area. Results from all the monitoring

stations are summanzed in the Annual Report.

As depicted in Tables 7-3 and 7-4 surface waters of the ffirs€"lan PHI area are of a

mixed chemical tlpe (Calcium-magnesium, bicarbonate) and seasonally vary from a

stronger magnesium-bicarbonate to a stronger calcium-bicarbonate. A sample

collected by the USGS in Novemb er 1978 was a calcium-bicarbonate type; whereas,

those collected in July and September of 7979 were of a stronger magnesium-

bicarbonate t1pe.

Total dissolved solids concentrations varied from 226 to 976 mllligrams per liter at

stations SW-1, SW-2, USGS gaging station, and SW-3. Measurements were taken

dunng all periods of the year,therefore, this range represents both high and low TDS

values to be expected during low and high flow periods of the year. From April to

June, when stream discharges are highest due to direct snowmelt, a diluting effect

usually occurs in surface waters, resulting in a lower total dissolved solids

concentrations. Later in the year as flow decreases and the majority of the flow is

derived from groundwater, the dilution effect becomes less pronounced and total

dissolved solids concentrations increase.

Suspended solids concentrations during the inventory period were found to vary from

less than 0.5 milligrams per liter to 5024 milligrams per liter in Cottonwood Canyon
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Creek. It is known that suspended solids concentrations tend to vary somewhat

proportionately with flow rate (Vaughn Hansen Associates, 1919); therefore, during

the snowmelt runoff period, suspended solids concentrations are expested to be

generally higher than values from low flow periods. The Utah Division of Health has

classified Cottonwood Creek within the mineplan permit and adiacent areag as I C -

protected for domestic purposss with prior treatment by standard complete treatment

pfocesses,

,3A - protected for cold water species of

game fish and other cold water aquatic life, and 4 - protected for agricultural uses

including irrigation of crops and stockwatering. Table 7-5 contains the numerical

water quality standards applicable to the various classifications. Few samples

collected by personnel of either Beaver Creek Coal Company or the USGS were

noted to exceed the chemical standards. One sample collected at the USGS gaging

Station contained a lead concentration of 0.13 milligrams per liter in excess of the

standard set in all th+ee applicable state classifications for the waters of

Cottonwood Creek.

Water Rights - Surface water rights within and adjacent to the ffils€f+an area

have been obtained from the Utah Division of Water Rights and are presented in

Table 7-6 andPlateT-4. ln conjunction with the location and permit number, other

information included is owner, source of supply, quantity of right, purpose of use,

and period of use. As indicated on Table 7 -1,themajority of rights in the areaare for

stockwatering, with only a minor percentage allotted to imgation.

7.2.4.2 Sedimentation Control Structures and Diversions

One sedimentation pond with coffesponding runoff control facilities is constructed to

provide sediment control for the Trail Mountain Mine. The layout of the
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sedimentation control plan, including pond location, pond drainage area boundary,

ditches and berms. are illustrated on PlaIe 7 -5.

A sedimentation pond exists on site. Specific design details for the sedimentation

pond and channels conveylng runoff to the pond are described in this section. All

conveyance facilities associated with the runoff control plan have been constructed.

Conveyance Facilities Desi8n - The sedimentation pond is sized to contain runoff

from the areas draining onto the mine site. As shown in Plate 7-5, no diversion

ditches for undisturbed area runoff are proposed. Only runoff from the side canyon

above the operation will be blpassed through a culvert. The side canyon culvert was

designed to pass runoff from the l0-year, 24-hour storm (2.4 inches). As stated

earlier, Miller et al. (1973) gives values for precipitation. Their Figure 27 indicates a

l0-year, 24-hour storm precipitation isopluvial at the mine site of 2.4 inches.

A diversion culvert and curb and gutter system conveys runoff from the disfurbed

area to the sedimentation pond. The culvert and gutter system were designed to pass

runoff from the lO-year, 24-hour storm [2.4 inches - from Miller et al. (1973), Figure

27 as above]. The diversion culverts for Cottonwood Creek were designed and sized

by the U.S. Forest Service and the Division of Oil, Gas and Mining to pass runoff

from the 50 year,24-hour storm [3.2 inches - from Miller et al. (1973), Figure 39,

page 41]. The culvert was extended 300 feet upstream in the fall of 1990.

(See AppendixT-3 for Culvert Specifications.)

(See AppendixT-L3 for Culvert Extension Details.)

Diversion with riprap has a higher roughness coefficient. Peak flows and peak flow

design related information for the diversion ditch and culverts are contained in Table

7-7.
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The soil conservation service equation for calculation of watershed lag times (ra) was

used in this analvsis:

Where

(lo'Ys + 1)o' If, =-.,-^'= and ^s= 
^000-10

' Lg00ru'' cN

/: the hydraulic length (ft)

Y : the average water shed slope (%)

S - the storage at saturation

CN : curve number

The drainage basin characteristics are given in Table 7-7 along with the resultant:

Tp values: canyon: (637s;0'8 1z.s + 110'711900 (49.12)o't :0.2.

Drainage areas for the side canyon 48-inch culvert and Cottonwood Canyon 66-inch

culvert are shown on Plate 7-6. Drainage areas for the disturbed and undisturbed

drainage to the sediment pond are shown on Plate 7-5. It should be noted that

diversion culvert designs for Cottonwood Canyon wsre originally developed by the

U.S. Forest Service and subsequently verified by Vaughn Hansen and Associates as

shown in Appendix 7-3. As indicated, the culvert was originally designed with a

capacity of 535 cfs, based on the USFS design flood of 450 cfs and the Vaughn

Hansen and Associates design flood of 510 cfs. The culvert was extended in 1990,

and the design was verified for the 510 cfs flow as shown in Appendix 7-13.

The design flood includes all of the Cottonwood Canyon runoff, down to and

including the side drainage and the three culvert inlets from the opposite side of the

highway, as shown on Plates 3-l ,7-5 andT-6.
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Design sriteria and calculation results for sizes and flows in the diversion system at

maximum discharge are presented in Table 7-8. Also contained in Table 7-8 is the

required mean rock diameter (Dso) for cross sections (with velocities in excess of five

feet per second) which would require a rock riprap lining; however, the maximum

flow does not result in velocities significantly larger than 5 fus on the non-metal

surfaces.

Two other minor inlets to the sediment pond exist at this time. The first inlet is from

a small road and pad area at the top of the switchback above the pond. It drains into

a vegetated ditch and enters the pond at the point where the dam meets the high:nall

hillside. The second inlet is from a24-rnch culvert which picks up a small amount of

road drainage below the gate. The culvert was installed in 1988 to catch runoff

below the gate which may contain dust or mud carried onto the highway by the haul

trucks. A third minor inlet was the 4" mine water discharge line. The 4" discharge

line located in the 2nd portal south of ROM belt portal was optionally used to

channel mine water discharge through the sediment pond in lieu of dischargrng

directly to Cottonwood Creek. Due to increased volume of flow from the shift in

mining from the east to west side of the mine, a replacement 8" line now discharges

mine water to the 100,000 gallon storage tank. From the storage tank, water can be

dischargedtoanexisting48''culvertasdiscussedinsection7,2,4.2.

to the 8" line vary according to routing as well as volume of water to be discharged.

The existing 4" line is disconnected within the mine but remains in place on the

surface for emergency backup measures and can be easily reconnected if needed. All

inlets are shown on Plates 3- I and 7-5. Design criteria and sizing are shown in Table

7 -8.

