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July 27,2010

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

I n C

RE: Clean Copies of Task lD #3504, Winter Quarters Ventilation Facility (WQVF), Canyon
Fuel Company, LLC, Skyline Mine, C/00T1005,

Dear Daron:

Attached to this letter are six (6) clean copies for Winter Quarters Ventilation Facility, Task
#3504. The information is a compilation of approved information concerning the Winter
Quarters ventilation Facility from the March, June, and July 2010 submittals.

It is our understanding that the Memorandum of Understanding (MOU) between Canyon Fuel
Company, LLC - Skyline Mine (CFC), Utah Division of Oil, Gas, & Mining (DOGM) and Utah
State Historical Preservation Office (SHPO) has been signed by DOGM and CFC and is
pending SHPO signatures. Skyline anticipates a fully-executed copy of the MOU will be
forwarded to the Mine once SHPO signs the document.

Attached to this cover letter are completed C1 and C2 forms, six (6) clean copies of text of the
M&RP modified information, numerous plates and engineering report, and one (1) Compact
Disc (CD) containing the complete submittal package.

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

Sincerely:

Environmental Engineer - Skyline Mines

Enclosures

fio-7ou, !*c^a^l,tO

Gregg Galecki, Environ. Engineer
HCR 35, Box 380
Helper, UT 84526
(435) 448-2636 - Office
(435) 448-2632 - Fax

RECEIVED
JUL 2 Z A0r0

DIV,OF OIL, GAS & MJNING

coPYn'To
ATTACEI},TENT NOT PRINTED. MAINT'qINED
ELECTR.ONICALLY Ol[Y (Attachment ln
D a t e  F o l d e r :  0 7 2 7 2 0 1 0 )

Date:



APPLICATION FOR COAL PERMIT PROCESSING

Permit change I New Permit ! Renewal f] Exploration ! Bond Release fl Transfer OPY

dilTi5d PermitNumber: C/007/005
Title: Winter
Description, Include reason for application and timing required to implement:
Task #3504 - Clean Copies of final submittal.

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

IvesnNo
I Yes X llo
!vesXNo
f lYes X No
!YesXNo
!vesXNo
XYes lno
IvesXNo
f]Yes X No
nYesXNo

Change in the size of the Permit Area? Acres; 7.93 Disturbed Area: _ ! increase ! decrease.
Is the application submitted as a resuh 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 approu"d?
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 anoccupied dwelling?
ls 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:

Does tbe 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 R2p2)
Does the application require or include collection and reporting of any baseline information?
Could the application have any effect on wildlife or vegetation ourside 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 swface facilities?
Does the application require or include water monitoring, sediment or drainage control measures?
Does the application require or include cenified designs, maps or carculation?
Does the application require or include subsidence contror or monitoring?
Have reclamation costs for bonding been provided?
Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?
Does the application affect permits issued by other agencies or permits issued to other entities?

Please attach six Clean o f the  a ron. number includes a for the Price Field Office

1 .
2 .
3 .
4 .
5 .
6 .
7 .
8 .
9 .
1 0 .

I  l .
12.
1 3 .
14 .
1 5 .
16 .
1 7 .
1 8 .
19 .
20.
2 1 .
22.

XyesDNo
!YesXNo
XyesDNo
XyesnNo
XYesnNo
XYesnNo

^[ ves n No

eY::EN:
nYesXNo
XYesnNo
f i ves [No
ny" rXNo

Ventilation Facili

I hereby cenifu that I am a responsible official ofthe applicant and rhat the informatron contained in this applicatron is true and correct to the best ofmy
and belief ln all resp.ects with the laws of Utah in reference to commitments, undertakings, and obligations, herein

=V<^\<1 ( Sare w=ern 
- 

Z5
slgn

Subscribedandswomrobeforemethis -dayor ,20- @e i4{ta[ /1aUA7+r 7127//0

Notary Public
My commission Expires:
Attest: State of

) n \

)  ) ss :
Countv of

For Office Use Only:

)

Assigned Tracking
Number :

Received by Oil, Gas & Mining

: RECEIVED
' JUL 27 2010
DIV. OF OIL, GAS & MINING

Form DOGM- Cl (Revised 3t22t20l})



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

Permittee: Canyon Fuel Company, LLC

eril:'Skyline Mine PermitNumber: C/007/005
itle: Winter Quarters Ventilation Facility-Final Approval; Clean Copies ( 1 of 2)

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

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED

Section l ;  pages l-20. l -30. 1-34. l -3 '7,  l -38, l -39

Section l; page 1-39a

Section l, Appendix I 18-A, Carbon County Conditional Use Permit application

Section l, Appendix I l8-A: Conditonal Use Permit - Carbon County

n e0o X Replace

X eaa I Replace

X eoo ! Replace

X eaa flReplace
X eaa I Replace

X eaa flReplace
X eoa flReplace

flRemove

! Remove

! Remove

f] Remove

! Remove

! Remove

f]Remove

! Remove

! Remove

f]Remove

! Remove

! Remove

I Remove

! Remove

f]Remove

I Remove

flRemove

I Remove

I Remove

flRemove

! Remove

flRemove

! Remove

flRemove

! Remove

flRemove

I Remove

flRemove

Section l, Appendix I l8-A; D Euray Allred Family Trust Easement

Section l, Appendix I l8-A; Assistant Secretary Certification; Ark Land Inc.

Section l, Appendix I 18-A; Scofield Town Right-of-Entry
Section l, Appendix I l8-A; Affidavit of Publiction - Public Notice for Winter Quarters
Ventilation Facilitv

Sect ion 2.1;  pages 2-4c1,2-4d

Section 2.2; pages 2-21(a), 2-21 (b)

Section 2.3; pages 2-30 0), 2-3001), 2-35c, 2-36, 2-36a, 2-36b, 2-38

Section 2 .4 ; pages 2-43 a, 2-43b 2-44a

Section 2.5; pages 2-51d2-51s.

Section 2.7;page2-63

Section 2.8; pages 2-67 , 2-68, 2-7|a, 2-7|b,2-72a

Section 2.9: pages 2-104(l)

Sect ion 2.9;paee 2-104 ( i l )

X eao
flaoa
n aaa
! aoo
n eao

4Add
lleoo

f lAdd
n eao
X eoo
n aao
E eao
[] eoo
n noo
f leaa
X eao
E noa
n eoo
! eoo
X eao
fleaa

! Replace

I Replace

[l Replace

I Replace

[l Replace

fi Replace

fi Replace

[] Replace

I Replace

flReplace

I Replace

I Replace

[l Replace

I Replace

fi Replace

! Replace

[] Replace

fi Replace

I Replace

! Replace

ffi Replace

'  
Sect ion 2.10;  page 2- l  I  l (b)

Sect ion 2.1 l ;

Section 2.12; pages 2-125,2-12'7 ,2-128
Sect ion 2.14; 2-161

Section 3.2, pages 3-31(a), 3-31(b), 3-63(i), 3-630), 3-72(c), Figures 3.2.4a and 3.2.4b

Section 3.4: naee 3-83

Section 4.1: page 4-3(a), SECTION 4.2- Table 4.2'l and 'Blank Pages 4-8 through 4-l I

Section 4.3; Bond Summary, Demolition summary, Earth summary, X9Y9g9!9!19!-99sts

Section a.3: WQ Demolition, WQ Eanh

Section 4.4; pages 4-28, 4-29(a), 4-30

Section 3.2, pages 3 -1 5, 3 -23, 3 -23 (a), 3 -3 l, 3 -'7 2(b)

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

Six (6) clean copies of the submittal to the Salt Lake Office.

)

Received by Oil, Gas & Mining

: RECEIVED
JUL 27 2010

DIV OF OIL, GAS & MTNING

Form DOGM - C2 (Revised March



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

Permittee: Canyon Fuel Company, LLC

P,a O$DV
Mine: Skyline Mine Permit Number: c/007/005

Winter Quarters Ventilation Facility-Final Approval: Clean Copies (2 of 2)
le a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit application.

lndividually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table ofcontents, section ofthe
plan, or other information as needed to specifically locate. identify and revise the existing Mining and Reclamation Plan. Include page, section and
drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED

Section 4.6; pases 4-34h\.4-35. 4-38(c). 4-38(d). 4-41(e)

Section 4.7, pases 4-58(a), 4-58(b), 4-58(c)

Section 4.9: pase 4-62h\

Section 4.9, Fie. 4.9-B, Fis. 4.9-C. ;

Section 4.1 I : paees 4-68- 4-69. 4-7 1. 4-72

n noo I Replace

E aoo ffi Replace

X Add ! Replace

fleoo I Replace

X eaa flReplace

fleoo I Replace

n eoo [l Replace

E aoo fi Replace

! Add fi Replace

n eoo ffi Replace

! aao I Replace

n,qoo X Replace

X eoo ! Replace

X eoa ! Replace

Section 4. I  3; pages 4-82. 4-82(a), 4-83

Section 4.14: pase 4-84

Section 4.16: page 4-90

Section 4.18; paee 4-10

Section 4. I 9; pase 4- I I 0

Section 4.20:4-114(a

n Remove

! Remove

! Remove

n Remove

fl Remove

! Remove

I Remove

fl Remove

! Remove

I Remove

! Remove

! Remove

! Remove

! Remove

fl Remo,ne

I Remove

E Remove

n Remove

! Remove

I Remove

E Remove

I Remove

! Remove

n Remove

! Remove

E Remove

n Remo,ue

Plates 3.2.4-3A 3.2.4-3G. 4.4.2-3A 4.4.2-38

Plates 1.6- t .  1 .6-2,1.6-3.2.2.1-1.2.2.1-1.2.2.7-2.2.21-3,2.2.7-4,2.23- '7 ,2.3.4 '2.2.3.5.1-1,2:3.5-2-
1 .2 .3 .6 -1 .2 .3 .6 -2 .2 .7 .1 -1a .2 .7 .1 - l b .2 .8 .1 -1 ,2 .12 .1 '1 .3 ,1 .8 -2 ,3 .3 -2 ,4 .17 .3 -1A ,4 .17 .5 -1

Appendix A-1, Vol.2: Clements Geophyisical report - Seismic Refraclqn

Appendix A-2. Vol.2: NRCS Production.Estimates

I eoo
& aoa
-X aoo

X aoo
X eoo

X eoo
X,qoo
XlAdd

X aoo

X Add

Eleoo

X Add

X aoo

I Replace

! Replace

I Replace

I Replace

! Replace

I Replace

! Replace

! Replace

! Replace

fl Replace

! Replace

I Replace

! Replace

Appendix A-2, Vol.2; Canyon Environmental, Soil Survey
Appenix A-2, Vol. 2: Vegetation Sampling and Sensitive Species at the Ventilation Shaft Site (revised)
- Mt. Nebo Scientific

Appendix A-3, Vol.2; Wildlife Studies Summary 2006-2008, Tg!4lgqb

Appendix A-3, Vol.2: Winter Quarteis Wildlife survey, 2009, Westem Land Services, Inc.
Appendix A-3 Vol.2. Western Land Services. Winter Quarters Canyon Subsidence and Pad
Disturbance Areas - Reoort Addendum
Appendix A-3, Vol.2, Western Land Services. Mace Crane email indicating golden eagle habitat does

not exist in the area.
Engineering Calcularions Vol.5, Vol. 2 - Section 24: Winter Quarters Ventilation Shafi Pad Runoff and

Sediment Control Desisn Reoort - EarthFax Engineering. Inc.
Appendix A-1, Volume 2. EarthFax Engineering, March 16, 2010 letter outlining FlowMaster numeric
hvdroloeic model for Winter Ouarters Creek.

CONFIDENTIAL FILE: Dril l  los 08-l-5
CONFIDENTIAL FILE: A Cultural Resource Inventory of the Proposed Winter Quarters Ventilation
Facility, ln Winter Quarters Canyon, Skyline Mine, Carbon County, Utah
CONFIDENTIAL FILE: Cultural Resource Addendum Report of the Proposed Ventilation Facility in
Winter Quarters Canyon, Skyline Mine. Carbon County. Utah - Canyon Environmental

XlAdd I Replace fl Remove

Any other specif ic or special instruct ion required for insert ion of this proposal into the Mining and
Reclamation Plan.

Iix (6) clean copies of the submittal to the Salt Lake Office.
,

Received

JUL 2 7 2010
DIV. OF OIL, GAS & MINING

Form DOGM - C2 (Revised March 12,2002)





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

Helen Marakis
160 East 1st South
Price, Utah 84501

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

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

Kanawha & Hocking Coal & Coke Co.
P.O. Box 5O7
Clear Creek, Utah 84501

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

Nick and Koula Marakis
1 50 East 1st South
Price, Utah 84501

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

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

Union Pacific Railroad
1416 Dodge Street
Omaha, Nebraska 681 79-0001

David G. and Rene L. Cunningham
995 East Hillside Drive
Provo, Utah 84604

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

The following list contains the names and addresses of the owners of mineral acreage
contiguous to the mine permit boundary and are il lustrated on Drawing 1 .6-2 (excluding the
waste rock disposal area and rail loadout):

Carbon County, Utah
Court House
Price, Utah 84501

Peper Estate
975 West 600 South
Orem, Utah 84058

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

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

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

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

Ark Land
City Place One Suite 300
St. Louis, Missouri 63141

Energy Fuels
Three Park Central, Suite 900
1515 Arapahoe
Denver, Colorad o 80202

David G. and Rene L. Cunningham
995 East Hillside Drive
Provo, Utah 84604

6-2-10 1-20



114 Right-of-Entry lnformation

The Skyline Mines will be operated on the leasehold interests owned by Canyon Fuel Company, LLC. The
lands on which mining is to occurs includes part of the Manti-LaSal National Forest, and both county and
private leases (see Drawings 1 .6-1 and 1 .6-3 of the unmodified permit). Post mining land use of National
Forest lands are outlined in the approved Manti-La Sal Forest Land Use Management Plan. The waste rock
disposal area and Winter Quarters Ventilation Facility are on private land as also shown on Drawing 1.6-1.
The leasehold interests involve all or a part of the following coal leases, which have been subleased and/or
assigned to Canyon Fuel Company, LLC (additional information provided on Table 114.1):

Federal Lease

lssued to

Date of lssuance
Utah - 020305
Utah - 044076
Utah - 0142235
Utah - 0147570
Utah - 073120

Utah - 67939

Countv Lease
Carbon County Coal Lease

Carbon County Coal Lease

Private Lease
UP&L Tract
C&B Energy

Sec.  13:

S e c . 1 4 :

Sec. 23:

Sec. 24:

Revised 12-30-09

Emmett K. Olson 03101162
Armeda N. McKinnon 09/01/65

Malcolm N. McKinnon 10101164
Malcolm N. McKinnon 05111rc5

Independent Coal and 02101164
Coke Company
Coastal States Energy Co.

lssued to
Kanawha and Hocking 511174
Coal and Coke Company
Canyon Fuel Company, LLC

lssued to
Canyon Fuel Company, LLC
Canyon Fuel Company, LLC

09/01/96

Date of lssuance

05115t02

Date of lssuance
2t1t99
8t1t02

The legal descriptions of the above listed coal leases are:

Federal Coal Lease Serial #Utah-020305

T. 13 S.,  R. 6 E..  SL Meridian. Utah
SW-1/4 SW-1/4 (Lot 7);
sE-1 t4 SE-1t4:
E-1t2 E-1t2:
w-112 NW-1/4, SE-1/4 NW-1 t4, S-1t2;

1-30



(2) On August 3, 1978, Energy Fuels Corporation conveyed its exclusive and perpetual easement to Coastal

States Energy Company (and now Canyon Fuel Company, LLC) for the purpose of constructing and

maintaining a temporary coalstorage and loading facility. The easement had been initially granted by Leon

J. Nicolaides, et al., to Kanawha and Hocking Coal and Coke Company, Energy Fuels Corporation's

predecessor in title.