"BTCA" Areas - It should be noted that two small areas of disturbance do not drain

to the pond. The first "BTCA" ateaconsists of approximately 0.2I acres located just

south of the sediment pond. The calculated runoff from this area is 0.013 acre feet,
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based on the 0.2I acres and a lO-year, 24-hour event. The area is vegetated, and all

drainage from the site passes through straw bales, the approved sediment control

measure. The realigned stream channel is entirely protected with large (approved

size) riprap. Riprap will be maintained at this site until bond release or earlier release

by the Division. The straw bales or other sediment control measures, approved by

the Division, will be maintained at the site until vegetation is determined adequate by

the Division. Adequacy will be based on comparison of the site with the riparian

reference area.

Thesecond''BTCA''areaconsistsofapproximately

bend+elease 0.04 acres located on the no

(see

Plate 7-l1for Tlpical Sediment Control Measures). Runoff from the area for a 10-

year,Z4-hour event is calculated to be W 0.004 acre feet.

The above described "BTCA" areas are shown on Plates 3-1 and 7-5. It shouldbe

noted that these areas are'included in the total disturbedareafor the site (9*5 10.39

acres) but are not included in the runoff calculations for disturbed area draining to the

pond (9.45 acres) shown on Table 7-9 since they do not drain into the pond.

Sedimentation Pond Desier - As mentioned previously, one sedimentation pond is

constructed to provide sediment control for the surface facilities of the Trail
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Mountain Mine. The sedimentation pond was desigled to contain sediment storage

volume from 0.05 acre-feet of sediment per acre to disturbed area. Sediment will be

cleaned out at 60 percent of the sediment storage level. Sediment yield for the 9.6I

acredisturbedareawillbe 0.47 acre-feet. (Note: 0.l6acresofdisturbedareaonthe

new ventilation portal access road drain into the mine, not to the pond).

Spillway capacity requirements for the sedimentation pond were based on runoff

from the 25-year,24-hour storm (2.9 inches). Table 7-9 contains the volume and

spillway capacity requirements for the pond as well as additional design related

information.

The sedimentation pond will be inspected quarterly, and a copy of the inspection

report will be kept at the pai+e+ite main office. A certified annual inspection report

will also be done yearly, with a copy kept at the mine site and one sent to the

Division with the Annual Report for the property. The above inspections will be

performed in accordance with requirements of R645-301-51 4.330 and R645-301-

51 4.31 0, respectively.

The pond design details for the sedimentation pond are illustrated on Plates 7-7 and

7-8 with the stage-cap acity curve for the pond given in Figure 7 -9. The

sedimentation pond consists of a sediment storage pool, a dead pool, and a runoff

control pool equal to the inflow volume from a l}-yea1 24-hour storm (2.4 inches).

A dewatering device is placed in the pond to draw the pond level down to the bottom

of the runoff control pool in anticipation of a future runoff event. The Utah Division

ofl{ealth requires that no dewatering device be placed withrn

three feet of the top of the sediment cleanout level (60 percent); therefore, a dead

storage pool has been created in order to meet the requirements ofboth agencies. The

proposed principal and emergency spillway system consists of a comrgated metal

riser and conduit with an anti-vortex device, trash rack, and anti-seep collars.
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Utilizing Equation 7-16, which defines orifice flow, the discharge capacity of the

riser-conduit combination with a diameter of 48 inches was found adequate in

passing the peak inflow resulting from the 25-year,24-hour storm (see Figure 7-10).

Orifice flow occurs when the flow is restricted by the opening and can be determined

as;

q - CA (zeu)'/' (7 -16)

where q is as previously defined; C is a coefficient dependent upon the orifice

geometry (0.6 in this case); A is the cross sectional area of the opening, in square

feet; g is the gravitational constant (32.2 feet per second squared); and H is the head

above the orifice inlet, in feet. The orifices considered are the riser inlet and the inlet

of the conduit leading from the riser through the pond embankment.

The total embankment height was obtained by adding the stage at fulI storage

capacity, the head of water over the spillway under design flow conditions, the

required freeboard height (1.0 feet), and a five percent settlement allowance. The

embankment top width will not be less than (H + 35)15 where H is the height of the

embankment, in feet. Table 7 -10 summarizes the design specifications for the

sedimentation pond.

The sedimentation pond is constructed between the excavated slope of the old pond

and a new embankment constructed over the prepesed 66-inch culvert. The

excavated slope of the old pond was approximately equal to 1.06H:1V. To obtain the

necessary pond storage capacity, the remaining inside slopes of the pond was

designed at 2h:1V. The pond is lined with 18 inches of a 10:1 mixture of the

ernbankment material and bentonite, respectively, to prevent seepage and piping.
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The dewatering device consists of a l2-inch comrgated metal riser and an 8-inch

conduit drainline, antivortex device, trashrack, and anti-seqp collars. The anti-vortex

also acts as a skimming device by not allowing water to be pulled directly from the

surface of the pond. A water control gate valve is located at the end of the 8-inch

diameter comrgated metal conduit within the 48-inch spillway within the pond

embankment to allow efficient water release.

This was necessitated by the facts that:

1) The water control gate valve must be installed in the
manhole/spillway to allow access to the valve;

The location of the riser does not allow access to the gate if placed at
the extreme inlet;

Gates were apparently not available which could be attachedbefiveen
two culverts in a watertight manner; and

4) It was desirable to allow access to the control gate for maintenance
purposes.

The control gate operator mechanism is located above the spillway covsr. Access to

the gate for maintenance can be made via a ladder or rebar rungs which have been

welded to the spillway side. A walkway has been installed to allow access to the

control gate for purposes of dewatering and inspection. Sufficient space must be

available in the pond to completely detain the runoff resulting from the lO-year,

24-horn storm. At the same time, sufficient settling time must be allowed in order to

meet applicable effluent standards in the discharged water. It is therefore suggested

that water in the pond be released through the dewatering device after 14 days unless

there is a good probability of occurrence of a runoff producing storm prior to that

time, under which condition the water should be released before the storm

occuffence. This would allow sufficient time for all but the fine clay and colloidal

particles to settle (U.S. Environmental Protection Agency,1976).

2)

3)
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Anti-seep collars have been used based on methods outlined by the U.S.

Environmental Protection Agency (1976). Figure 7-lI outlines details of the

proposed anti-seep collars with spacing requirements shown Plate J -7 .

Riprap was placed in the inlet channels and below the outlet conduit of the pond to

dissipate energy and reduce erosion potential. Riprap shatl+Ise$e was placed on the

inside slope of the pond embankment to a width of five feet on both sides of the

spillway and dewatering device up the full height of the embankment to protect the

embankment from erosion.

The outlet culvert from the pond discharges onto the riprap protection on the main

channel as described in Appendixl-3.

Sediment Disposal Plans - Federal and State regulations require that sediment, which

has accumulated in the pond, be removed when 60 percent of the design sediment

storage volume has been filled. The point at which cleanout becomes necessary is

11.2 feet below the top of the riser and can be measured directly with a tape.

Sediment removed from the pond will be temporarily stored within the drainage

basin to the pond. Removed sediment is disposed of at the Cottonwood Waste Rock

Facility.

The procedure for sedimentation pond cleaning is as follows:

1 . Decanting of the pond water:
a. Discharge through the primary spillwoy, according to UPDES

requirements, andlot;
b. Pumping the water behind abandoned, sealed mine workings,

and/or;
c. Hauling to the Cottonwood Waste Rock Storage Facility's

sedimentation pond.