A Lease Agreement dated June 10, 1982 between Fotini Telonis, et al, and the Permittee grants the

Permittee the right to use a27.83 acre parcel located near Scofield, Utah, as a waste rock disposal site.

The lease was amended both in August 2006 and March 2007 to increase the parcel to approximately

37.48 acres. See Appendix A in Section 3.2 for lease.

A Quitclaim Deed dated May 24,1991, from Kanawha and Hocking Coal and Coke Company to Coastal

States Energy Company (and now Canyon Fuel Company, LLC) which deed conveyed to Coastal42.57

acres of surface lands located in the Sl/2SEl/4 of Section 17, T.135., R.7E., SLB&M.

A lease dated June 9,2010, between the D. Euray Allred Family Trust and Ark Land Company, grants the

use of approximately 12.7 acres of surface lands to Ark Land Company, located in the N112 of Section 1,

T.13S., R.6E., SLB&M,. Both Ark Land Company and Canyon Fuel Company are wholly owned

subsidiaries of Arch Coal, Inc. Ark Land Company in turn will conduct an inter-company perpetual and

exclusive lease with Canyon Fuel Company, LLC. - Skyline Mine. The parcel is located in Winter Quarters

Canyon approximately two (2) miles west of Scofield, Utah, as the Winter Quarters Ventilation Facility

(WOVF). Additionally, the lease identifies "Easement Lands" which grants use of the road accessing the

leased acres. See Appendix 1 18-A, Volume 1 of the M&RP for the easement.

Power Line Addition

A parcel of land in Section 25 and 36, Township 13 South, Range 6 East, Salt Lake Base & Meridian, Carbon and

Emery Counties.

Commencing at the Section Corners of 25,25, 35, and 36, Township 13 South, Range 6 East, Salt Lake Base &

Meridian, thence East along the North boundary of Section 36 for a distance of 500 feet, more or less, thence S20"

00' 00" W for a distance of 1,000 feet, more or less, herein called the point of beginning of the tract; thence N84o

20' 19" E a distance of 44.21feet, thence N89o 0g' 31" E a

(3)

(4)

(5)

Revised 7-8-10 1-34



The anticipated number of total surface land acres to be affected (life of mines) is less than the combined

total of the affected acreages for each of the three mines due to the overlapping of mining operations which

is inherent to this multi-seam mining operation. The total surface acreage to be disturbed by surface facilities

associated with underground mining is 79.12 acres.

The following information was based on projection for the next five years (1997-2002).

Vertical Extent
of Mine Workings
Workings (Life of Mine)

Extent of Horizontal
Workings

Extent of Vertical
Workings

Surface to
1.500'  max

Mine No. 1

240 acres

Surface to
1,250'.

Surface to
2.300 'max

Mine No. 2

375 acres

Surface to
2,250',

Surface to
1.500' max

Mine No. 3

1,870 acres

Surface to
2,125'.

Permit Area

The construction/installation of surface facilities at the mine site, loading area, conveyor belt route, well

houses, watertank pad, waste rockdisposalsite, and South Fork Breakout, and WinterQuartersVentilation

Facility comprise the Permit Area. The permit area acreage listed adequately accommodate areas of

disturbance.

PERMIT AREAS TO BE RECLAIMED

AREA ACREAGE

Loadout
Portal Yard
Water tanks and Well pads
Conveyor Bench
Waste Rock Disposal Site and Road
South Fork Breakout
James Canyon Buried Power Line
James Canyon Buried Pipeline 1 .60
James Canyon Water Wells and Road
Winter Quarters Ventilation Facility

13.86
42.55
0.26
14.18

32.48
0.96
0.30

2.95
7.93

117.07
Revised 12-30-09

TOTAL
1-37



Legal Description of Permit Area

Township 12 South, Range 7 East, SLBM

Section 32: Portion

Township 13 South, Range 6 East, SLBM

Township 13 South, Ranqe 7 East, SLBM

Sect ion 1:
Section 13:
Section 23:
Section 24:
Section 25:
Section 35:
Section 36:

Section 4:
Section 5:
Section 17:
Section 18:
Section 19:

Section 2:
Section 3:

Portion
Portion
Portion
Portion
Portion
Portion
Portion

Portion
Portion
Portion
Portion
Portion

Portion
Portion

Township 14 South. Ranoe 6 East, SLBM

Revised 12-30-09 1-38



Legal Description of Adjacent Area

Township 12 South, Ranse 6 East, SLBM

Township 12 South. Ranqe 7 East, SLBM

Section 25:
Section 26:
Section 27:
Section 33:
Section 34:
Section 35:
Section 36:

Section 30:
Section 31:
Section 32:
Section 33:

Section 1:
Section 2.
Section 3:
Section 4:
Section 9:
Section 10:
Sect ion 11:
Section 12:
Section 13:
Section 14:
Section 15:
Section 16:
Section 21:
Section 22:
Section 23:
Section 24:
Section 25:
Section 26:
Section 27:
Section 28:
Section 33:
Section 34.
Section 35:
Section 36:

Section 4:
Section 5:
Section 6:
Section 7:
Section 8:
Section 9:
Section 16:
Section 17.
Section 18:
Section 19:
Section 20:
Section 21:

Portion
Portion
Portion
Portion
Atl
Atl
Ail

Portion
Portion
Portion
Portion

All
Ail
Atl
Portion
Portion
Atl
Al l
Portion
Atl
Atl
Atl
Portion
Portion
Atl
Atl
Portion
Portion
All
All
Portion
Portion
Atl
Atl
Portion

Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion

Township 13 South, Ranoe 6 East, SLBM

Township 13 South, Ranoe 7 East. SLBM

Revised 3-24-10 1-39



Township 14 South. Range 6 East. SLBM

Section 1: Portion
Section 2: All
Section 3: All
Section 4: Portion
Section 9: Portion
Section 10: Portion
Section 1 1: Portion
Section 12: Portion

Total acres within the ADJACENT AREA: 20,836

The acreage of 20,836 acres is an AutoCad @ generated number from drawing number 1.6-3 .

Revised 3-24-10 -09 1-39a
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Canyon Fuel
Company, llc

A Sub€idrary ot Arch Wctleft Bilusirus G@p, LLC

March 17,2010

Carbon County Planning Department
120 East Main
Price, Utah 84501

RE: Application for Gonditional Use Permit, Wnter Quarters Ventifation Facility
Scofield, Utah - Canyon Fuel Company, LLC - Skyline Mine

Skyline ltlne
Wegs K sorensen
General Manag€r
HC35, Box 380
Hetper. Utan 84526
{435i 448-2619
Fax {435) 448-2632

Dear County Planning Statf:

Attached to this letter is pertinent information requesting a Gonditional Use Permit to csnstruct and operate a
ventilation facility in Winter Quarters Canyon associated with Ganyon Fuel company's Skyline Mine" The
facility is n ssary to f;acilitate mining north of Winter Quarters Canyon. The site's primary function is to
provide ventilation and an emergency exit for the miners. No coal will be mined from or stored at the hcility.
The facility is necessary for the continued operation of lhe mine.

The Winter Quarters Ventilation Facility (WQVF) wilt be located approximately two (2) miles west of Scofield,
Utah in the SEi4NW4 and SW4NE/4, Section 1, T13S, R6E. The WQVF proposes to disturb approximately
2.36 acres in Winter Quarters Canyon. To minimize any potential for environmental impacts, the pad has
been located outside of the riparian area of Winter Quarters Creek to maintain a vegetative buffer zone
between the pad and creek. lncluded in the pad design are a sedimentation pond and other sediment control
devices to treat any storm water runotf from the site. Access to the site is via existing private and Scofield
City roads. Following construction of the ventilation facility, no regular traffic-related uses are proposed for
the site

In addition to acquiring a Conditional Use Permit, Skyline Mine has already acquired a Water Quali$
discharge permit from the Utah Division of Environmental Quality, and is in the process of modifying the
Skyline Mine permit with the Utah Division of Oil, Gas, and Mining (UDOGM) to allow the WQVF. lncluded in
the UDOGM permit are studies that evaluate effects to wildlife, soil, vegetation, threatened and endangered
species, air quality, water quality, cuftural resources, and the aquatic wildlife health.

Construction of the WQVF pad site will span an approximately two (2) year period. Activities during the
summer months of 2010 would include construction of the approxirnately 2.36 acre pad and related sediment
control devices. Beginning in the summer of 2011 construction of the ventilation shaft and/or slope would
commence. Completion of the shaft and/or slope is anticipated to take approximately six to eighteen months.
A mine ventilation fan will be installed in 2011 or 2012.

Aftached to this cover letter are the Gonditional Use application and two (2) maps: 1) a general location map;
and 2) a detailed WQVF site map.

lf you have any questions regarding this information, please give me a call at (435) 448-2619.

Sincerely,

Skr l ins \ l ine



CARBON COUNTY. UTAH

APPLICATION FOR A CONDI'TIONAL I.]SE PERMIT

APPI-ICANT: Canyon Fuel Company, LLC - Skyline Mine

A D D R E S S :  H C  3 5  B O x  3 8 0 ,  H e l p e r ,  U t a h  g 4 s z 6

PHONF,: ( 4 3 5 )  4 4 8 - 2 6 3 6

PROPOSEDPROJECI ' :  2 .35  acre  VenEi la t ion  pad

PROPOSED ["OCA'I ' ION: Approximat,ely r ,wo (2) mi les west

TYPE OF BUSINLISS: Mining

DESCRIPTION OF PROJECT: Construct a level pad si te to

shaft  and slone for cont inued

o f  S c o f i e l d ,  U E a h

estab l i sh  a  vent i la t ion

min inq .

';nr#s
S i gnature of)dppl icant

Noxious Weed Review: The County Weed Depa ent has reviewed the location of the above proposed
project. Our review concludes that the following mitigation and control requirements are:

Mike Johnson, Supervisor. 636-327 0

Countl Engineer Approval: The County Engineer Department has reviewed the information regarding the
above proposed project. Our review concludes the drainage plan and engineering requirements are:

C*t" P"g".ffiin..r. 636-323 I Date

Utah Highway Access: The Utah Department of Transportation has reviewed the infbrmation regarding the
above proposed project. Our review concludes that the following impacts will be

Access: The Clounty Road Department has rsviewed the information regarding the above pnrposed project.
Our review concludes that the f'ollowing impacts will be:

Ray Hanson, Countv Road Supervisor.636-3268

UDOT R tative. 636- | 470
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C *:n Coun

CONDilTIONAL 1ISE PER]HIT
COUNTYOTCA N

DE'ARTMENT OF pl.{N:r,it$c

fl"{ls CERf|f ICATI lSStiUD AS PER $b"CTIO]- l.i.l6. -i.3.31 ANI]
Of' THH DI|VULOPMHNTCODtr OF CAR[I()N (]OtiNTY'I'0:

cAtiYofr Ftf,teoMPAi*Y" LLC-SK! Lll\[ Mtrf
HCR 3s. BOX 380

HfLPfn. T]TAH 6

GR,A]$TINfi A C'ONDITIO\A,L US[ PIRMIT TO T]ONSTRLCI' i\ VE\TII..A TION
FACILITY lN Wl\"l"FR QUr\RTERS CANYOI{

I IAfED: Jul l  l . l0 t { t

EXACTIO\$:

I .  A l l  $ tatspiv i r ionofOi l .Gas& MiningandDi l i r innof  WnterQual i typermi t - r
nrust hc in plase prior to cemmencsment of the proiect.

2. Fas*ments and rosd nsrer*ies rnus be in place prior to commenccrRent ol'the
pnrfr:e t. incf uding a Counl1' Road Flncroachrnent Permil firr use of *ntJ irnpacts ti'i
thr \\'inlcr Quaners Ruad

i. \{aintain ao,J rlean drain !\afs.

Z0ll l l ' lCA l\ lsf 'RAl\l l t



EASEMENT

TH IS EASf,MnNT made as *f June 9. 201 0. is from the I). Hurny Allred Famit"v Trnst
dsted October 6, 1975, by and through Phillip f;" Allred and l{aomi C. Eennian. as Trustees
{"Grantol"}, w'hose address is P.0. Box 96, Fourrtain Creen, Lltah 8463?, to and in fuvor *f Ark
Land Company {"Sra$gg"}, w"hose address is One CigPlace Drive" Suite 300, St. l,cui*,
Missouri 63141.

WHERIAS, (irantor own$ certain interests in the lands in Carbon Count-v" Utah
described on Exhibit t {"Easement Lands"}; and

WI'{EREAS- the Easement Lands contain a road commonly known as the '*w*inter

Quarters Canyon Road" {"Boad") which is ussd to access the Leased Premises described arrcl
depicted on Exhibit 2 {"[,gf,sqdJr,er$iseq"]; and

WHERfiAS, pursuant to that certain l*ease Agireement dated June 9.2010 t"!&ggg
Aereeryqnt') Grantee leesed from Grantor certain interests: and

WHEREAS. Srantee desires to obtain an easemrnt frcm Crantor over and across thr:
f;asement Lands for the purposs accessing the Leased Premises;

lryHEREAS. the beneficiaries of the D. Euray Allred Farnily Trust dared October S. lq75
have consented ta this Easement below:

?\iOW. THEREFORE, Grantor hereby, to the extent it cn'ns an interest. grants without
r,varranty of title ttl Crantee a non-exclusive right af way eesement oyer, under and across the
liasement Lands far the purpss€ of *sing. maintaining and imprcving the existing Road and
constructing, cperating and maintaining power lines in connection with Grantee's use of the
l-eased Premises and as provided in the Lease Agreement.