2. Sediment disposal at the Cottonwood Waste Rock Facility.
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3. Division's "Title V Coal Program Policy for Disposal of Sediment
Pond 'Waste" guideline will be followed for sediment samples and
testing.

4. Division will be contacted at the beginning of the sludge transport
process.

Pond Reclamation - The disturbed area of the pond has been seeded with the interim

(contemporaneous) seed mix. Permanent reclamation ofthe pond is discussed under

Section 7.4.

7.2.5 Effect of Mining on the Surface Water llydrologic Balance

As has been previously mentioned, the occurrence and quality of water in any region is highly

controlled by geology. Section 7 .l .3.1 Regional Groundwater Hydrology ofthis chapter describes in

detail the influence geology has on the hydrologic regime. Major drainages conveying runoff away

from the pemit areaare Cottonwood Canyon Creek and Straight Canyon. With the exception of

the very headwater regions of these drainage basins, mining and, therefore, subsidence will not occur

beneath the major stream channels of these canyons. In the majority of cases, cracking due to

subsidence is not anticipated to extend to the surface; therefore, surface runoff patterns will not be

significantly affected. Data collected by PacifiCorp over a tentrrySqry-year period on the East

Mountain pemi+ PHI and adiacent arear concerning subsidence and surface drainages has not

detected any surface stream impacts. Consequently, subsidence should not cause significant impacts

to the surface water system.

7.2.s.1 Quantity

As mentioned earlier in the report, the major drainage carrl.ing runoff away from the

mine facility area is Cottonwood Canyon Creek. All surface facilities are located

adjacent to Cottonwood Canyon Creek, and surface runoff from disturbed areas is

passed through the sedimentation pond prior to discharglng in the creek.
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Water ffiad€ interce,pted within the mine is either; l) used within the mine and;

therefore, retained within the groundwater hydrologic system , or 2) is discharged into

Cottonwood Canyon Creek. Discharge from the mine will vary depending on

localized mining conditions. Underground sumps are installed for storage, settling

and recirsulation of water. When the sumps become full, water is pumped outside,

either to the sediment pond for additional settling or directly to the creek if the

quality meets effluent standards. Discharge quantity and quality will be reported in

the Annual Hydrologic Reports.

7.2.5.2 Quality

The quality of flow from the headwaters of the San Rafael River Basin is excellent;

however, the quality rapidly deteriorates downstream as streams cross shale

formations and receive irrigation return flows from Mancos derived soils. The

impact of mining on this system will be quite limited.

The existence of runoff and sediment control structures should minimize the potential

for degradation of the quality of stream waters due to runoff from disturbed areas of

the Trail Mountain Mine.

7.2.6 Mitigation and Control Plans

Runoff from all disturbed areas will be passed through sediment control facilities with the exception

ofene two small "BTCA" areag as discussed in Section 7 .2.4.2. Any discharge from facilities will be

monitored in accordance with UPDES permit standards and State and Federal regulations. The

effects of the mining operation on the surface water system will be analyzedthrough the surface water

monitoring plan described in the next section. In the unlikely event that monitoring shows that the

surface water system is being adversely affected by mining activities, additional steps will be taken to

rectiSr the situation in consultation with State and Federal regulatory agencies.

7.2.7 Surface Water Monitoring Plan
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An ongoing hydrologic monitoring program will be conducted at each of the stations shown in Plate

7-2 and as described in AppendixT-1. Stations have been established to monitor water quality and

quantity above and below the areas. Monitoring parameters will be in accordance

with Table 7 -2a in Appendix 7- l . Monitoring schedule and reporting will be in accordance with

Appendix 7-1.

7.2.7.1 Baseline Monitoring

All surface water monitoring stations are presently on operational status. Baseline

will be conducted every fifth year and compared to histori cal data.

7.2.7.2 Operational Monitoring

All surface water monitoring stations will be monitored quarterly for flow (when

flowing) to delineate seasonal variation and correlate discharge with changes in water

quality. The water quality parameters and sampling frequency will be as listed in

AppendixT-L. A1l surface monitoring stations will be monitored quarterly for water

quality. Results of all water quality datawill be submitted quarterly and summarized

in the Annual Report as described in Appendix 7 -1.

7.2.7.3 Postmining Monitoring

Representative surface water stations will be monitored biannually during high and

low flow conditions. The representative stations will be determined with the aid and

approval of the Utah State Division of Oil, Gas and Mining. Duration of monitoring

and parameter selection will be as per DOGM guidelines listed in Appendix 7-1.

7.3 ALLUVIAL VALLEY FLOOR DETERMINATION

Utah regulations (R645 -302-320) require that the presence of alluvial valley floors in or adjacent to

the mine permit area be identified. The regulations (R645- 100-200) define an alluvial valley floor as

"unconsolidated stream-laid deposits holding streams with water availability sufficient for
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subirrigation or flood irrigation agricultural activities but does not include upland areas which are

generally overlain by a thin veneer of colluvial deposits composed chiefly of debris from sheet

erosion, deposits formed by un-concentrated runoff or slope wash together with talus, or other

mass-movement accumulations, and windblown deposits". The existence of an alluvial valley floor

is, therefore, determined to exist if:

1) Unconsolidated stream-laid deposits holding streams are present, and

2) There is sufficient water to support agricultural activities as evidenced by:
a) The existence of flood irrigation in the area in question

or its historical use;

b) The capability of an area to be flood irrigated, basedon

stream-flow water yield, soils, water quality, topography,
and regional practices; or

c) Subirrigation of the lands in question, derived from the
groundwater system of the valley floor.

7.3.L Scope

The purpose of this dee+lment is to examine the potential existence of alluvial valley floors in

and adjacent to the areas to be affected by surface operations associated with the Trail Mountain

Mine, an underground coal mine located ten miles northwest of Orangeville, Emery County, Utah.

This section is divided into three parts. First, a general description of the surface operations and site

disturbances associated with the Trail Mountain Mine is presented. Next, a discussion of

geomorphic and irrigability characteristics and the water quality and availability of Cottonwood

Canyon drainages as a possible alluvial valley floor are presented. Finally, the conclusions of the

alluvial valley floor determination are summarrzed.

7.3.2 Site Description

Surface facilities associated with the Trail Mountain Mine ela" areaconsist of the portal area
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The climate of the general ateais semi-arid and continental. Meanmonthlyternperatures range from

about 8' F to the mid-7O's. Temperatures in the region tend to be inversely related to elevation.

Average annual precipitation is approximately 16 inches. Seventy percent ofthe annual precipitation

falls during the winter as snow with most of the remainder coming as sunmer thunderstorms.

7.3.3 Alluvial Vallev Floor Characteristic

The various criteria for determining the existence of an alluvial valley floor are examined in relation

7.3.3.1 Geomorphic Criteria

Alluvial deposits in and adjacent to the mine permit area are shown on Plate 7-9.

Plate 7-9 shows the extent of the alluvium as presented by Doelling (1972) and

shows that the alluvium is found primarily along I 'ewer eeftenweed ereek anid at the

mouth of the Cottonwood Canyon Creek. Only very narrow bands of alluvium are

found along the Cottonwood Canyon Creek above the canyon mouths.

7.3.3.2 Water Quality and Availability

The potential for flood and subirrigation are now evaluated in conjunction with the

alluvial valley fl oor determination.

Flood Irrieation - Flood irrigation near the mine elan permit area is currently, and has

historically been, confined to the alluvial areas of Lower Cottonwood Creek. Water

is diverted at the mouth of the Cottonwood Canvon Creek to irrigate fields on the

alluvium.

No flood irrigation has historically been practiced on the nrilrow alluvium land

upstream in the canyon opening to lower Cottonwood Creek. A reconnaissance

survey of the surrounding region indicates that flood irrigation is also absent in other

areas of similar hydrologic, geologic, and biotic characteristics. The historic lack of
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flood irrigation in these steep, naffow canyons suggests that such activities are not

feasible in the region. In addition, the topography is very steep and consequently not

conducive to agricultural activities.

Cottonwood Canyon Creek water quality is good. A detailed review of the surface

water quality has been presented previously in this report.

Subirrigation - Some subirrigation of vegetation does occur on the alluvial valley

floors shown in Plate 7-9. The subirrigated species, mainly cottonwoods and

willows, are found along the channels of Cottonwood Creek suggesting that

subirrigation is confined to the channel areas where the water table is near the

surface.

7.3.4 Alluvial Valley Floor Identification

Based on the foregoing reconnaissance analysis, the canyon of Coffonwood Canyon Creek cannot be

considered an alluvial valley floor due to the lack of area for supporting an agriculturally useful

crop. The valley floor of Lower Cottonwood Creek, however, canbe classified as an alluvial valley

floor due to the presence of both flood irrigation and limited subirrigation on the alluvium. The

flood or subirrigated alluvial areas are located over two miles from the mine permit areaand are used

for pasture and hay production.

7.3,5 Potential Impacts to the Alluvial Valley Floors

Plate 7-9 shows that the Trail Mountain Mine elan area is over two miles from the alluvial

valley floor at Cottonwood Creek. Little potential exists for the mine operation to impact the alluvial

valley floor. Access to the mine is by existing county road across a minimal amount of alluvial area.

A1l surface disturbances in the portal areawill be protected by sediment control facilities and will be

designed and constructed according to the Utah Coal Regulations in an environmentally sound

manner.
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The hydrologic monitoring program will help determine the actual impact of surface activities and

aid in selecting mitigating measures, if necessary. However, it is PacifiCorp's position that the Trail

Mountain Mine and associated activities will have no significant hydrologic impacts to the alluvial

valley. Details concerning this monitoring progam are outlined in a previous section of this report.

7.4 CLIMATOLOGICAL INFORMATION

PacifiCorp operates a network of weather stations, including two at low elevations (Hunter and

Huntington power plants) and two at high elevations (Electric Lake and East Mountain).

7.4.1 Precipitation

The climate of the permit, areas has been described by the U.S. Geological Survey,

which states that it is semi-arid to subhumid and precipitation generally increases with altitude. The

average annual precipitation ranges from about ten (10) inches in the lowest parts of the pffil+ area$

(southeast) to more than twenty-five (25) inches in the highest parts (northwest). PacifiCorp's

weather station, located in Section26, Township l7 South, Range 7 East, has provided data which

shows that the summerprecipitation in the form of thundershowers averages about the same as the

winter precipitation in the form of snowfall. Because much of the summer precipitation runs off

without infiltration, the winter precipitation has the greatest impact on groundwater.

Precipitation amounts have been and will continue to be recorded at the Hunter and Huntington

power plants, at Electric Lake Dam, and on East Mountain. Precipitation data can be found in the

annual Hydrologic Monitoring Report (Table I -12 for East Mountain data).

7.4.2 Temperatures

Air temperatures vary considerably both diurnally and annually throughout the pemi+ arsa.

Midsummer daytime tanperatures in lower areas commonly exceed 100' F, and midwinter nighttime

temperatures throughout the area commonly are well below 0' F. The summer temperatures are

accompanied by large evaporation rates. Although not recorded, there probably also is significant
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sublimation of the winter snowpack, particularly in the higher plateaus which are unprotected from

dry winds common to the region. Temperature information is collected at the UP&t

weather stations at each power plant, at Electric Lake, and on East Mountain. These data will

continue to be included in the annual Hydrologic Monitoring Report (see Table 7 -12 for East

Mountain data).

7.4.3 Winds

The winds in the area are generally variable. The wind rose presented in FigureT-I3 displays the

variability for the Meetinghouse Ridge area for January to December 1978.

7.5 RECLAMATION HYDROLOGY

7.5.1 General

Reclamation hydrology will take place in two phases. Phase I reclamation will consist ofrernoval of

all diversions and the majority of the culverts, restoration of the main and side canyon channels, ffid

redirection of the reclaimed arearunoff to the sediment pond. Phase II reclamation will consist of

the removal of the sediment pond and all remaining culverts after revegetation standards have been

reached.

It is proposed to use a 2-Phase reclamation program with a sediment pond remaining through Phase I

because of the close proximity of the site to an intermittent stream and the resulting difficulty in

controlling both runoff and sediment by other means. Another advantage to this approach is that by

leaving some culverts in place, access is provided for required maintenance by equipment.

The following sections will describe each of the major hydrologic items involved in reclamation,

along with details on design, operation and final disposition.
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7.5.2 Cottonwood Canyon Channel

During Phase I of the reclamation, the 66-inch culvert that presently carries the main canyon

drainage beneath the site will be removed. The 96-inch to 66-inch transition and trash rack will be

relocated to a point just above the sediment pond, as shown on Plate 3-12. The stream channel will

be reconstructed through the propefty, down to the new culvert inlet near the pond.

It is expected that the reconstructed channel will be on bedrock and, for that reason, it was proposed

that only the channel sides be protected by riprap. Since the bottom conditions are unknown,

PacifiCorp will commit to placement of appropri ately sized nprap and filter blanket on the channel

side and bottom. unless the bottom turns out to be on bedrock.

Riprap, filter blanket and flow designs and calculations are detailed in Appendices 7-3 atdT-4.

Design criteria are summanzed in Table 7 -lI in this Chapter. See Plate 3-12 for structure locations.

The reclaimed main channel slope is projected to be a consistent 60/o as shown in Table 7 -ll and on

Plates 3-L2 and 3-12A.

The reclaimed arearunoff will be prevented from reaching the restored channel by installation of an

earthen berm on the reclamation side of the channel. The berm will direct disturbed runoff to the

sedimentation pond. A typical section of the restored channel (and berm) is shown on Figure 7 -12.

When the revegetation standards have been met, the second phase of reclamation will begin, It will

consist of removal of the sedimentation pond and all remaining culvert sections. The remaining

channel area will be restored as in Phase I, and all newly disturbed areas will be reseeded.

Additional sediment andlor erosion controls, such as strawbales, silt fence, berms, etc., will be

installed if necessary to protect the restored channel and stream.

During reconstruction of the main channel, it is proposed to divert the Cottonwood Canyon Creek

flow around the minesite. This will be accomplished by installation of a small, ternporary dam in the
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channel with a pump diverting the flow into a flexible culvert (or other conveyance structure), which

will discharge either back into the culvert below or into the channel below the pond.

7.5.3 Side Canyon Channel

During Phase I of the reclamation, the 48-inch culvert will be rernoved from the side channel down

to its confluence with the restored main channel. The side channel will also be restored and

riprapped as described in Appendix 7-3. At the intersection of the side and main channels, 40 feet of

48-inch culvert will be left in place in the side channel. The inlet section and trash rack will also be

installed at this location. The reclaimed area will be separated from the restored channels by

installation of an earthen berm on the reclamation side of the channels, providing for reclaimed area

drainage to the north of the side canyon to flow over the culverted area and to the sediment pond.