1. This Easement shall be efl'ective from the date first set f$rth above and shall
rr:main in effect fior sa long as Grantee. its affiliats$" successors *r assigns are leasing the Leased
Premises, after which time this Hasernent shall terminate.

7. All rights and benefits of Crantee under this liasernent shall be for the benefit *f
{irentee and its affiliates. who shall have the right to exsrcise any and all rights af Crantee u*dsr
this Easement,

3. The rights grantsd *.itherut waryanty of title under this Easernent shall run r*'ith
and burden the Easement Lands. This Easement shall be binding upon ancl inure to the benetit *f
the pafiies hereto. and their respective distributees. devisees, succss$ors and assigns, provided
hawev*r. that any distribution. transfsr r:r assignment *f the f;asement l.ands shall be made
expressly subject tc this liasement and shall n*t operate as a wsir.er. release, amendment *r
modification of any terrn of this Easement"

4. Grantor hereby appoints Jeannine A. Sarensen. I595 North 1400 West, Pr*l'*"
l.itah 84604, as its agent {"Agqqt"} far the purposs af receiving notices fcr Grantor's benefir
under the terrns cf this Hasement. Delivery af notices to the Agent shall discharge Crantee



abselutely with respct to n$tiees rcquired nr permitted hereunder. T'he Agent shall be replaced
as provided in Section l6 of the Lease Agrcrment.

5. AII notiaes given in eonnectian w'ith this Easernent shall be in writing and shall be
deemed to have kcn duly given and delivered {i) *n the dat* of delivery if personall3'deliv*red
to the person identified below. {ii} three days after mailing if mniled by certified or registered
mail" postage prepaid, r€turn receipt requested, and {iii} nne business day after delivery ts an\'
overnight express courier sen'ice as provided bel*w. Any party may give notice in r*,riting *l'
any change cf its address. The address provided in said notice will thereafter be deerned to tre the
address of the party for the giving of notice hereunder.

If te Crantor:

Jeannine A. $arensen
1595 ]rlarth l40S West
Provo, Utah 84604'felephone/Fax: (80 1 ) 377-4?09

If ta Grantee :

Ark Land Comp*ny
One Ciry'Place Drive, Suite 300
St. Lruis. MO 63 l4l
Telephcne: {3 I a} 994-2950
Fax: (314) q94.-?940

With copy to:

Phillip E. Allred
Trustee of the D. Euray Allred Family 

'frust

dated October 6" 1976.
P.O. Bax 96
Fountnin Gren. UT 8463?
Telephone/Fax: (435) 469-0 I 55

And

Naomi C. Bennion
Trustee cf the D. Euray Allred Family Trutst
dated October 6. 1976
4494 $outh 4515 West
$alt Lake City, UT 8i1120
TelephonelFax: (80 I ) 967-S63?

With cop)'to:

Skyline Mine
Attn: Mine Manager
HC 35 Eox 380
Helper" LIT S4526
Telephone: (435) 448-26 I 9
Fax: {435) 44S-?632

6. This Easernent may be executed in multipte counterparts which together shall be
deemed ta constitute oile and tlre same d*cument.



IN WITNESS WHER$OF, Smntor has cas$sd this Easerncnt to be duly sxecuted *s sf
*tc date first writtcn above,

GRANTOR

D. Eurey Allred F*mily Trust drted Octahr 6,
l9?s

srArg oP -#jCl**t

couxrY or $c{ r {dl4} 
ss

On thi#{ day *f June, ?010, personelly appeared before me Phillip 8. Alhsd, the Trustee of the
D. Eurry Allrtd Fnmlly Trsst d*ted Oetobcr S, l9?S, nrd signer of the above Sasement, who duly
ffiknowlsdgcd to mc that he executed the sanre on behalf af fhe trust.

lirlTNESS my hand and oflisiai seal.

Public

srArE or l;f74 t{ 1
) S S

couNrY oEJj4r !!lif.:

On this fO*cfJune, ?01S, personally appearcd before me Naorni C. Bennisn, the Trustee of

ackmwlEdged to me that she executed the sanns sn behalf of the trust.

WITIIESS my hand and official seal.

THE BENEFICIARIES of the D. Euray Allred Family Trust dated Octaber 6, 1975, consent tc
this Es,$6msnt agreernent by signing below.

N*me: Phillip E.
Its: Trustee

By:
Name: i C. Bennion



PklIIip S. Allred, an individual

Fauntain Crcen, UT 8r+632
Tolcphoneffa:c: (435) 469-St 55

Naomi C. Bcnnior. an individual

Telcphone/Fax: {80 1 } 967 -6627

Jeemlne A. Sorensss, &R individual

Addrcss: 1595 N*rth 1400 l#est
Frovo, UT 84604
Telcphoneffax: (801 ) 3?74709

Bry*n E. Allred, an individual

Address: P.O. Box I 16
Fountain Grten, UT 84632
Tefephone/Fax: {435} 445-3528

Celcs Et{ckson, an individual

Addrcss: 908 Ea$t Spokane
Ellensburg, WA 98929
Telephcne/Fax: {509} 925-365?

Gt:gt r_ .  - f , , . \a

South 4515 West
Salt Lake City, UT 841?0



0 6 i  1 S r l S 1 0  1 6 ; $ {  F A X  S O t  S ? ?  $ g 4 A

Philtip E. Atlrsrlo an iRdividual

P.O. Box 96 '
Fountain Ore.,on, t?T 84S3?
felephonsrF'i{x: {4}5} 4694 I 5 5

Nnomi C. Bennion; a& individual

4494 Sauth 4515 West
SattL*ke Cir$, UT S412c
Telephone/Far: (80 t ) 967 -6627

.Ieunine A,. Ssrcnsts. an individual

Bry*n E Altrred, an individual

Address: P.O. Box 1 16
Feiuntain Grecnn UT 8S632
TelephoneJFax: {435) 445-35?8

Cdm Erickson, an individual

Address: 908 FN^st $pokane
Ellensburg, WA 989?9
Telephone/Fax; {509) 9?5-3657

Iactys Frovs Rx &oss

: 1595 Ncrth f400 Webt

"l eleph*ne/Fax: (801) 37?-4?Ss



J1-il1-8*4814 @rE4P FROl't: (4Si445-Se8 TB:1$135?1ffi P . 3 " ?

Pkilftp n Anrsd, an i*dividual

P.& Box 96
Fowltdn GreeA UT 8463?
Tclepbam/Fax {a35} 469-0155

Nrmi C.8cnnhn, an irdiYidusl

Telcphone#ax (a35) 445-35?t

Cels f,r{ekras, an individtsl

4494 Soue4515 1ffest
$alt [..akc city, u'I 84120
Talephoruffa* {S{ll} 96?-tr2?

Jeannin* .{, $orers*n, an irdividual

Address: 908 ns$ $pksne
Ellensburg" WA 98929
Telep*a*cffax: (509) 9?5-365?

Ad&ss: 1595 Norfi lim$ West
Frovo, UT &46S4
Tehphunctrmn (801) 3?7-4?09

Bryrn E- Allmd, an individul



Phillip E. Allrsd, an individual

F.O" Bax 96
Fouahin 6rcen, UT 84632
Tetophne#a* (435) 469-01 55

Na*ui C. Sennion, an individual

4494 South 4515 West
Salt Lgke City, UT 84120
Telephoue/Fcr: (801) 967-66??

Jen'rfure A. furrn*e& sn individual

Addrcss: 1595 North 140S Wbst
Frevo, UT &4604
Telephornffarc: t801) 3?74?09

Sryrn E. Allrsd, an individual

Address: F"O. Sox 116
Formtain Sreen, UT 84632
Tatephone/Fax: (435) 4*5-3528

Cehs Erickson, an individud

: 908 East Spokane
Ellensburg, $fA 9S929
Tetephoneffa:r: {509} 9?5-365?



Erhibit t
to

Easement

EASEMEIST LANDS

A road easement consisting of a traveling road surface of 3tl feet in width {15 fuet on each side
of the centerline of the existing road) together with so much additional contiguous land as is
reasonably necessary tCI construst and operate the road beginning at the gate at the entranee tc
Crantor's propsrty to the Leased PromisE* and insofer as the rnad eovers and relates to p*rtions
of the following lands in Carbon County, Utah located north of the center line of Winter Quarters
Can;-on Creek:

Tow+ship 1.3 $quth, Rangs 6 E+pt
Section l: S/2NH/4

TeTvnship l3-$pplh. FangsJ E+.$r
Section 6: SlZNl?

Hxeluding the Leased Premis*s, as defined in this [asement.



Erlibftt
to
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As$rsrAF{T $E"S&ETARY: S €gRTrrrCATS

ARCH COSL. INC.

I" Jon S. Ploetz, Assistant Secretary of Areh Coal, Inc.. a Delaware Corporati*n ithe

"Company")- hereby certifies that Ark Larut Company is a wholly ornned subsidiar,v *f the

Company.

A
WITNESS my lrand and seal of the Company rhis l&'duy of June, 2010.

State of Missouri

C)ounty of St. Louis

)
) ss
)

sworn and subscribed to before me this dff", of June. 2010.

M,y Commission Hxpires: fl&". t Jl*

z, Assistant Secretary



SCOFIETT} TO}YN
n'lmRFORr{rcD MARCH ?, t89t

Crrboo Conty, titrh

/{Jtr
SCOFIEI.I} BOUTE

8{}x ?00
IIf,I.Pf,R, UTf,H &*526

tsot) rlf&9211
fAx (tol) *{t-}ts?

June  l? .  3010

'I'o 
Whom It May Con*ern:

Fron{ Street in the Tou'n af Scofield is a tswn $treet beginning at L}tah Hig}r*a,v- 9S and extending
westerll' for apprcrximatell' 3,500 lbet to the Scofie ld town limir at the west $ection line etf $6g1iirn i.
1'nwnship l3 South. Range 7 East, SLBM. Front Srreet is a town rsad, hence it is a public road ancl the
public is entitled to use it. Skyline Mine has l'ull rights to use the full length crf the stre€r during rhc
eonstruction and operation of its \! inter Quarters Canyon ventilation lacilir-v*.

Sincerely

l l t r ^ i  t r r  t '  i ?

-tiU:{L[rlJL .fz/[*,,b
IVlaehelle € Woolser,T*r*'n Clerk



AT F IDAVIT oF Pa B u CATI0I\I

STATE OF UTAH)
S S .

County of Carbon,)

I, Richard Shaw, on oath, say that I am
the Publisher of the Sun Advocate_ a
twice-weekly newspaper of .-teneral
circulation, published at price, State a
true copy of which is hereto attached,
was published in the full issue of such
newspaper for 4 (Four) consecutive
issues, and the first publication was on
the 6th day of April, 2010, and rhat rhe
last publication of such notice was in the
issue of such newspaper dated the 27th
day of April 2010.

frWM
O l**- shaw-publisher

Subscribed and sworn to before me this
27th day of April, 2010.

-1
M\:4Zryau

I

lrlctary Public My cammission expires
January 10, 2011 Residing at price. Utah

Publication fee, $ 499.20

:' 
PUBLIC ilo*Sr

Canycn Fse{ S*mpat}y. LLS, of Srand Junction, Cslfl"d*, has fi}ed t} com-
plete epticatiox with the *ivisist sf 0f1, Gas and Mining iO*GMl fry a revision
of the existing Mining and Reclamation Plan, Si007i005 for ine Skyline Mine.
The mine is locded approximately S miles sottthwest of the town of $csfield,
Lltah in E*cles Cany*n.

Ihe revision includes the aridition of a ventildion facility ard 7,93 pennified
acres locded approximdely 2 miles up theWinter Quaters Canym west olthe
town of $cofietd, Lilah. Upon approval, D0GM will revise the prmitto inctu&
the ventilation facili$ in $e permit aea.

Accuding to the Scofield, Utah, USGS 7.5 minute topoEdric map. the
Winter 0uarters Ventiidion Faci{ity location is ddined as fdofie:

PROPOSED PERMIT AREA MODIFICATION

'  ' , , ' ,  
t t ,

Begrnning d a point located atthe centerline d Winter 0usters Crwk whidl
is 2,299 feet south and 1 ,482 feet west trom the northemt corner of $diofi 1 ,
Tuwn*rip '13 $suth, Range S fasl, $alt Lake Base Meridian;thence Ngql 1W
feet; thence West 1 ,4S6 fee't: thence Scuth 317 feet to the csrterline ol Wirts
CIuarters !r*ek; tha;rce easterly ap.pr.oTTrt*_,:ftn feet atanq the es*teriins
of,Winter &uatters Creek to the point of beginning

. .l capy of the applicdion wili be available for inspection d Sre fdtowing
f*cdion*: '

i t ,

i-[ah tXv?si*n of Sil, Sas **d Mining , I

1594 West North Temple, $uite 1210
iilil;ii;;utJl+ri.r" 

'- - ::

C*rbcn So$nty tsiltthff se
12& tast,Ma*n $$eet . , ,
Pri**,ljtah 84Sl .

The address of the ap*iieant is:

Canyon fuel Cornpany, LLC.
225 North 5th S*'*et, $uite $0S ' , , ,' ,
Grand Jundion, Colords 81501
Phone. {s70} 253-51 30

Writen ccxnments or reguest for a hearing regrding this applicdion must
be submitted within 30 days o? the last pttblicdion dde of this notice, to the
l.Jtah Division of 0il, Gas anriMining, Attention Cod Reguldory Program, 1594
West North Ternple, Suite 1210, Sdt Lake City, tfrah 84114'5801.