During Phase II, the remaining 48-inch culvert will be removed along with the sediment pond and

remaining main channel culverts when revegetation standards have been met. The remaining

disturbed area will then be reseeded in accordance with the plan.

Design parameters are summarized in Table 7 -1,1 of this Chapter. Riprap, filter blanket and flow

designs and calculations are detailed in Appendices 7-3 andT-4. A tlpical section of the restored

side channel is shown in FigureT-12, and the overall plan and structure locations are shown on

Plates 3-5 and 3-6.

7.5,4 Sedimentation Pond

The sedimentation pond will remain in place during Phase I ofreclamation. There will be no change

in pond size, operation or configuration. The reclaimed arearunoff will be directed to the pond at

the existing inlet location by earthen berms as described in the previous sections. Runoffarea will be

less than the operational design area by the amount of area involved in the channel restoration;

therefore, thepond capacityis more than adequate to contain the reclaimed arearunoff from a 10-

Ietr, 24 hour event.
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The sedimentation pond will continue to be operated, maintained and inspected, as required, until

such time as it can be removed.

When revegetation standards have been reached on the reclamation, the sedimentation pond and all

remaining culverts will be removed. Any sediment removed from the pond will be hauled to the

Cottonwood Waste Rock Facility for disposal. The main channel will be restored through the former

pond area, and all remaining disturbed areas will be reseeded.

Pond design details can be found in SectionT .2.4.2 of this Chapter. Structure locations for Phases I

and II of reclamation are shown in Plates 3-5 and 3-6.

7.4.5 Post-Mining \ilater Monitoring

Upon completion of Phase I of the reclamation, all water monitoring locations with the exception of

the UPDES sampling point for the sediment pond discharge will enter reclamation status. Post-

mining monitoring will take place at the locations and frequencies described in AppendixT-7. The

UPDES (pond discharge) point will continue to be monitored in accordance with requirements ofthe

permit until such time as the permit is cancelled and/or the pond is removed.
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Table 7-2

94

g1

89
88
86
82
81

88
87
85
84
82
81

89
85
85
83
B3

80

89
84
80
88
83
7g

78

83
79
77

86

89
92

91

88
85
84
82
80
78

84
83
82
81

79
78

85
81

83
78
BO

76

86
79
74
81

75
70

71

77
73
70

82

87
90

81

78
7g
75
74
71

76
75
74
73
72
70

77
72
75
69
73
67

7g
69
61

67
59
35

Straight Row

Contoured

" and Terraced
" and Terraced

Fallow

Row C 72
67
70
65
66
62

65
63
63
61

61

59

66
58
64
55
63
51

66
60
55

74

82
B4

68
49
3g
47
25
6

45
36
25

59

72
74

81

noff Gurve Numbers for Hydrologic Soil-Gover Gomplexes
(Antecedent moisture condition ll, and la - 0.2S)

Cover

Lan Use

Small G n Straight Row

Contoured

" and Terraced
" and Terraced

Straight Row
Legu 'or 

tt

Meadow Contoured

" and Terraced
" and Terraced

Pasture Range

Contoured
ll

It

Roads (

(hard

tcr

Treatment or Practice [va1!picuonqtuon

Poor
Good
Poor
Good
Poor
Good

Poor
Good
Poor
Good
Poor
Good

Poor
Good
Poor
Good
Poor
Good

Poor
Fair
Good
Poor
Fair
Good

Good

Poor
Fair
Good

::___

Hydrologic Soil Group

,l
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I Tab 1 e 7'4

7-43

USCS llater Quality Data at
on Cottonwood Creek above
Orangeville, Utah.

USGS Gaging Station
S Era igh t Canyon , neer

Drtc 0ct 2I Nov l9 Jun 13
1978 l97E l9?9

Jul l6 Aug 05 Scp t5
1979 t9?9 1979

Tine

Srrcro FIor, cfr
9ptc if ic Conduc ENnc c . uuhor / cu
ptl
icrpcreturr, co
0rygcn ( Di r ro Ivcd ) , ug/ I

Coliforu (Fccal), colr. 100 nl
StrcpBococci (Ftcrl ) , coIr. 100 eI
Hrrdncrr rt CeC03, og/l
Hrrdncr! .r CrC03 ( Honcrrbonet* ) , r3/l
Crlciuq (Dirrolvcdi, uB/l

llrgnrriuu ra !1g (Dirrolvcd), aB/I
Sodiuu (Dirrolvcd), oB/1
Sodiuo (Perccnt )
Sodiua Abrorption Rrtio
5od iuu Eotrrt iuu rr Nr (Dirrolvcd ) , ag/1

Posrrriur rr K (Dirrolvcd), a3/l
licrrbonrtc rr HC03, tglL
Crrbosrtc rr C03, og/l
Al kr I ini ry rr CrC03 , r8/ 1

Crrbou Dioridc rr CO2 (Dirrolved), og/1

Sulfrtt rf S04 (DitroIYcd), tg/l
Chloridc rr Ct (Dirrolvcd), lg/I
Fluoridt rr F (Dirrolvcd), ul./I
Silicr ar SI0? (Dirrolvcd), ug/I
Solidr (Dirrolvtd), Eorr.pcr rc/ft

llitrrB. r. N (Dirrolvcd), rE/l
llitritc rf tl02 (Dirrolvcd), og/1
Nitrogen ll02 + N03 rr tl (Diraolved), o8/1
Aononir rr N (Dirrolvcd), ag/l
0rjrnic Hitrogcn rr ll (Dirrolvcd), ug/l

Orgenic Aaronia er l{ (Totel}, rg/t
0rjraic Nitrogcn Ntl4 (Totrl Surpcndcd) ' ot/l
aEEoDir + 0rganic Nitrogen (Dirrolvcd), og/l
Phorphorur rl ? (Totrl), ug/1
Phorphorur ortho er P (Dirrolved), og/1

Phorphrtc 0rtho rr P04 (Dirrolved), ug/1
!oron rr B (Dirrolved), ug/l
0rgrnic Crrbotr er C (Dierolvcd), og/l
Orgrnic Crrbon er C (Totrl Surpcndc.d), ag/1
Phrnol r , ug./l

oit 6 Gtrrrr (Toerl), og/1
Arrrnic ar Ar (Dirrolvcd), ug/l
Chrooiuo rr Cr (Dirrolvcd) 

' ug/ I
tron rr Fc (Dirrolvrd), uB/l
Lcrd rr Pb (Dirsolved), ug/l

Lirhiuo rr Li (Disrolved), ug/1
!{rngrnrfc r! Hn (Dirrolvcd), ug/1
Sclcuiuo rr Sc (Dirrolvtd), ug/l
StronEriur rr Sr (Dirrolved), ug/1

Zinc rr Zn (Dirrolvrd ) , ug/ I
Solidr Sur of Conrtitucc!r (Dirrolvcd),rag/1
SoIidr (Dirrolvcd), roar/deY

Ir30 1030

.33 ,r7
t30 5?0
8.7 8,9
8.5 .0
Lr rl.2

r13
EI

300 300
30 16
54 55

39 39
t4 13
99

-:: -::
2,9 t.9
2 80 3I0
74 t8

210 2t4
1 .0 .7

49 44
10 t.0

.l
6.9 6.9
.{+6 .47

.31

.00

.3I

.02

.72

.t2
,00
'74.0I0
.00

.00
50

1.5

3

0
1

0
IO

130

TO
2

I
320

3

338 342
.30 .53

1430 rE30

3,3 .94
tt70 540
7.8 E.E

l?,0 17,0
7.4

250
I7

. 19

3E
t8
I3
.5
20

2.1
260

I4
240

.?

56::: 1:1
6.5
.42

::: ::-

::: :.:

::::::

::_ -::

JII

.79

1630 1615

.54 .32
560 960
8,7 E.6

19.5 13.5
7.0 8.2

24
2 000
180 1?0
50. 40
40 L2

l+ l.

13
(

26

4l
l6
24
,4
18

I
6.1 2.3
260 260
10 t0

230 130
.9 r.l
61 60
11 9.1
.z

6.7 6.E
.45 .43

.08

.00

.0E

.0I
,I3

1t

.04

. t4
.0I0

.00

.00
60

2.0
.l
0 -'-
0 ---
I ---
0 ---
0 ---
0 ---

?0
1 ---
I ---

370

3 ---
328 315
.48 .27



Table 7 -s

utah Division of Health numerical standards for water in
the state.

Cons t i tutent

cL'.S
Dq.i?3tr C

Sgurc!
ulB lCj zgu

htr rct i1 0a
I Aer thct i c.s

Agur Irc
liildltfr

3A 38 3C 3D

h9r1-
tu[+tr

, noul,

lrt prt t rl
6

Erctcrloloc{cr1 (}io./100 nl }

(:D-Cl-" Gra:,ri'ri r l'*rn)
!'rrir.r,n ictal Lol i forrs
hrir.ue f tcal Coliforar

Ptryr isrl

Tctr'l Di c as1 ved Grsrrr
t.inialc D0 (ng/l ) (r)
lre ritr..e.'i e=,?t rr t urt
|'rrir.* ita7. Chr,nge
pF.

Iurliriiry increert (c)

Chrrr.i cr I {.'* r i r:ulr. r5,f l }

Arrcnlt. disrolvcd
$1tira, {i15qlved
Ca d:-"irr-. 4i 13gll ved
th'c;iuc,, Ciscolred
Ct;)er, dissolved
[yrnidr
Iror.. dissolvtd
Ltrd. dissol vtd
t',erCury' tOtfl
Phenol
Sr'r cni u.t, 6';3591vcd
5i I vcr , di s so'l vtd
?inc, digsolvrd

il{-. rs li lun-ionird}
ChTorinr
fluoridt. disrolved (t)
tlO. rr lf
Ec/on, dissol"cd
H;5
lls (f)

Erdiglooitr-I (r,arinr.m PCi/l )

Erosr AlPhr
Rrdiun ?26, ??E combined
Strontir.n 90
f ri tirr

Prsiic idel lr'arinura ug/l )

. fndrln
L inirnt
teihoryc hl or
Torr, phan!
?. 4-0
z. 4, 5-TP

loltuti"" tf#ctto.s Il)
Eresl Sctr (pci/l)
B0l (nrg/f )
rii". rr r (.S/l )
Foi rs P ('e/1)(h)

u-

50 5,000
' ?,0J0

le
. 5.5
at

t

a'

t

alt

6.5-S.0 6,5-9.0 6.1-9.0

,ltt

l.r-?.1 1.c-?.1 1.1-?.{
l0 l0 l0

att

05

.010 .010 .olD

.05 .05 .05'
at,t

tlta

.tal.05 .l)5 .05
.00? .o0z .002

t t r'

.01 .01 .0t
-05 .05 .05
rat

15 15 l5
555
888

?0.000 ?0.000 ?0.000

,2 .? .Z
444

lo0' ro3 t00
355

ro0 100 lm
t0 l0 l0

50 50 50r.5

tl(( ((
tr
ft

6.5-9.0 6.3-s.
l0 tflu lB hTu

1,000 5,000
?00 ?,000

t

a

I

a

I

I

t

t

I

t

I

t
t
I

t

t

a

a

t

t

I

t

t

t
*
t

tt

55
l4
n5 -c3

a

a

a

I

I

t

I

I

t

t

a

I

a

t

t

I

t

I

I

t

a

(b) (b)
6.0 3,5

200c z70c
?oc rof,

6.S-9.0 6.S-9,0
t0 IITU )0 rfTu

5.5
I

t

5.5-9.0
15 liru

.E
't='t
rr=r

.o00{ ld } .00{ {d ) F r
.10' -I0 = .10
.01 ,01 u I

.oo5 ,005 H t
!.0. l.o : :.o
.05 -05 = .

.0oc05 .00005 E .o0oc5
.ol .ol E- .
.05 .05 H '.ot .ol 6 '.05 .oi i .

Is(e) tl(rt H ls{s}
rr--t
rr;+

o?-0?Et(x}e.0lir
e '. r < t

.tet

oo? .oo2 E !
tr=l

g

l-,c

.50
5

s0 5055r{
05 .05

o
0c4
.01
.03
005

001 .001
.01 -.01
. 03 .03
o05 .005

It

tt

rl
.l

t
t
a
t

5,5- 9. D
t

-I
t

.01

.r0

.?
I
t

.l
t
t

.05
t

t

I

t

t

.75
t

t?00

ts(s)
t

t

t

a

t

t

t

t

t

f

50
5
!

I

6
LJ

a

€
I

L;

E
e

CI

e

=
eE

YI

.L
t

a

e
I

s
€
c
a

E

E

E

I

E
o

rtt

tntuf{icient tvirilncc to Lerrrnt ihc
nr=rricll standrrd. LitrltS tllioned
Lrr{r.

l'arirrua Gonctntrttion vlripg rrcorCing
dr i l.y rrlr iUr t?itlh t i r t enperr turg.

Temo . gC 
rto /l

ct'irb'l ill'.:rrnt of
0a c.rg?-bJ-crrQ

(r) ts thr

{r) Thrrr linitr rri not rpplicable ts lorer riri.rr lcvrlr
tn 6tEp inpound:*ntt.

lis'. ts trctrd I I0i sf rrtrrrrtion.

Ior Eltsrrt 2A, ?8, 34. rnd 38 rt br(lground leveJr of
lEf hTltr or grclttrr r lO! lncrrrrc linit vlll bt urcd
lartrrd o{ tht nur.erlc vrlur! listcd. For Clrrr 3D rt
t,rctground levclr of 150 lflUs or grtri.rr, I J. lncrcal?
licit vill bt urtd tnrtrrd of th_G nu,aeric vr)ur lirtcd.
lhort lcrE vrritartl r.ey br contldrrrd on r cfrt-bt-
rrrr [*l{t.

l?.0 rnd belo*
t?.) ro 14.6
l(.? to l].6
17.? to ?1,(
?1-S ro ?6.?
?6.3 to 3Z-5

Totrl di r rol vsd ro1 idr (iDg)
oa r crlr-by-crrr Lrclt.