Published in the $un Advocate April 6, 13, 20 and 27, 2010.

ffi,{rrf,:sfafr#sffi
f,rf; tlrl?IA#{

Ftfcf, |,Tril t*i*t

To view public notices on our Web site, please visit r,vww.s unad.camand click on the LegalNofices link
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Winter  Quar te rs  Vent i l -a t ion  Fac i l i t y  (WQVF)

I n  2 0 1 - 0  p e r m i t t i n g  f o r  c o n s t r u c t i o n  o f  a  v e n t i l a t i o n  f a c i l i t y  i n

W i n t e r  Q u a r t e r s  C a n y o n  w a s  i n i t i a t e d .  A n  a r e a  a p p r o x i m a t e l y  7 . 9 3

a c r e s  i n  s i z e  w a s  p e r m i t t e d  t o  c o n s t r u c t  a  p a d .  T h e  s i t e  i s  l o c a t e d

approx imate ly  ' l -m i le  west  o f  the  main  h is to r ic  Win ter  Quar te rs  town

s i te .  Sky l ine  Mine  has  submi t ted  a  cu l tu ra l  resource  survey

' i  d a r { - ' i  f  . r i  - ^  F l ^rver ru r !J l r ry  . , ,e  WQVF pad s i te  as  be ing  on  the  westernmost  edge o f  the

W i n t e r  Q u a r t e r s  m i n i n g  d i s t r i c t .  I n  a d d i t i o n ,  S k y l i n e  s u b m i t t e d  a

second amended repor t  tha t  was  necessary  to  ident i f y  changes to  WQVF

pad,  wh ich  in  tu rn  mod i f ied  the  fea tures  to  be  impacted  w i th  the

c o n s t r u c t i o n  o f  t h e  s i t e .  T h e  p a d  s i t e  w i I I  p o t e n t i a l l y  i m p a c t

e leven (11)  fea tures  wh ich  compr ise  o f  ear then and or  s tone foundat ion

a l i g n m e n t s .  N o  s t a n d i n g  s t r u c t u r e s  e x i s t  i n  t h e  a r e a .  E a r l i e r

cu l tu ra l  resource  surveys  ind ica te  * I i t t le  new ev idence is  expec ted

to  be  found in  Win ter  Quar te rs  Canyon"  (Cook 1981)  .  No remnant

s t a n d i n g  s t r u c t u r e s  a r e  w i t h i n  1 - / 2 - m L L e  o f  t h e  p a d  s i t e .  T h e  W i n t e r

Q u a r t e r s  m i n i n g  d i s t r i c t  i s  a p p a r e n t l y  e l i g i b l e  o r  q u a l i f i e s  f o r  t h e

N a t i o n a 1  H i s t o r i c  R e g i s t e r ,  h o w e v e r  f a n d o w n e r s  c o n t r o l l i n g  t h e  s i t e

have adamant l -y  opposed be ing  l i s ted  on  the  Reg is t ry  when approached

b y  S H P O  o n  p r e v i o u s  o c c a s i o n s .

Eva lua t ion  o f  the  cu l tu ra1  resources  survey  and d iscuss ions  w i th  bo th

DOGM and SHPO personne l -  conc l -uded the  bes t  mi t iga t ive  measure  to

address  the  impact  to  the  westernmost  edge o f  the  Win ter  Quar te rs

town s i te  was to  des ign  and cons t ruc t  an  in te rpre t ive  s ign  to  be

p laced a t  the  mouth  o f  the  canyon tha t  summar izes  fo r  the  pub l ic

a s p e c t s  o f  t . h e  c u 1 t u r a l  h i s t o r y  o f  t h e  a r e a .  T h e  r e p o r t s  d e t a i l i n g

the  in i t ia l  inves t iga t ion ,  and the  second amended repor t  a re  loca ted

i n  t he  CONFIDENTIAL  F ILE .

R e v i s e d  z  L 2 -  3 0 - 0 9 2 - 4 c I



2. I .2  Threatened and Endanqered Spec ies

No current ly approved threatened or endangered species, plant or animal,

have been ident i f ied  on  the  pro jec t  o r  ad jacent  a reas  w i th  the  except ion

of an occasional-  t ransient Bald Eagle, which may pass through the

project area during the winter.  The mining operat ion has no impact on

these transi tory birds. However,  a northern goshawk, a candidate for

T&E l i s t ing ,  has  been ident i f ied  as  a  res ident  ad jacent  to  the  permi t

area. A plan for monitor ing and protect ion of raptors may be found in

S e c .  4  .  1 8 .

Should any threatened or endangered species be ident i f ied in the future,

the i r  d iscovery  w i l l  be  prompt ly  repor ted  to  the  D iv is ion .

The Scof ield Waste Rock si te was expanded into approximately 5 acres of

previously undisturbed ground in 2007. Surveys were conducted to

ident i fy T&E species of both plants and animals. The surveys did not

f ind any such species. Species l - isted in Carbon County are found in

d i f fe ren t  e leva t ions  and hab i ta ts .  Resu l ts  o f  the  surveys  are  foca ted

in  Append ix  A-2 ,  Vo lume 2 .  Add i t iona l -  d iscuss ions  on  vegeta t ion  and

w i l d l i f e  a r e  d i s c u s s e d  i n  S e c t i o n s  2 . 7  a n d  2 . 9 ,  r e s p e c t i v e l y .

Win ter  Quar te rs  Vent i la t ion  Fac i l i t v

Permi t t ing  o f  the  Win ter  Quar te rs  Vent i l -a t ion  Fac i l i t y  cons is ts  o f

permi t t ing  approx imate ly  7 .93  acres  loca ted  a long the  base o f  the  south-

fac ing  s1ope.  Par t i cu fa r  a t ten t ion  was taken to  s tay  ou ts ide  the  s t ream

buf fe r  zone o f  Win ter  Quar te rs  Creek  keep ing  cons t ruc t ion  ac t iv i t ies  a

minimum of two (2) bankful ]  widths from the stream. Surveys were

conducted  to  ident i f y  T&E spec ies  o f  bo th  p lan ts  and an imals .  The

surveys did not f ind any such species.

R e v i s e d :  L 2 -  3 0 - 0 9 2 - 4 d
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2.2.11 Plans for Casing and Sealing Holes

All exploration drill holes not completed as ground water monitoring wells will be plugged and

abandoned using procedures specified by the BLM or the Division. Typically, exploration holes are
backfilled with cement to a point at least thirty feet above the uppermost mineable coal seam. A

bentonite grout is then placed on top of the cement to within 100 feet of the surface. Surface

casings will be removed to at least two feet below ground surface if possible. The remainder of the
hole is filled to the surface with a neat cement grout. Occasionally, the governing agency may
request a survey monument be placed in the cement cap.

lf the exploration hole is to be completed as a monitoring well, it will be constructed by a State
licensed driller and in accordance with the requirements set forth by the State Engineer's Office
for monitoring well completions. Typical well construction will be as follows. Well screen with

appropriately sized apertures and steel casing will be installed in the drill hole to below the lowest
mineable coal zone in water-bearing strata. The screened zone will be sand packed and sealed
from overlying strata with at least 2 feet of bentonite and the overlying hole annulus will be

cemented to the surface. Well casing with a locking lid will be left at the surface extending above

the surface approx. 2 ft. The wellhead will be properly identified with either a brass marker or a
welded-on identification.

Once a ground water monitoring well is no longer in use, it will be completely plugged with a

cement or cemenVbentonite slurry to the to ground surface. The wellhead and casing will be
removed to at least two feet below ground surface when possible. The surface will be reclaimed
to approximate original contour.

In 2009, two (2) drill holes were developed to transfer rock dust from the surface to the
underground workings. Each 3.S-inch hole (3-inch l.D) is approximately 255 feet in length, and

completed with steel casing. At reclamation, the abandonment procedure outlined for exploration
holes (at beginning of this section).

2.2.12 Winter Quarters Ventilation Facil ity

The Winter Quarters Ventilation Facility will be constructed to provide adequate ventilation for

mining

Revised: 12-30-09 2-21(a)



north of Winter Quarters Canyon. The ventilation facility will include a 20-foot diameter vertical

shaft, and / or a 20-foot wide slope driven at 18 degrees down, and 8-foot diameter escape shaft.

The 2O-foot shaft will have a 12-inch thick concrete liner, the slope will have a 8-inch thick concrete

invert with the ribs and roof having a minimum 3-inch thick shotcrete liner, and the escape shaft

will have a 6-inch concrete liner. When sealing at reclamation, the shaft(s) per 30 CFR Part

75.1711-1 and R645-301-551 will be completely backfilled to the surface using an engineered fill.

When sealing the slope, sealing will consist of solid, substantial, incombustible material, such as

concrete blocks, bricks ortile, or shall be completely filled with incombustible material for a distance

of at least 25 feet into the opening. See Section 4.9 for additional details.

Revised: 3-24-10 2-21(b)
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groundwater  in  the  bor ing  and the  depth  to  g roundwater  measured in

w e l l  W l - 3 - 2  s u g g e s t s  t h a t  t h e  a l l u v i a l  f i l l  a q u i f e r  a n d  t h e  b e d r o c k

a q u i f e r  a r e  s e p a r a t e  a n d  d i s t i n c t  i n  t h i s  a r e a .

A s  i l - I u s t r a t e d  b y  b o t h  c r o s s - s e c t i o n s  B - B '  a n d  C - C ' ,  t h e  c o n v e y o r

sys tem is  genera l l y  foca ted  we l -1  above the  groundwater  sur face  in

Ecc les  Canyon.  The on ly  loca t ions  where  the  conveyor  sys tem

approaches the  groundwater  sur face  are  near  i t s  te rminus  a t  the  coa l

l o a d o u t  f a c i l i t y  a n d  n e a r  m o n i t o r e d  s p r i n g  S L 7  - 2 .  A s  w i t h  t h e  c o a 1

Ioadout  fac i l i t y ,  the  conveyor  sys tem is  an  above-ground s t ruc tu re

and shou ld  no t  e f fec t  g roundwater  w i th in  the  canyon f l -oor .  The on ly

spr ing  po ten t ia l l y  e f fec ted  by  the  conveyor  sys tem is  in  the  cur ren t

mon i to r ing  program,  no  add i t iona l  g roundwater  mon i to r ing  is  p roposed.

2 . 3 . 4 . 4  W i n t e r  Q u a r t e r s  V e n t i l a t i o n  F a c i l i t y  ( W Q V F )

Groundwater l -evel-  wi l - l -  be monitored in the vic ini ty of the Winter Quarters

Vent i la t ion  Fac i l i t y  (WQFV)  by  one (1 )  deep groundwater  we l l -  (08-1-

5)compl -e ted  be fow the  coa l  seam.

No spr ings are 1ocated in  the immediate v ic in i ty  of  the WQVF s i te.  The

s i t e  i s  l oca ted  on  a  d ry ,  sou th - fac ing  s1ope .  No  subs idence  i s  an t i c i pa ted

in the area that  coul -d impact  the groundwater  resources in  the area of  the

Ven t i l - a t i on  Fac i l i t v .

A Seismic Refract ion survey was conducted over the WQVF area to help

determine the  depth  to  bedrock  ( repor t  loca ted  in  Append ix  A-1 ,  Vofume 2) .

The survey suggests weathered bedrock is approximately 1-0 feet bel-ow the

ex is t . ing  ground sur face  in  the  v ic in i ty  o f  the  dec f ine  s1ope.  In  add i t ion ,

exp lo ra t ion  ho l -e  08- I -2 ,  ind ica ted  a  depth  to  competent  bedrock  a t

approximately 47 feet be1ow the surface. No appreciable water was

encountered in this hole. The decl ine slope wi l- l -  be dr iven bearing away

f rom the  c reek  a t  a  negat ive  l -5 -18  degree s lope.  S imi la r ly ,  the  proposed

ver t i ca l -  sha f t (s )  i s  s i ted  to  be  1ocated  approx imate ly  70- fee t  nor th  o f  the

exist ing stream channel- ,  encounter ing weathered bedrock approximately 10

feet bel-ow the surface at the approximate el-evat ion of the stream. No

problems with surface water or near surface groundwaLer are ant ic ipated.

R e v l s e d  3 - 2 4 - 1 , 0 2 -30  O)



2 .3 .5  Uses  o f  Wa te r  i n

2 .3 .5 .1  Su r face  Wa te r

The water r ights on and

on record with the Utah

are l - is ted in  Volume 4.

the Aquifers

Rights

adjacent to the Skyline property which were

Div is ion of  Water  Rights  as of  ,  'JuIy ,  2002

The locations of these water r ights can be

found  on  P la te  2 .3 .5 .1 -1 .

In  addi t ion to  those ex is t ing water  r ights  ident i f ied in  Volume 4,

the Forest Service has water r ights claj-ms pending action in

Dist r ic t  Cour t  for  the Seventh Judic ia l  Dis t r ic t  in  and for  Emery

and Carbon Count ies.  The c la ims for  U.S.F.S.  water  r ights  in  Upper

Huntington Creek, Eccles Creek and the South Fork of Eccles Creek

are recognized by the Utah Div is ion of  Water  Rights  as per fected

r ights  by d i l igence of  use.  However ,  these r ights  have not  yet  been

recognized by the Seventh Judic ia l  Dis t r ic t  Cour t .  Therefore,  they

are s t i l l  pending r ights , .  however ,  they wi l l  be t reated as an actual

r i gh t s  un t i l  t he  cou r t  makes  i t s  dec i s i on .The  U .S .F .S .

Rev i - sed  L2 -30 -09 2 -30  ( j 1 )



s h o u 1 d  b e  a c c e s s i b l e  f  o r  t h e  n e x t  s e v e r a l  y e a r s .  T h e  r e s u l t s  o f  t h e

ana lyses  w i l l  be  mon i to red  fo r  changes in  ages  tha t  may ind ica te

changes in  the  source  o f  the  mine  water  in f l -ows.  These samples  w i l l

b e  o b t a i n e d  a s  o u t l i n e d  i n  T a b l e  2 . 3 . 7 - I .

S a m p l e s  o f  w a t . e r  d i s c h a r g i n g  f r o m  s p r i n g s  8 - 2 5 3  ( F l a t  C a n y o n  a r e a ) ,

2 - 4 1 , 3  ( J a m e s  C a n y o n )  ,  5 2 4 - I  ( S u l f u r  S p r i n g  i n  H u n t i n g t o n  C a n y o n ) ,  a n d

S 1 5 - 3  ( U p p e r  H u n t i n g t o n  C r e e k )  w i l l  b e  c o l l e c t e d  d u r i n g  t h e  2  n d

Quar te r (Apr i I  -  , June)  and 4 th  Quar te r (October  -  December )  mon i to r ing

p e r i o d  a n d  a n a l y z e d  f o r  t r i t i u m  c o n t e n t .  A d d i t i o n a l  t r i t i u m  s a m p l e s

w i l I  b e  o b t a i n e d  f r o m  E L - 1  ( i n f l o w  t o  E l e c t r i c  L a k e  a b o v e , J C - 1  a n d  J C -

3  d i s c h a r g e )  a n d  E L - 2  ( o u t f l o w  f r o m  E l - e c t r i c  L a k e )  d u r i n g  t h e  2 " d ,  3 ' d ,

and 4L ] "  Quar te r  water  mon i to r ing  per iods .  These samples  w i l l  be

c o l - I e c t e d  f o r  a  p e r i o d  o f  t h r e e  y e a r s  b e g i n n i n g  i n  t h e  s p r i n g  o f  2 0 0 4 .