(bl

(c)

2.lt
2.2
?.0
t.8
l-6
1.4

linit r..ry be rd.jurtcd

tdl lir{t rrrrll bt ln'-rcrrrd Urrrcfold t{ Crt0, }.rrdntrr
ln rrtrr trcttCt 150 ;g/l

lnr3s1ig11ion! shoul d bc conductrC to dryrlop r.rcrt infor-r:tion r'htrr th:lr pollutton indicrtor lryrlr rrc rr-
t rfdcd.
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Table 7-8 - continued

Ghannel Flow Calculation
Culvert from Road

Bed Slope
Manning's N

Bottom Width
Channel Side Slope
Flow Depth
Cross Sectional Area
Wetted Perimeter
Hydraulic Radius
Discharge
Velocity

0.02
0.024

0.01
1

0.4196697
0.1803193

1 .197005
0.1506421

0.45
2.495573

feet

feet
square feet
feet
feet
cubic feeUsec
feeUsec



Table 7.9

Sediment Pond Storage and Spillway Gapacity Requirements

Variable

Disturbed Area

Undisturbed Area

Total Area (A)

Weighted Curve Number (Disturbed Area)

Weighted Curve Number (Undisturbed Area)

S

Z5-year, 24-hour Precip. (P)

2S-year, 24-hour Runoff (0). - Disturbed

25-year, 24-hour Runoff (0) - Undisturbed

Hydraulic Length (L)

Average Watershed Slope (Y)
Time of Concentration (Tr)

25-year, 24-hour Peak Inflow

1 O-year, 24-hour Precip.

1O-year, 24-hour Runoff - Disturbed

1O-year, Z4-hour Runoff - Undisturbed

1 O-year, Z4-hour Runoff

Sediment Storage Requirements

Pond Storage Requirements

acres

acres

mi2

inches

inches

inches

inches

feet
o/o

hours

cfs

inches

inches

inches

ac-ft

ac-ft

ac-ft

9.45

26.61

0.56

78.5

72.0

2.74

2.9

1.?2

0.75

22AO

8.0
0.37

36.46

2.4

0.75

0.48

1.65

0.47

2.12



Table 7.10

Sediment Pond Storage and Spillway Gapacity Requirements

Sediment Storage Volume

Runoff Storage Volume

Total Storage Volume - Design Volume

Embankment Height at Design Volume

Spillway Capacity

Spillway Diameter

Head Above Spillway Crest as Design Discharge

Required Freeboard

Required Total Embankment Height

Actual Embankment Height of Existing Pond

Total Width

ac-ft

ac-ft

ac-ft

feet

cfs

inches

feet

feet
feet

feet

feet

0.47

1.65

2.12

14.50

36.50

48.00

0.80

1.00

16.00

17.00

11 - 13



Table 7-11

Design Griteria
Reclamation Hydrology

Location
Main

Ghannel
Side Sediment

Ghannel Pond Inlet

Undisturbed Drainage Area

Disturbed Drainage Area

Preci pitation 1 lyr l24hr

Precipitation 1 00yr/24hr

Flow

Slope

Bottom Width

Side Slope

Manning's N

Velocity

Flow Depth

Area Required

Min. Structure Area

Rip-rap Required

:::: 
'uu ':I
3.Bo **** 

u'u

160.00 20.10

0.08 0.065

2.00 0.010

2:1 2:1

0.04 0.04

11.67 6,24

2.16 1.27

13.71 3.22

24.00 4.00

YN

acre

acre

inches

inches

cfs
o/o

feet
H:V

fps

feet

sq. ft.

sq. ft.

Y/N

_:l'nun
****

3.80

710.00

0.06

7.00

2:1

0.04

15.O2

3.42

47.28

72.00

Y



fabfe 7-11 - continued

Channel Flow Calculation
Main Channel

Bed Slope
Manning's N

Bottom Width
Channel Side Slope
Flow Depth
Cross Sectional Area
Wetted Perimeter
Hydraulic Radius
Discharge
Velocity

0.06
0.04

7

0.5
3.417295
47.27688
22.28261
2.121694

710
15.01791

feet

feet
square feet
feet
feet
cubic feeVsec
feeUsec



fabfe 7-11 - continued

Ghannel Flow Galculation
Side Ghannel

Bed Slope
Manning's N

Bottom Width
Channel Side Slope
Flow Depth
Cross Sectional Area
Wetted Perimeter
Hydraulic Radius
Discharge
Velocity

0.08
0.04

2
0.5

2.165701
13.71192
11.68531
1.173432

160
11.66868

feet

feet
square feet
feet
feet
cubic feet/sec
feeUsec



fabfe 7-11 - continued

Ghannel Flow Galculation
Sediment Pond lnlet

Bed Slope
Manning's N

Bottom Width
Channel Side Slope
Flow Depth
Cross Sectional Area
Wetted Perimeter
Hydraulic Radius
Discharge
Velocity

0.06
0.04
0.01

0.5
1.266117
3.218768

5.67225
0.5674588

20.1

6.244627

feet

feet
square feet
feet
feet
cubic feeUsec
feet/sec
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Table 13
Watershed Hydrograph - recreated from STORM@

Project Title
Inflow into Structure
Structure Type

Watershed Data for Watershed #1

Trail Mountain Area 1A
#1
Null

Curve Number =
Area =
Hydraulic Length =
Elevation Change =
Concentration Time =
Concentration Time Type =
Unit Hydrograph Type =

Total Area =

95
0.2

320
I

0.03
SCS Upland
Disturbed

0.2

acres
feet
feet

hours

acres

Storm Data

Total Precipitation
Storm Type
Peak Discharge
Discharge Volume

2.2 inches
SCS 6 hr design storm

0.15 cfs
0.02 ac-ft

Iime
(hr)

Rainfall Hydrograph
(in) (cfs)

Time
(hr)

Rainfall
(in)

Hydrograph
(cfs)

0.00 0.0000 0.000 0.20 0.028 0.000
0.40 0.0280 0.000 0.60 0.035 0.000
0.80 0.0420 0.001 1.00 0.042 0.003
1.20 0.0470 0.006 1.40 0.047 0.009
1.60 0.0650 0.015 1.80 0.308 0.023
2.00 0.0840 0.028 2.20 0.327 0.115
2.40 0.0327 0.145 2.60 0.208 0.106
2.80 0.0088 0.051 3.00 0.088 0.043
3.20 0.0700 0.036 3.40 0,070 0.035
3.60 0.0590 0.030 3.80 0.048 0.025
4.00 0.0480 0.024 4.?O 0.043 0.022
4.40 0.0430 o.Q22 4.60 0.039 0.020
4.80 0.0350 0.018 5.00 0.035 0.018
5.20 0.0320 0.016 5.40 0.032 0.016
5.60 0.0330 0.017 5.80 0.035 0.018
6.00 0.0350 0.018 6.20 0.000 0.003
6.40 0.0000 0.000



Project Title
Inflow into Structure
Structure Type

Watershed Data for Watershed #1

Table 13 - continued
Watershed Hydrograph - recreated from STORM@

Trail Mountain Area 1B

#1

Null

Curve Number =
Area =
Hydraulic Length =
Elevation Change =
Concentration Time =
Concentration Time Type =
Unit Hydrograph Type =

Total Area =

98
0.2
140

1

0.02
SCS Upland
Disturbed

0.2

aGres
feet
feet

hours

Storm Data

Total Precipitation
Storm Type
Peak Discharge
Discharge Volume

2.2 inches
SCS 6 hr design storm

0.2
0.03

cfs
ac-ft

Time
(hr)

Rainfall Hydrograph
(in) (cfs)

Time
(hr)

Rainfall
(in)

Hydrograph
(cfs)

0.00 0.0000 0.000 0.20 0.028 0.000
0.40 0.0280 0.001 0.60 0.035 0.005
0.80 0.0420 0.011 1.00 o.042 0.015
1.20 0.0470 0.020 1.40 0.047 0.022
1.60 0.0650 0.032 1.80 0.308 0.044
2.00 0.0840 0.048 2.20 o.327 0.176
2.40 0.0327 0.204 2.60 0.208 0.143
2.80 0.0088 0.067 3.00 0.088 0.056
3.20 0.0700 o.o47 3.40 0.070 0.045
3.60 0.0590 0.039 3.80 0.048 0,032
4.00 0.0480 0.031 4.20 0.043 0.028
4.40 0.0430 0.028 4.60 0.039 0.026
4.80 0.0350 0.023 5.00 0.035 0.023
5.20 0.0320 0.021 5.40 0.032 0.020
5.60 0.0330 0.021 5.80 0.035 o.o22
6.00 0.0350 0.023 6.20 0.000 0.003
6.40 0.0000 0.000