The purpose o f  co l - Iec t ing  these t r i t ium samples ,  a long w i th  the

t r i t ium samples  f rom JC- l - ,  i s  to  mon i to r  the  change in  t . r i t ium

conten t ,  i f  d r ry ,  in  the  loca l  aqu i fe rs  and E l -ec t r i c  Lake dur ing

spr ing ,  summer ,  and fa l l  and  over  the  th ree  year  per iod .

S u r f a c e - w a t e r  w i I l  b e  m o n i t o r e d  i n  t h e  v i c i n i t y  o f  t h e  W i n t e r  Q u a r t e r s

v e n t i l a t i o n  F a c i l i t y  ( w Q F V )  b y  t w o  ( 2 )  s t r e a m  s i t e s  f o c a t e d  b o t h  u p -

a n d  d o w n s t r e a m  o f  t h e  s i t e ,  C S - 2 0  a n d  C S - 2 4 ,  r e s p e c t i v e l y .  T h e  s t r e a m

s i t e s  w i l l  m o n i t o r  t h e  s u r f a c e -  w a t e r  e n s u r i n g  n e i t h e r  t h e  s h a f t  o r

s l o p e  i s  c o m p r o m i s i n g  t h e  s u r f a c e  w a t e r  s y s t e m .  G r o u n d w a t e r  W e I 1  0 8 - 1 -

5  i s  s c r e e n e d  f r o m  2 9 7 - 3 1 7  f e e t  b e l o w  t h e  s u r f a c e  a n d  w i l I  m o n i t o r  t h e

water  e l -eva t ion  be low the  coa l  seam.  No spr ings  ex is t  on  the  south

f a c i n g  s l o p e  w h e r e  t h e  W Q V F  p a d  i s  l o c a t e d .  S p r i n g  W Q f - l  i s  l - o c a t e d

o n  t h e  n o r t h - f a c i n g  s l o p e ,  i s  a p p r o x i m a t e l - y  I / + - m i l e  e a s t  o f  t h e  W Q V F

pad and mon i to rs  near  sur face  groundwater  south  and eas t  o f  the  WQVF

s i t e .

R e v i s e d : 3 - 2 4 - L 0 2 - 3 5 c



fable 2.3.7-1
Comprehensive Water Qual ity Ana lytical Sched u le

(Surface and Ground Water Stations)

1st Quader

\

o c
o ( )

0_bu :d0d

2nd'| 3rd'/ 4th Quarters

=p' i i !g=ea= ' + w ' € Y . q

rFEieg:?oE
* i E E E: fr+; €
, L L g f ' f . f l > Y r c - ' i -
:
? i . =  r  o  o  x  V Y 4  o d  E ' 5 -  d  i' Y A - { =

UP&L-10

Streams

Revised 12-30-09 2-36



Table 2.3.7-1
Comprehensive Water Quality Analytical Schedule

(Surface and Ground Water Stations)
(continued)
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Table 2.3.7-1
Comprehensive Water Quality Analytical Schedule

(Surface and Ground Water Stations)
(continued)

* Field Measurements and Laborotory Analyses are defined in Table 2.3.7-2

I
"Field parameters will be taken in conjunction with samples collected for Lab Analyses

lSites with at least two (2) years of laboratory analysis data will be sampled once every five (5) years for
the currently approved laboratory parameters in Table 2.3.7-2 beginning in 2010. lf field parameter monitoring
indicates any trending changes, regular laboratory analysis may be resumed until trend is adequately
characterized.

22nd Quarter sampling may extend to July 15 in years when spring snow conditions do not allow access
before June.

3 Baseline Lab Analysis will be conducted every five (5) years beginning in 2010 in the 3rd quarter.
(ie. Years 2010,2015,2020, etc.)

** Flow measurements discontinued at CS-6 in 1212009,lower Eccles flow documented with VC-9
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TABLE 2.3.7-3
MONITORING STATION IDENTIFICATION

ECCLES CANYON/MUD CREEK DRAINAGES

STREAM STATIONS
cs-3 cs-6
cs-21 vc-6

- 13 Stations
cs-9
vc-9

cs-11
vc-10

cs-19
vc-11

cs-20
vc-12

cs-24

MINE DISCHARGE STATIONS - 4 Stations
CS-12 (Mine #3)
SRD-1 (Total Mine Site Discharle to Ecites Creek/Scofietd

CS-14 (Mine #1) MD-1 (Composite CS-12 & CS-14)
rk/Scofield Reservoir)*)

FRENCH DRAIN STATIONS - 1 Station
cs-13

STREAM STATIONS - 12 Stations

HUNTINGTON CANYON

cs-7 (F-5) CS-8
cs-22 cs-23

cs-10
U P L - 1 0

cs-16
F-1 0

cs-17
EL-1

cs-18
EL-2

WASTE ROCK DISPOSAL SITE

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

GROUNDWATER STATIONS
SPRINGS - 26 Stat ions

s10-1  s12 -1

s22-5 522-11

s35-8 536-12

wQ3-41 WQ3-43

WELLS (MONITORING) - 1 Well Stations
w79-10-1B W79-14-2A

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

w99-21-1 W20-28-1

91-35-1 ELD-1 (Totat of JC-
1 and JC-3)"

WELLS, CULINARY -Referenced but not monitored

s13-2

s23-4

2-413

wQ4-12

s13-7

S24-1 Sulfur

3-290

8-253

w79-26-1

w20-4-1

JC-1

w08-1-5

w17-1

s14-4

s24-12

wQ1-39

WQ1-1

s15-3

s26-1 3

WQ3-6

s17-2

s34-12

wQ3-26

w79-35-1B

w99-4-1

91-26-1

w79-35-1A

w20-4-2

JC-3

w13-1 w13-2 w17-3 W24-1

NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)
00'1 Portal Area 002 Loadout Area 003 Waste Rock Area' OOa Winter Quarters JC-3 James Canyon
* Sites are monitored for total flow only and the results are reported to the Division on a monthly basis.

Revised 12-30-09 2 - 3 8
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March l -999 leve ls .  Data  co lLec ted  w i l l  be  inc l -uded in  the  mine 's  annua l  repor t .

In  December  2009 as  par t  o f  the  UPDES water  d ischarge permi t  renewal ,  an  ou t fa l l  (004)

was added in  Win ter  Quar te rs  Canyon in  an t ic ipa t ion  o f  the  Wln ter  Quar te rs  Vent i la t ion

Fac i l i t y  (WQVF)  cons t ruc t ion .  The ou t fa l l  i s  permi t ted  to  d ischarge bo th  s to rm water

and mine wat.er. A numeric hydrologic model using FlowMaster was conducted by Earthfax

Eng ineer ing  (Append ix  A-1 ,  Vo1ume 2) .  The mode l  ind ica ted  approx imate ly  5 ,200 ga l lons

per  minu te  (gpm)  cou ld  be  added to  Win ter  Quar te rs  Creek  w i thout  the  ve loc i ty  exceed ing

f ive  (5 )  fee t  per  second ( fps)  .  Ve l -oc i t ies  be low 5  fps  a re  cons j -dered  non-eros ive  and
chnr r ' l r r  n^ f  inh-^ f  the  c reek .  In  the  event  d ischarqe f rom Out fa l l  004  rou t ine ly  exceeds

5,200 gpm add l t iona f  a rmor ing  to  the  ou t fa l - l -  loca t ion ,  and inves t iga t ion  o f  the  impacts

to  Win ter  Quar te rs  c reek  w i l l  be  in i t . ia ted .

2 . 4 . 3  S e d i m e n t  Y i e l d

Pr io r  to  March  !999,  the  Sky l ine  pro jec t  a rea  had a  sed iment  y ie ld  wh ich  averaged

approx imate ly  0 .44  acre- fee t  per  square  mi le  per  year ,  based on  methods  deve loped by

the  Pac i f i -c  Southwest  In te r -Agency  Commi t tee  (1968)

(Vo lume A- l - ,  Hydro logy ,  page 49) .  Th is  conver ts  to  a  to ta f  annua l  y ie ld  o f  7 .25

a c r e - f e e t  o f  s e d i m e n t  t o  t h e  P r i c e  R i v e r  B a s i n  a n d  3 . 0 ?  a c r e - f e e t  o f  s e d i m e n t  t o  t h e

San Rafae l  R iver  Bas in .  The major i t y  o f  th is  sed iment  i s  y ie lded as  suspended
<or l imont -  u? i fh  on fy  a  smal -1  f rac t ion  occur r inq  as  bedfoad.  A f te r  March  o f  l -999,  the
cor r ' imanr  r r ia rA  to  the  Pr ice  R iver  bas in  th rough Mud Creek  inc reased by  approx imate ly

lZ .  Th is  inc rease in  l -oad was de t .e rmined by  the  D iv is ion  us ing  the  resu l ts  o f  TSS
- ^ -  I  r ^ - l  - ^LLLvr r ruvr r r rv  au  Va11ey Camp s j - tes  VC-1  and VC-9  on  Mud Creeks  and Sky l ine  s i te  CS-5  on

Ecc les  Creek .  The D iv is ion  ca lcu la ted  an  average sed iment  y ie ld  fo r  Ecc les  and Mud

C r e e k s  a t  2 , 7 L 0  t o n s / y e a r  p r i o r  t o  M a r c h  1 9 9 9  a n d  2 , 9 0 8  t o n s / y e a r  s i n c e  M a r c h  1 9 9 9

through June o f  2002.  The sed iment  y ie ld  w i l l  be  mon i to red  fo r  Ecc les  and Mud Creeks

and repor ted  each year  in  the  mine ,s  annu la l  repor t .

The suspended l-oad in the stream f low of Eccl-es and Mud Creeks is being monitored as a
resu l t  o f  the  inc reased mine d ischarge.  In  add i t ion  to  the  s ta t ions  a l ready  mon i to red  on
Ecc les  Creek  as  par t  o f  the  ex is t ing  mon i . to r ing  program,  s ix  new s i tes  have been added.
f L ^ ^ ^  ^ l  r ^ ^r r r e s e  s r L e s  d r e  M C - l - ,  M C - 2 ,  M C - 3 ,  M C - 4 ,  M C - 5  a n d  M C - 6 .  A s  d i s c u s s e d  i n  t h e  p r e v i o u s
a o . f i ^ n  f h 6  c i { - a s  a r e  m o n i t o r e d  f o r  T S S .  T h e  f i r s t  s a m p l i n q  o f  t h e s e  s i t e s  o c c u r r e d  i n
June 2002 and the  resu l ts  repor ted  to  the  D iv is ion .  No s ign i f i can t  inc rease to  the  TSS

l - e v e l s  a b o v e  b a c k g r o u n d  w e r e  n o t e d  d u r j - n g  t h e  i n i t i a l  s a m p l i n g .  ( S i t e  M C - 5  i s

]ocated on Mud Creek above the conf luence wi th  Ecc les Creek and assumed
to represent  background)  .

In  20L0 due to  the addi t ion of  t .he Winter  Quar ters  Vent i l -a t ion Faci l i ty
o f  t he  100  foo t  s t ream bu f fe r  zone  was  necessa ry .  I n(WQVF)  a  var iance

c o n s i d e r a t i o n  o f the  var iance,  the  WQVF pad incorpora ted  the  fo l low ing

e l e m e n t s  i n  t h e  d e s i q n  t o  a d d r e s s  s e d i m e n t  v i e l d :

Rev i sed :  3 -24 -10
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-  AI l  d is turbance is  a min imum of  two (2)  s t ream widths f rom the
st ream el iminat . ing a need for  a  Stream Al terat ion Permi t .

- Drainage from the upper undisturbed road was improved to minimize
storm run of  f  to  the s i t .e .

-  A sediment  pond wi th  associated UPDES permi t  has been designed that
any s torm water  enter ing the s i te  wi l t  be t reated pr ior  to  d ischarge.

-  ASCA's 37 and 38 are establ ished to t reat  d is turbed area s torm water
runof f  unt i ]  vesetat ion is  re-establ ished and the sediment  pond is
operat ional - .

2 .4 .4  Mon i t o r i ng  P rog ram

The sur face water  moni tor ing program out l ined in  th is  sect ion has been
updated based on the f indings and concl-usions of the 1,996 PHC by Mayo
and Associates and as a resul t  o f  a  cooperat ive ef for t  between the
operator ,  the Div is ion,  and the Forest  in  an ef for t  to  bet ter
understand and moni tor  the ef fect  o f  increased ground water  in f lows to
the mj-ne and mine d ischarge.  I t  incorporates pract ices designed to
nrnrr ' i  r ra  t -ha l rasel ine data necessary to  va l idate the determinat ion of
the probable hydro logic  consequences of  proposed and ex is t ing min ing
and rec l -amat ion operat ions.  The program also is  des igned to meet  s i te
speci f ic  requi rements and have the f lex ib i l i ty  for  change i f  necessary.
Speci f ic  a t t .ent ion has been g iven to  insure that  proper  upst ream and
downstream moni tor ing is  inc luded wi th in  the moni tor ing program for  a l l -
d is turbed areas,  and that  adequate sampl ing of  potent ia l ly  impacted
f low regimes is  completed.  Sel -ect ion of  the moni tor ingr  s i tes was an
arduous process using the fol- lowing criteria. An original baseline survey or
Hydro logic  Inventory was compi led in  1979,  ut i l - iz ing data co l - fected f rom 1974
through 1-979, where al- l  possible springs, seeps and streams were monitored.
Addit ional- water monitoring data was compiled for the North Lease area from
1,991, through 1-993. Following the completion of the inventory and consultation
wi th  bo th  DOGM and the  U.S.  Fores t  Serv ice  (USFS) ,  representa t ive  mon i to r ing
s i tes  were  se lec ted .  Impor tan t  parameters  inc luded geo log ic  un i t ,  c r i t i ca l
area where damage may occur,  quant i ty of f low, reasonable year round access,
and representat ive distr ibut ion.

A PHC s tudy  comple ted  in  1996 en t i t led  " Inves t iga t ion  o f  Sur face  and

Groundwater  Sys tems in  the  v ic in i ty  o f  the  Sky l ine  Mines ,  Carbon,

Emery ,  and Sanpete  Count ies ,  Utah ;  Probab le  Hydro log ic  Consequences  o f

CoaI Mining at the Skyt ine Mines and Recommendations for Surface and
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Surface water  s tat ions in  Eccles Canyon were sampled more f requent ly  than those on

Hunt ington Creek dur ing the in i t ia l  phases of  min ing.