Table 13 - continued
Watershed Hydrograph - recreated from STORM@

Project Title
Inflow into Structure
Structure Type

Watershed Data for Watershed #1

Trail Mountain Area 1C
#1

Null

Curve Number
Area
Hydraulic Length
Elevation Change
Concentration Time
Concentration Time Type
Unit Hydrograph Type

Total Area

77
1.6

513
52

0.06
SCS Upland
Forrested

1.6

acres
feet
feet

hours

acres

Storm Data

Total Precipitation
Storm Type
Peak Discharge
Discharge Volume

2.2 inches
SCS 6 hr design storm

0.31 cfs
0.07 ac-ft

Time
(hr)

Rainfall Hydrograph
(in) (cfs)

Time
(hr)

Rainfall
(in)

Hydrograph
(cfs)

0.00 0.0000 0.000 0.20 0.028 0.000
0.40 0.0280 0.000 0.60 0.035 0.000
0.80 0.0420 0.000 1.00 o.042 0.000
1.20 0.0470 0.000 1.40 0.047 0.000
1.60 0.0650 0.000 1.80 0.308 0.000
2.00 0.0840 0.000 2.20 0.327 o.o47
2.40 0.0327 o.226 2.60 0.208 0.313
2.80 0.0088 0.255 3.00 0.088 0.244
3.20 0.0700 0.242 3.40 0.070 4.247
3.60 0.0590 0.241 3.80 0.048 0.225
4.00 0.0480 0.217 4.?O 0.043 o.204
4.40 0.0430 0.194 4.60 0.039 0.180
4.80 0.0350 0.165 5.00 0.035 0.158
5.20 0.0320 0.149 5.40 0.032 0.143
s.60 0.0330 0.143 5.80 0.035 0.146
6.00 0.0350 0.147 6.20 0.000 0.091
6.40 0.0000 0.060 6.60 0.000 0.048
6.80 0.0000 0.037 7.00 0.000 0.028
7.20 0.0000 0.020 7.40 0.000 0.014
7.60 0.0000 0.009 7.80 0.000 0.004
8.00 0.0000 0.002 8.00 0.000 0.000
8.40 0.0000 0.000 8.20 0.000



Table 13 - continued
Watershed Hydrograph - recreated from STORM@

Project Title
Inflow into Structure
Structure Type

Watershed Data for Watershed #1

Trail Mountain Area 4
#1

Null

Curve Number
Area
Hydraulic Length
Elevation Change
Concentration Time
Concentration Time Type
Unit Hydrograph Type

Total Area

95
0.1
109

52
3.5

SCS Upland
Disturbed

0.1

acres
feet
feet

hours

acres

Storm Data

Total Precipitation
Storm Type
Peak Discharge
Discharge Volume

2.2 inches
SCS 6 hr design storm

0.007 cfs
0.02 ac-ft

Time
{hr)

Rainfall Hydrograph
(in) (cfs)

Time
(hrl

Rainfall
(in)

Hydrograph
(cfsl

0.00 0.0000 0.000 0.20 0.028 0.000
0.40 0.0280 0.000 0.60 0.035 0.000
0.80 0.0420 0.000 1.00 0.042 0.002
1.20 0.0470 0.003 1.40 0.047 0.004
1.60 0.0650 0.007 1.80 0.308 0.011
2.00 0.0840 0.013 2.20 o,327 0.056
2.40 0.0327 0.071 2.60 0.208 0.051
2.80 0.0088 o.o24 3.00 0.088 0.021
3.20 0.0700 0.017 3.40 0.070 0.017
3.60 0.0590 0.015 3.80 0.048 0.012
4.00 0.0480 0.012 4.20 0.043 0.011
4.40 0.0430 0.010 4.60 0.039 0.010
4.80 0.0350 0.009 5.00 0.035 0.00s
5.20 0.0320 0.008 5.40 0.032 0.008
5.60 0.0330 0.008 5.80 0.035 0.009
6.00 0.0350 0.009 6.20 0.000 0.001
6.40 0.0000 0.000



Table 14
Circular Ghannel analysis & Design

Solved with Manning's Equation

Open Channel - Uniform Flow

Worksheet Name Trail Mountain Pipe #1

Comment Trail Mountain Culvert #1 (inflows 1A, 18, 1C)

Solve for Actual Depth

Given Input Data

Diameter
Slope
Manning's N

discharge

1.00
0.06

0.025
0.66

feet
fuft

cfs

Gomputed Results

Depth
Velocity
Flow Area
Critical Depth
Critical Slope
Percent Full
Full Capacity
QMAX @ .e4D

0.26
4.12
0.16
0.34

0.0208
25.77
4.54
4.88

feet
fps

sq. ft.
ft

fuft
o/o

cfs
cfs

Reprinted from Open Channel Flow Module. Version 3.21 O 1990

Haestad Methods. Inc., 37 Brookside Rd, Waterbury, GT 06708



Table 14 - continued
Gircular Ghannel analysis & Design

Solved with Manning's Equation

Open Channel - Uniform Flow

Worksheet Name Trail Mountain Pipe #4
Comment Trail Mountain CMP #4 (inflows 14, 18, 1C, & 4)

Solve for Actual Depth

Given Input Data

Diameter
Slope
Manning's N

discharge

1.00
0.067
0.025

0.73

feet
fuft

cfs

Computed Results

Depth
Velocity
Flow Area
Critical Depth
Critical Slope
Percent Full
Full Capacity
QMAX @ .94D

0.26
4.41

0.17
0.36

0.0209
26.37

4.8
5.16

feet
fps

sq. ft.
ft

ft/ft
o/o

cfs
cfs

Reprinted from Open Channel Flow Module. Version 3.21 O 1990

Haestad Methods. Inc., 37 Brookside Rd, Waterbury, CT 06708



Table 14 - continued
Gircular Channel analysis & Design

Solved with Manning's Equation

Open Channel - Uniform Flow

Worksheet Name Trail Mountain Pipe #5
Comment Trail Mountain Temporary Pipe #5

Solve for Actual Depth

Given Input Data

Diameter
Slope
Manning's N

discharge

0.50
0.058
0.016

0.41

feet
ft/ft

cfs

Computed Results

Depth
Velocity
Flow Area
Critical Depth
Critical Slope
Percent Full
Full Capacity
QMAX @ .e4D

Q.21

5.19
0.08
0.33

0.014
42.33

1.1

1 .18

feet
fps

sq. ft.
ft

fuft
o/o

cfs
cfs

Reprinted from Open Channel Flow Module. Version 3.21 O 1990

Haestad Methods. lnc., 37 Brookside Rd, Waterbury, CT 06708
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Figure 7-7: Monthly distribution of flows for Cottonwood Creek above Stright Canyon for the water year 1979 (October 1978
to September 1979). (from Water Resources Data for Utah. Part 1: Surface Water Records, 1979 USGS gaging
Station 09324200)



Figure 7-8
Typical Sections of Curb/Gutter Diversion

Trail Mountain Mine

Curb/Gutter
(Upper Section)

1" = 1'

Curb/Gutter
(Lower Section)

1" = 1'

Grouted Rip-rap

0'1
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