Eccles Canyon st ream stat ions are shown on Table 2.3.7-3 and are analyzed for

those  cons t i t uen ts  i den t i f i ed  i n  Tab l -es  2 .3 .7  -2  w i t h  an  annua f  mon i to r i ng  as  pe r

T a b l - e  2 . 3  . ' 7  - 1 .

Stream moniEor ing stat ion CS-24 was added in Winter  Quarters Canyon,  wi th the

addi t ion of  sediment  pond d ischarge point  UPDES-004 f rom the Winter  Quarters

Vent i la t ion Faci l i ty .  Stream s i te CS-24 is  focated downstream of  the Vent i la t ion

Faci l i ty  pad,  and UPDES-004 represenLs the d ischarge f rom the pad s i te .  Sampl ing

f r e g u e n c y  a n d  a n a l y s i s  a r e  L o c a t e d  i n  T a b t e s  2 . 3 . ' 7 - L ,  a n d  2 . 3 . 7 - 2 ,  r e s p e c t i v e l y .

Sampl ing wi l l -  cont inue at  a l - l  sur face water  s tat ions throughout  the post-min ing

per iod and unt i l  the rec l -amat ion ef for t  is  determined successfu l -  by the regulatory

author i t .y .  Samples wi l - l -  a lso cont inue to be analyzed for  the parameters out l ined

in  Tab les  2 .3  . ' 7  -L ,  2 .3  . 7  -2 ,  and  2  . 3  . ' 7  -3  t h roughou t  t he  pos t -m in ing  pe r i od ,  un l -ess

delet ions in  the l is t  o f  paramet.ers is  determined to be appropr iate.

Several  moni tor ing stat ions were added to the moni tor ing schedule wi th the

incorporat ion of  the North Lease Tract .  CS- l -9 and CS-21 have been added to

monitor the quantity and quality of the water in Woods Canyon Creek and CS-20 has

been added to moni tor  the quant i ty  and qual i ty  of  the water  in  Winter  Quarters

Creek -  moni tor ing both min ing upstream and water  qual iEy upstream of  the Winter

Quarters Vent i la t ion Faci t i ty  (wevF) Cs-24 was added in winter  euar ters Creek

be]ow the (WQVF) to moni tor  anv af fects associated wi th the pad.

A q  n ^ r l -  n f  l - h a Skyl ine Mine subsidence moni tor ing p1an,  a tota l -  o f  42 new water

mon i to r i ng  s i t es  have  been  i den t i f i ed  i n  t he  No r th  Lease  a rea  (P la te  2 .3 .6 -2  Tab le  2 .3 .7 -

2A).  Si tes NL-1 through NL-42 have been selected to moni tor  f fows on the perennia l

reaches  o f  bo th  Win ter  Quar te rs  and Woods Canyon dra inages  one year  p r io r  to  ,  dur ing ,

and one year  fo l lowing longwal l  undermining of  the perennia l -  sect ion

.  The  s i t es  w iL l -  be  mon i to red  mon t .h t v  i n , June  th rouqh  Oc tobe r .  I f

O 
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The water consumed in operating underground equipment, dust suppression, and evaporation is
obtained from ground water sources within the mine. These underground water sources are not
connected to the surface waters in the area. Extensive research has been performed by the mine
to verify that water currently entering the mine is not coming from the surface or depleting surface
waters. The recent July 2OO2 Addendum to the PHC presents data supporting this statement.
The data suggests the water intercepted underground is at least 4,000 to 25,000 years old and,
based on the results of tritium analyses from most of the mine waters, does not typically contain
water that has been exposed to the atmosphere in the past 50 years. Additionally, the steady rate
of decline in
ground water levels in monitoring wells within the permit area and the results of age-dating the
ground water inflows to the mine indicating the water is not getting appreciably younger, suggests
that the aquifer is not receiving significant recharge of "young" surface waters.. Continued
monitoring by the mine of the surface waters and seeps and springs flows in the permit and
adjacent areas have shown no discernable impacts due to the increased mine inflows that were
encountered in March 1999 and have continued through November 2002. lt is the operator's
position that the water consumed in operating Skyline Mine is not depleting surface water
sources. ln fact, there is an overall net gain to local river systems discharging to the Colorado
River as a result of Skyline Mine discharge.

In anticipation of the Wnter Quarters Ventilation Facility being constructed, a discharge point (004)
was added to accommodate both storm water and mine discharge into \f/inter Quarters Creek in
2009. A numeric model study conducted by Earthfax Engineering (Appendix A-1, Volume 2) indicates
Winter Quarters Creek can receive a maximum discharge of 6,200 gpm while not being erosive to the
creek. In the event discharge from Outfall 004 routinely exceeds 6,200 gpm additional armoring to the outfall
location and investigation of the impacts to Winter Quarters creek will be initiated.

The fol lowing information is supplied as required by the Windy
exist ing coal mines in the Upper Colorado River basin:
Mine Consumpt ion:  (cu l inary wel l -  Water  Right  g1-5010)

Gap process as it applies to

=41 .69 ac-ft (2004 consumption)

Venti lat ion Consumption / Evaporation:
(assumes 70 deg. F, 60 total days annually,20o/o humidity air intake, 95% humidity air out-take;

air density difference of 0.001 lbs/ft )
(353,312 cu- fVmin)  ( .001X0.1198;  = 42 gal lmin.

= 11.21 ac-ft annually
Coal Producinq Consumption / Coal Moisture Loss:
- 6.1o/o Inherent moisture
- 8.54 % run-of-mine moisture
- 2.44o/o moisture added to coal by cutt ing (8.54-6.1)
Projected 2005 Tonnage 237,500 tons
Projected 5 yr Average 1,898,672 tons

Tons water/year = (1,898,672X0.0244)= 46,328 tons water/year
Lbs water/year = 92,656,000

Gal lons/year  = 92,565,000 (0.1198)=11,100,189 gai lons/year
=34.06 ac-ft annually

Sediment Pond Evaporation:
Evaporation estimate calculation uses evaporation data from Pacificorp evaporation pan located
at Electr ic Lake spil lway. Data was from 1998 through 2003.

Pond 001 (Mine Site) - 0.39 acre (surface area)
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Very little ground water was encountered while mining in the northern portion of the
existing permit area prior to the addition of the North Lease. The same geologic and
hydrogeologic conditions are anticipated to occur in the North Lease as occurred in the
northern portion of the existing permit area (Mine 3). From 2005 through 2009 no
significant water has been encountered in the North Lease.selected surface discharges of
ground water and stream flows in the areas that could be impacted by mining activities
have been monitored. Mining related surface impacts include subsidence and the
ventilation facility in Winter Quarters Canyon (WQVF)in the North Lease area. The WQVF
will be permitted to encompass approximately 7.93 acres with the disturbance being
treated with a sedimentation pond. The sole purpose of the facility will be to provide
ventilation to the mine. lf impacts to the waters within the permit area are determined to
have occurred, mitigation wil l be implemented immediately using BTCA as described
previously.

There has been some concern that Electric Lake has been impacted by the inflows of
ground water to the Skyline Mine since 1998. As presented in the Addendum to the
Probable Hydrologic Consequences, July 2002 and updated in October 2OO2, April 2003,
and June 2OO4, a direct connection between the water in Electric Lake and the mine
inflows cannot be found. However, the water flowing into the 10 Left area of the mine and
discharging from the James Canyon JC-1 well contains a slight percentage of trit ium. No
other significant inflows of ground water into the mine contained trit ium levels that would
suggest a modern component of recharge. As stated by Petersen (Appendix A,
Addendum to the Probable Hydrologic Consequences, July 2OQ2, Updated October 2OO2):

"lt is calculated that the maximum modern component in the fault-related system
could range from approximately 6.9 to 12.4 percent. lt is also apparent that since
routine sampling of the 10 Left groundwater system began in May 2002, the
percentage of modern recharge in the groundwater system has not increased.
Based on the potential modern recharge percentage calculations presented above,
it is determined that of the total inflow to the 10 Left region
(approximately 3,800 gpm), a maximum of approximately 262 to 471 gpm could
have originated as modern recharge. Inasmuch as Canyon Fuel has been pumping
approximately 2,200 gpm from the 10 Left groundwater system into Electric Lake
since September 2001, the potential net impact to the Electric Lake watershed,
were it occurring, would be completely mitigated by the current pumping.
Additionally, groundwater that would not othenruise be available for use without the
pumping activity is being added to the watershed. Since October 2OO2, PacifiCorp
has increased the pumping rate at JC-1 to more than 4,000 gpm. Thus, currently,
the amount of groundwater being pumped into Electric Lake from JC-1 represents
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of riparian habitat, the Permittee commits to using the best technology currently available (BTCA)to

mitigate the damage. The repair efforts will be coordinated and agreed upon by Mine, DOGM, and USFS

personnel. Repairs related to disruption of a water supply are addressed in Section 2.5.3.

2.7.7 VEGETATION OF THE SCOFIELD WASTE ROGK SITE

The Scofield Waste Rock site was expanded in 2007 into areas (approximately 5.13 acres) that were

previously undisturbed by mining activities. In the 1990s the northern and eastern portions of the area

were disturbed with logging activities. Soils and Vegetation information that was collected in 1981-82 was

updated in 2007 with information specific to the Refuse pile expansion. The 2007 information is grouped

into two (2) separate reports, the first report summarizing the preliminary qualitative vegetation data with

the second compiling the remaining qualitative and quantitative data. Quantitative data was not collected

during the preliminary report due to the season of data collection (late Fall 2006). The 2007 reports

focused on baseline information for reclamation and identification of threatened and endangered species.

No threatened or endangered species were identified. The 1981-82 information is located in Appendix

Volume A-2, with the 2007 reports being located in Appendix Volume A-2, Volume 2, respectively.

Vegetation resources are protected and enhanced at the Waste Rock site through contemporaneous

reclamation of the site as it is being filled. The 2007 vegetation study established a reference area for a

reclamation standard and also insured no sensitive, threatened or endangered species exist at the site.

For additional information on revegetation of the site, see Sections 3.2.8 - Plan for Disposal of Waste

Rock, and 4.7 - Revegetation Plan of the M&RP.

2.7.8 WINTER QUARTERS VENTILATION FACILITY

The Winter Quarters Ventilation Facility (WOVF) was necessary to provide ventilation for underground

mining located north of Winter Quarters Canyon. Both Soils and Vegetation information specific to the

WQVF site were collected in 2008 with a second revised report drafted in 2009. Plate 2.7.1-1a was

qualitatively updated in 2007. In 2008, a site-specific report focused on acquiring baseline vegetation

information for reclamation and identification of threatened and endangered species for the WQVF. The

revised report drafted in 2009 was necessary due to changes in the pad design that eliminated impacts to

the riparian areas. The modified pad design minimizes affects to the riparian areas by keeping the

disturbed area a minimum of two stream widths from the stream bank (approximately 24 feet). In general,

the WQVF pad site encompasses a sagebrush and mountain brush south-facing hillside, and minimal

riparian areas that have had significant detrimental affects due to heavy livestock use and noxious week

infestation. Conversations with vegetation consultant Dr. Patrick Collins suggest successful revegetation

of the riparian areas is very likely due to the combination of vegetation species and available water. No

threatened or endangered species were identified. The vegetation report is located in Appendix A-2,

Volume 2. The vegetation report focused on the riparian areas is available on request.
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Huntington Creek has a diverse aquatic community with macroinvertebrate taxa representing all trophic

levels. The successful cutthroat trout spawning and high number of resident trout evidence the high

quality waters and habitat of Huntington Creek plus the ability of the macroinvertebrate community to

support quality fisheries. Cutthroat trout, according to Utah Division of Wildlife Resources (UDWR)

surveys, are increasing in numbers in Huntington Creek above Electric Lake. Trout produced in

Huntington Creek provide an important part of the total number of fish in Electric Lake.

Winter Quarters Canyon Creek

As indicated in the 1995 environmental assessment prepared by the Forest Service and the Bureau of

Land ManagementWinters Quarters Canyon Creek has a moderate population of macroinvertebrates.

Perennialflow in the canyon has produced Stonefly larvae as far up as Box and Bob's Canyons. Mayfly

nymphs were also found present in waters tested. Cutthroat trout were found within the creek east of

the Forest Boundary on June 7, 1994 indicating fish are likely within perennial sections of the creek

containing significant flows. A survey conducted in Winter Quarters Canyon Creek in October 2002

indicated similar conditions and species (See Appendix Volume A-3, Volume 2). The Winter Quarters

Ventilation Facility pad was specifically designed to minimized any potential impacts to the stream. The

pad was designed to stay a minimum of two(2) stream widths from the stream, ( or approximately 24

feet), thus maintaining a buffer zone and avoiding impacts to both the stream and riparian areas. The

macroinvertebrates are monitored on a scheduled basis to insure the health of the stream (see Plate

2.8.1-lforlocations,Table2.S-laformonitoringfrequency). RefertoSection2.4.3-sedimentyieldand

next section for measures implemented to construct in the stream buffer zone.

Woods Canyon Creek

As indicated in the 1995 Environmental Assessment, Mayfly nymphs were found within the upper

portions of Woods Canyon Creek in higher quantities than those found within Winter Quarters Canyon.

Stonefly larvae were also found as high as the fork in the stream near the center of Section 34 (T 12

S, R 6 E). No fish were seen during the 1994 field survey although some may have been present. A

survey conducted in Woods Canyon Creek in October 2002 indicated similar conditions (See Appendix

Volume A-3, Volume 2).

UP Canyon - Scofield Waste Rock site

The Scofield Waste Rock site is located in UP Canyon at the confluence of two ephemeral unnamed

drainages. No aquatic wildlife habitat has been noted in either drainage.
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Project lmpacts on Fisheries Resources

The surface facility disturbances in the portal area encroached on sections of all three upper Eccles Creek forks. In
order to reduce sedimentation of these stream segments and the main stream, the tributaries and a section of Eccles
Creek proper immediately below the tributary confluences were diverted into closed culverts. This modified
approximately 4,200 feet of total stream habitat but did not reduce available fish habitat since fish were not found
above the U.S. Forest boundary, prior to the diversion. Downstream drift of macroinvertebrates from the upper
reaches of these forks still occurs as before.

At the coal loadout facilities near the mouth of the canyon (Station ECOS), approximately 600 feet of stream was
moved to the north into a new channel. The new channel is 100 feet shorter but has nearly the same gradient (3 feet
additional vertical drop/1,000 feet horizontal channel).

Degradation of Eccles Creek between the National Forest boundary and the coal loadout facilities should continue
to be minimal since road and conveyor plans were developed and are being implemented to minimize effects on the
stream.

Water being discharged from the mine is augmenting the Eccles Creek stream flow. This increased stream flow is
especially beneficial during summer months when normal stream flows are low. Water temperatures are also
moderated by this increased flow.

There should be little impact on Huntington Creek above Electric Lake. lmpacts to date have been associated only
with the construction of a new UDOT highway. Sediment control measures minimized the impact during the
construction activity.

Prior to construction of the Winter Quarters Ventilation Facility (WOVF) silt fencing or similar best management
practice will be installed along the entire length of the construction zone to minimize sediment and debris from entering
the creek. Once construction is complete and other sediment controls are installed, these siltation structures will be
removed. During the life of the WQVF pad, long term sediment controlwill be implemented thorough a sediment pond
(UPDES discharge point 004).

At this point in time there are believed to be no other potential impacts on either Winter Quarters or Woods Canyon
Creeks.
Revised: 3-24-10 2-68



magnification. The mean, standard deviation, density per square meter, and standing crop will be
calculated and estimated using the same methods as in previous analysis.

Calculations of the USFS Biotic Condition Index (Winget and Mangum 1979) will be completed using the

abundancesof the benthictaxato generatethedominanceweighted communitytolerantquotient (CTQd).

The predicted community tolerant quotient (CTap) will be calculated using water chemistry data provided

in Winget (1972) for the Huntington Creek drainage.

Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering algorithm.

Winter Quarters Canyon and Woods Canyon Creeks

From Fall of 2002 through early Summer of 2004 fish and baseline macroinvertebrate data for the
perennial reaches within Winter Quarters Canyon and Woods Canyon Creeks in the North Lease area

were gathered. Copies of the reports are included in Appendix Volume A-3, Volume 2.

A macroinvertebrate survey of portions of Winter Quarters Canyon and Woods Canyon Creeks will be
performed twice a year for two consecutive years and then every third year thereafter or for a period

determined by Canyon Fuel Company, LLC, DOGM, USFS, and the DWR, to be long enough to provide

data to establish population trends. This survey will be performed in the fall and spring of each year on

or about the same date.

ln 2010 the Winter Quarters Ventilation Facility (WOVF) was added to the permit area approximately Tz

mile downstream of the existing macroinvertebrate monitoring stations. Consultation with Dr. Shiozawa

who directs the Skyline marcoinvertebrate monitoring program, indicated the portion of stream in the

vicinity of the WQVF pad is not conducive to a macroinvertebrate study due to low gradient and

inundation of fine sediment. He recommended a electro-fishing monitoring program which is outlined

later in this section.

The following methods have been and will be used for macroinvertebrate sampling. Slight variations to

the methods may occur during the field work or based on comments from regulatory agencies.

Three benthic sites will be sampled in each creek. Following the first survey a map with these stations

will be prepared and submitted with the next sample report (included in the following year's annual report).

Quantitative samples will be taken with a modified box sampler. The samples taken will be field
preserved in70o/o ethyl alcohol and returned to the laboratory for processing. The samples will be sorted

and invertebrates identified to the lowest possible taxonomic level using the keys of Merritt and Cummins
(1996). Those of questionable identity will be further examined and identified under magnification. The

mean, standard deviation, density per square meter, and
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standing crop will be calculated and estimated.

Calculations of the USFS Biotic Condition Index (Winget and Mangum 1979) will be completed using the

abundances of the benthictaxatogeneratethedominanceweighted communitytolerantquotient (CTQd).

The predicted communitytolerant quotient (CTap) will be calculated using waterchemistrydata provided

in Winget (1972) for the Huntington Creek drainage.

Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering algorithm.

An electro fishing study was conducted in 2002 to examine 1) the species present in Winter Quarters
Canyon; 2) determine if fish were present in Woods Canyon; and 3) determine how far upstream fish

extended into either canyon. The onetime survey was conducted on request by the U.S. Forest Service
(See Appendix A-3, Volume 2 for report).

Based on the addition of the Winter Quarters Ventilation Facility, beginning in 2010 two (2) electro fishing

sites were established Winter Quarters Creek. Two sampling runs (150 meters in length), one upstream

and one downstream of the WQVF pad, will be tested on an tri-year basis to monitorthe general aquatic

health of Winter Quarters Creek. Sampling is minimized to every third year to reduce the stress on the

fish population. Emergency sampling could be implemented on an as-needed basis.

The above described macroinvertebrate studies will continue for two years after active mining and

subsidence stops in the applicable drainages unless statistical analysis demonstrates impacts have

occurred or may occur to these streams. In the event subsidence causes quantifiable damages to fish
populations, stream flows, or other negative impacts on fish or wildlife habitat, the mine will identify,

research and implement measures sufficient to correct the problems. lf monitoring data suggests
potential adverse impacts have occurred but cannot be conclusively demonstrated by the three years of

collected data, a new monitoring plan to determine the type and extent of the impact will be developed

by DOGM, DWR, USFS and Skyline Mine. The additional monitoring willcontinue untilsuch impacts are

either demonstrated or dismissed by joint consent of DOGM, DWR, USFS, and Skyline Mine. Areas

where there is potential for habitat loss from subsidence are shown on Plate 4.1 7 .3-1a. The consumption

rate of water from mining activities is provided in Section 2.5.2.

Future aquatic monitoring is planned only on an as needed basis. Need will be established in conjunction

with UDWR personneland will be required only in case of a major perturbation in fish populations orother

anomalous conditions. Monitoring data will be reviewed for mining related

impacts, and, if found, a mitigation plan will be developed in conjunction with UDWR and UDOGM
personnel. The Permittee will cooperate with UDWR in the investigation of any such conditions. This

approach to future monitoring is consistent with the requirements recommended by the UDWR, Price

office.
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2.9.5(a) Winter Quarters Ventilation Facility (WOVF)

Considerable work studying the wildlife has been conducted in Winter Quarters Canyon,
whether associated with the North Lease area of mining or exploration drilling. Various
wildlife surveys have been conducted every year from 2005 through 2008, with surveys
specifically conducted in the vicinity of the WQVF pad site in 2008 and 2009. To
summarize the affects of the WQVF surface disturbance on wildlife, a summary report
was drafted by Tetra Tech in 2009, and an additional survey by Western Land Services.
Both studies are provided in Appendix A-3, Volume 2. fhe following briefly identifies
the wildlife, their status, and the location of detailed analysis:

- Herpetofauna: 2005 Mt. Nebo report (Appendix A-3, Volume 2); Minimal effects.

- Mammals: 2009 Tetra Tech report (Appendix A-3, Volume 2); Minimal effects.

- Game Species: 2009 Tetra Tech report (Appendix A-3, Volume 2): Minimal effects.

- Goshawk, Flammulated Owl and other Wildlife report (Appendix A-3, Volume 2);
Minimal effects / no owls found

- T&E Species: 2006 through 2009 Tetra Tech reports (Appendix A-3 Volume 2) None
found.

- Noise:2009 Tetra Tech report; Minimal effects

Habitat Loss: Minimal temporary habitat loss when compared to the extent similar
habitat in the surrounding area. The total affected area will be limited to
approximately eight (8) acres that will be returned to the pre-disturbance habitat at
reclamation.

Significant portions of the area have been previously disturbed through logging, grazing,
and historic mining uses. During development of the facility, daily activity will include
vehicle traffic and construction activities. After construction, the use of the canyon will
return to historic uses, with only an exhaust fan operation remaining. The WQVF will not
be accessed on a regular basis, most inspections of the fan and associated facilities will
be via underground access. The road is will not be opened for year-round use after
construction. Access will be limited by a locked gate.
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2.9.6 WILDLIFE OF THE SCOFIELD WASTE ROCK EXPANS|ON (-5 ac.)

The Scofield Waste Rock site expansion encompasses approximately 5.13 acres of ground

previously undisturbed by mining activities. The remainder of the approximately 37.5 acre

Waste Rock permit area was a pre-SMCRA, pre-disturbed site.

Because only a minimal amount of acreage is anticipated to be disturbed at one time

(approximately 3 acres) - and consistent with historic use of the site, little or no effect to the

resident wildlife is expected. However, a review of the existing information in conjunction with

additional studies was conducted.

lmpact Analysis

The Waste Rock site is adjacent to the town of Scofield, Utah, and is considered a limited

value wildlife use or'occasional use area' since the area is used minimally as a big game

migratory area. Figures 2.9.1-A and2.9.2-B illustrate the summer range, winter range, and

migratory routes for both elk and Mule deer. Utah Division of Wildlife personnel Leroy Mead,

visited the site in April 2007 and conversed with Utah Division of Oil, Gas, and Mining

personnel in September 2007 indicating impacts to big game would be minimal.

lmpacts to Herpafuna are minimal because the drainages in the area are both ephemeral and

the expansion activities do not add any additional impact to the stream courses.

A raptor survey was conducted in 2007. Two red-tailed hawks were encountered within a 114-

mile of the site, but no goshawks were observed. An apparently inactive nest located

approximately 1/8-mile west-southwest of the site was observed. This nest was not noted

during a similar survey conducted in 1995. Skyline Mine has committed to observing the nest

in 2008 to determine any use or activity. Findings will be reported in the Annual Report.

Threatened & Endangered Species

ln 2007 the site was assessed for incidental species observations for the presence of

threatened, endangered and special status species, management indicator species and

important habitat (including elk calving, mule deer fawning, and sage grouse breeding and

nesting) and migratory bird use with the project area. Findings of the surveys support

extension of the Waste Rock area. The Scofield Waste Rock site does not have the correct

habitat (too high of elevation) for the threatened and endangered species listed for Carbon

county, Utah.
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July 1, 2005. Details of the method of the survey are outlined in Appendix A-2, "Biological Studies in

Winter Quarters Canyon Creek and Woods Canyon Creek - A Study Plan". Results of the survey will be

provided in Appendix A-2, Volume 2 when completed.

Raptor surveys were conducted in 2005,2007,and 2008 in the Winter Quarters area associated with

drilling programs. Those surveys and the presence or lack of presence of raptors has not prohibited our

work in the area. The raptor surveys are located with the respective exploration permits for each year. A

summary report addressing the affects on raptors with the addition of the Winter Quarters Ventilation

Facility is included in Appendix A-3, Volume 2. In 2009, an additional survey of the Northern goshawk,

flammulated owl, and other comprehensive wildlife was conducted with similar results. No long term

detrimental affects associated with the ventilation facility are anticipated.

THREATENED & ENDANGERED SPECIES

No threatened or endangered species have been documented in studies surrounding the Winter Quarters

Ventilation Facility that would prohibit construction. See Appendix A-2, Volume 2 and Appendix A-3,

Volume 2 for reports.

Because no surface disturbance in planned for the North Lease Tract Area, no impact to endangered,

threatened, or otherwise sensitive species should occur.
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SO]LS OF THE NORTH LEASE TRACT AREA

No su r face  d i s tu rbance  fo r  t he  No r th  Lease  a rea  was  o r i g i na l l y  p roposed .  I n  2009  the

M&RP was  mod i f i ed  t o  i nc lude  the  Win te r  QuarLe rs  Ven t i l a t i on  Fac i l i t y  (WQVF) .  P r i o r

to the WQVF construct ion,  a rev iew of  the soi fs  in  the area f rom the ex is t ing Soi l

Survey of  Carbon County,  Utah and USDA ForesL Serv ice were conducted.  The soi l  map

un i t s  i n  t he  su rvey  a re  p resen ted  on  Draw ing  No .  2 .7 . ' l - I b .

W in te r  Ouar te rs  Ven t i f a t i on  Fac i l _ i t y  A rea (WeVF)
A  de ta i l ed  desc r i p t i on  o f  t he  so i l s  i n  t he  WQVF a rea  i s  ava i f ab l -e  i n  Append i x  A -2 ,

Vo lume  2 ,  t i t . I ed , "So i l s  su rvey  fo r  t he  p roposed  Win te r  Quar te rs  ven t  l oca t i on  nea r

Sco f i e l d ,  ULah" .  The  repo r t .  uses  Un i ted  S ta tes  Depa r tmen t  o f  Ag r i cu l t u re  (USDA)  ,
NaLu ra l  Resou rces  Conse rva t i on  Se rv i ce  (NRCS)  WEB So i l  Su rvey  (WSS)  u t i l i t y  and

assoc ia ted  NRCS so i l s  repo r t s .  The  ven t  f ac i l i t y  w i l l  d i s tu rb  app rox ima te l y  1 .7  ac res

o f  t opso i l .  Based  on  the  so i l  su rvey  1 -2  f ee t  o f  su i t ab le  so i l  and  subso i l  w i l }  be

sepa ra ted ,  s to red ,  marked  w i th  app rop r i a te  s i gnage  fo r  p ro tec t i on .  Th i s  ma te r i a l  w i l l
ha  r r ca r l  r l r r r i  nn  reC f  ama t iOn  o f  t he  s i t e .  Due  to  t he  l _ im i ted  amoun t  o f  A  ho r i zon

mater iaf  iaent i t ied in  the survey,  depth of  the salvaged materra l  wi l l  be based on
dan t -h  a f  c i nn i f i can t  rock .  A t tached  to  t he  so i l s  repo r t  a re  t he  ana l ys i s  o f  t he  so i l s

c o l l e c t e d  d u r i n g  t h e  s u r v e y .  S e e  S e c t i o n  4 . 6 . 4 . I  f o r  a d d i t i o n a l  i n f o r m a t i o n
a n n a p r n i n o  1 - h e ' P o n q n i - l  / S r r l . r c o i  I  T J a n d 1  i n n  D l a n

U .  P .  &  L .  T r a c t

The  so i l s  f o r  t h i s  a rea  a re  c l ass i f i ed  i n to  s i x  g roups  as  de te rm ined  by  Dan ie l  M .

La rsen ,  U .  S .  Fo res t  Se rv i ce .  The  fo l l ow ing  a re  t he  so i l  t ypes :  1 )Pando  -  Ade l

F a m i l i e s  C o m p 1 e x , 2 ) B u n d o  -  L u c k y  S t a r  -  S c o u t  F a m i l - i e s  C o m p 1 e x , 3 ) A d e 1  -  M e r i n o
F ' a m i l w  C n m n l a y  4 ) G a f e w a r r  -  A d e l  f a m i l i e s  C o m r l l e x . 5 ) L r r c k v  S t a rr / v 4 9 9 ' ' g J J l u v v l ' I

C o m p l e x ,  a n d  6 ) L u c k y  S t a r  -  B u n d o  -  A d e l  F a m i l i e s  C o m p l e x .

Ade I  Fami l i es

P a n d o  -  C o n s i s t s  o f  d e e p ,  w e l l  d r a i n e d ,  m o d e r a t e l y  p e r m e a b f e  s o i l s  o n  m o u n t a i n  s l o p e s .

The so i fs  a re  fo rmed f rom co l l -uv ium f rom sandstone and sha l -e .  S lopes  are  30  to  50

n e r c e n f  .  S o i l s  ^ r - ^ ^ l t i ^ r  ^ s  l n : m r r - q k c - l c t a l  m i v a d  R n r ^ l f i c  C r r z n h n r n l l s  4 1  i S!  U v I I D  q I E  U I q D D f  ! I C U  4 o  r v a r L L y  D ^ s r s u a r ,  L t L f I e U  D V I a M U

zero Lo four  inches of  dark gray ish brown loam; very dark brown moist ;  moderate f ine

g ranu la r  s t ruc tu re ;  s l i gh t l y  ha rd ,  f r i ab le ,  s l i gh t l y  s t i cky  and  s1 i9h t .1y  p las t i c ;  many

ve ry  f i ne  and  f i ne  roo ts ;  10  pe rcen t  g rave l ;  s l i gh t l y  ac id ;  c l - ea r  smoo th  bounda ry .  A2

is four  to 11 inches of  ggayish brown cobbly 1oam, very dark gray ish brown moist ;  weak

med ium subang le r  b locky  s t ruc tu re ;  s l i gh t l y  ha rd ,  f r i ab le ,  s l i gh t l y  s t i cky  and

s l i gh t l y  p las t i c ;  f ew  ve ry  f i ne ,  f i ne ,  and  med ium roo ts ;  10  pe rcen t  g rave  and  10

percent  cobbfes;  mod.erate ly  ac id;  gradual  wavy boundary.  E is  11 Lo 23 inches pale

brown very cobbly s i l t  1oam, brown moist ;  weak medium subangler  b locky st ructure;
q n f f  f r i a l - r - l a  - ' t . i - 1 . F t , ,  a r l  a 1 . , ,,  D r r v r r u r y  D L r u ^ y  a n d  n o n p l a s t i c ;  f e w  v e r y  f i n e  a n d  f i n e  r o o t s ;  2 0

percent  g rave l  and 30  percent  cobb les ;  modera te ly  ac id ;  g radua l  wavy  boundary .  B t  i s

2 3  L o  4 5  i n c h e s  o f  v e r y  p a l e  b r o w n  e x t r e m e l y  c o b b l y  c l - a y  l o a m ,  y e l l o w i s h  b r o w n  m o i s t ;

modera te  med ium subang ler  b locky  s t ruc tu re ;  and,  f i rm s t i cky  and

R e v i s e d :  1 - 2 - 3 0 - 0 9 2 - 1 2 0
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Recreation

Recreational use of the lease area affected by surface operations consists primarily of hunting big

game, game birds, and small game species; f ishing in Eccles Canyon below the portal area; from

the south fork to the mouth of the canyon sightseeing, snowmobiling, and cross country skiing.

Limited camping and picnicking also occurred in the mouth of Eccles Canyon (U.S. geological

Survey, 1979).

Eccles Canyon Road provides the only direct access from Scofield Reservoir to Huntington Canyon

and is used as an access route from the Scofield Reservoir recreation area to the recreational use

areas at higher elevations in the northern end of the Wasatch Plateau (U.S. Geological Survey,

1979).

Natural Gas Transmission

A natural gas pipeline traverses the permit area from southeast to northwest. Additionally, an

abandoned gas well is located in the Eccles Canyon portion of the permit area. A small building

associated with Gas Well No. 8 is located in Eccles Canyon. The location of these features are all

shown on Map 2.12.1-1.

Forestry

Forest uses are limited primarily to cutting firewood and fenceposts. Occasional timber sales from

National Forest lands are made to salvage insect-killed spruce timber. One such sale, totalling 2.5

million board feet, was made in the Kitchen Creek drainage basin on the west side of the coal lease

area in 1977.

Private Land - Winter Quarters Canyon

Both current (2009) and historic Land uses of private land in Winter Quarters canyon are varied and

include grazing, wildlife habitat, recreation - primarily hunting big game, game birds, and smallgame

species, forestry ortimber production, and mining related activities. Addition of the ventilation facility

in 2010 is consistent with the historic uses.
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Plan" forthe Manti-LaSal National Forest, (1986). The spruce-firtimbertype contained approximately
10,000 board-feet per acre and the aspen timber type contains 5,300 board-feet per acre. Therefore,
within the affected area, there were approximately 2Q1,000 board-feet of the spruce-fir timber and
93,800 board-feet of aspen timber.

Productivity
Sheep currently graze the lease and permit areas in accordance with the sheep allotments as
specified in Table 2.12.1-1.
The area proposed for disturbance in Winter Quarters Canyon for the Ventilation Facility pad was
assessed for productivity by Natural Resource Conservation Service (NRCS) Area Range
Management Specialist, Mr. Dean Stacy. The productivity analysis encompassed areas that will not
be affected with the pad design restricted to the south-facing slope with the disturbance being no
closerthan approximately 25-30 feet from the creek. His productivity assessment identified that due
to previous and current uses (grazing and logging), the area ranks low on the Potential Natural
Community Scale. Only the south facing slope (Mountain Big Sagebrush) was as productive as
anticipated (approximately 1,300 lb/ac). Both the Willow and Aspen communities were under-
productive with production estimates of approximately 800 lb/ac. (See NRCS report in AppendixA-2,
Vo l .2 ) .

Recreation

Recreational use of the area affected by mine surface operations and facilities is limited primarily to
sight seeing, f ishing, hunting, snowmobiling and cross country skiing.

Eccles Canyon presently supports and is capable of supporting a self-reproducing population of
cutthroat trout from South Fork to the mouth of the canyon. The only time a fishery potential exists
above South Fork near the mine portal area is in the springtime when runoff volumes are highest
(Winget, 1979). Similarly, the Winter Quarters Ventilation Facility (WOVF) has minimal (if any) impact
on the fishery due to the limited flow in the creek, and channel morphology in the pad area that is
dominated by riffles with an absence of pools and cut banks critical to fish habitat. A 25-30 buffer
zone exisits between the WQVF pad and Winter Quarters Creek providing adequate habitat.

Highway (SR-264) through Eccles Canyon provides the only access route between recreational
facilities in the north end of the Wasatch Plateau and the Scofield Reservoir recreation area. The U.S.
Forest Service states that Electric Lake has added a considerable amount of recreational traffic to
Eccles Canyon and that 1977 vehicle counts from June to the middle of October were approximately
22,000, which averages 160 vehicles per day. This number is increasing with the completion
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TABLE 2.12.2-1

GRAZING POTENTIAL FOR THE AREA TO BE AFFECTED BY
MINING SURFACE OPERATIONS AND FACILITIES

(Does not include State Highway SR-264)

Surface Facilities
Area

1. Portal Yard
Area

GeneralArea Land Area
Classification (Acres)

Spruce-Fir 16.47
Aspen 7.93
Sagebrush 2.50
Disturbed 8.50
Riparian 1.00

36.40

Aspen 3.20
Sagebrush 5.77

8.97

Grazing Potential
Animal Animal

Units Unit Month
(AU) (AUM)

0.0 0.00
114.0 3.80
84.0 2.80
0.0 0.00
38 .0  1 .30

236.0 7.90Subtotal

2. Conveyor
Corridor

Subtotal

3. Railroad Grass-Forb
Loadout Area Spruce-Fir

Riparian

Subtotal

4. Waste Rock
DisposalArea

Subtotal

Disturbed

5. Water Tank and Aspen
Well Pads

South Fork Spruce-Fir
BreakoutSubtotal

6.WQ Vent Pad Sagebrush
Subtotal

TOTAL

.96

10.32
3.50

.04

13.86

12 .81

12.81

.26

0.0
1 .22

2.36
2.36
75.62

32.0
151 .0

183 .0

126.0
0.0
1 .5

127 .5

0.0

0.0

18 .0

0.00
18 .0

114
114
678.5

1 .50
5.00

6.50

4.20
0.0
.05

4.25

0.00

0.00

1 .00

1 .00

3.80
3.80
23.45

ADDITION TO TEXT

Table2.12.2-1 Paoe2-128 Section 2.12 Pase2-128 DateS-24-10
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2.14 PRIME FARMLAND INVESTIGATION

A pre-application investigation was conducted by the Permittee to determine if any prime

farmland would be impacted within the area of the proposed surface facilities in Ecctes Canyon,
and within Woods and Winter Quarters Canyons of the North Lease Tract. Based on the
criteria in 30 CFR 783.27 paragraph (b), items 1 and 5, the Eccles Canyon area cannot be
classified as prime farmland. This opinion is substantiated by Dr. Therom B. Hutchings, State
Soil Scientist for the Soil Conservation Service (See Exhibit A).

A similar finding was made by the Natural Resources Conservation Service for the North Lease
Tract (See Appendix Volume A-2). As shown in the Exhibit, "no prime farmland or farmland of
statewide importance occurs on the recently acquired North Lease". Therefore, a negative
determination for prime farmland classification of the Skyline pro1ect area is requested.

Leland Sassor of the Natural Resource Conservation Service (NRCS) was contacted in
December 2008 concerning a Prime Farmland Determination in the location of the proposed

Winter Quarters Ventilation Facility. Provided the information, he researched the area and
confirmed (verbally) later that no Prime Farmland is identified in the area of the pad location.
This is consistent with earlier determinations.
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3.2 COMPONENTS OF OPERATION

3.2.1 Ponds, Impoundments, and Dams

Four (4) sedimentation ponds are included in the design of the Skyline Mine plan (Map 3.2.1-2b,

3.2.1-4, and 4.16.1-lB), and 3.2.4-3D. Each retention pond was originally designed to provide

adequate volume for sediment containment and also adequate volume for a theoretical 24-hour

detentionofrun-offresultarftofa24-hour,10-yearrainstorm. Theminesitesedimentationpondalso

contains additional volume to adequately treat mine water discharge. An engineer's certification to

meet requirements of R645-301-743-110 and R645-301-514 is located on all necessary designs and

calculations for the ponds in the appropriate appendices and inspection reports. A copy of this

certification will be retained at the minesite. Quarterly inspections are also retained at the minesite.

All Inspections will meet the requirements of R645-5 1 5-200 . The location and design characteristics

for each of these three ponds are described in the following:

The sediment level will be determined by cross sectioning the sediment level through B-B' on Map

3.2.1-28 andthroughA-AonMap 3.2.1-4 atno greaterthan 3year intervals. During sedimentclean

out the pond may be drained of all water that will meet permit requirements. Water not meeting

discharge requirements will be hauled to the other sediment pond. Mine water discharge during

clean out of the mine site sediment pond shall by-pass the pond but shall still meet UPDES

Discharge Permit requirements. Sediments will be disposed of as outlined in Section 4.16.

Mine Site Sediment Pond

A detention pond is located at the mine site adjacent to the crushing and truck loading station. It will

detain surface run-off from the 33.79 acres disturbed mine site area plus 2.69 acres of undisturbed

area, all of which reports to the sedimentation pond shown on Map 3.2.1-1. Precipitation from a

l0-year, 24-hour rainstorm is expected tobe2.43 inches. After
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event that immediately follows the lO-year, 24-hour event. In this scenario, the discharge fromthe

spillway was calculated to be 6.60 cfs at a velocity of 1.3 fps. The pond will also contain runoff from

a 100-year, 6-hour precipitation event. This discharge is considered non-erosive, requiring no

erosion protection to the embankment.

State Regulation R645-301-746.340 indicates a sediment pond at a refuse site needs to be designed

and operated so that at least 90 percent of the water stored during the designed precipitation event

will be removed within a 10-day period following the event. In the event that a l0-year, 24-hour

precipitation event (1.99 inches) occurs and the level of the water is above the decant pipe after 10

days, the pond will be drained to the level of the decant pipe.

Volume 5, Section 14 provides calculations and designs for drainage control ditches for the Waste

Rock site. Analysis of Sedimentation Pond Capacity Following Waste Rock Expansion - April2007 ,

(Volume 5, Section 15a of MRP) provides a demonstration that the disturbed area ditches are

adequately sized to accommodate the pile expansion.

The required volume for annual sediment storage has been estimatedat 10,330 cubic feet (See

Analysis of Sedimentation Pond Capacity Following Waste Rock Expansion - April2007, Section

15, Volume 5a and Map 3.2.8-4). The 100 percent sediment 'clean-out' marker is the 8-inch decant

pipe located in the pond. The landowner representative has requested a pond be left as a stock

watering pond at reclamation (see Section4.l2).

Winter Quarters Ventilation Facility Pond

A sediment pond will be located at the east end ofthe Winter Quarters Ventilation Facility site. The

pond is designed to treat the approximately 3.69 acres; 1.06 acres of disturbed area from the facility

and2.5 acres of undisturbed area above the site, respectively. Precipitation from al}-year,24-hortr

storm event has been calculated at2.08 inches. The required volume to provide the retention of the

runoff from the designed 1 O-year, 24-hour storm is calculate d at 4,182 cubic feet. (See Plate 3 .2.4-

3D for pond designs and Winter Quarters Ventilation Shaft Pad Runoff and Sediment Control Design

Report - Volume 5, Section 24 for calculations).

The primary and emergency spillways were designed using al}-year,24-hour and25-year, 6-hour

rainstorm events. Peak Stage during the lO-year,24-hotx event was determined to fill the pond to

the elevation ofthe primary spillway (8075.05 feet). A 25-year,6-hour event immediately following

the 10-year,24-hotxeventwoulddischarge atarateof l.0gcfswithavelocityof 3.29fos.
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The emergency spillway will not normally discharge during the design runoffevents. However, assuming

the primary spillway was not functioning and the pond was assumed full to the emergency spillway crest

(8075.55 ft) prior to the occurrence of a25-year, 6-hour storm event, the emergency spillway is calculated

to discharge 2.06 cfs with a velocity of 4.69 fps at the crest. This velocity is considered non-erosive.

The required volume for annual sediment storage has been estimated at 1,108 cubic feet. The 60 percent

sediment volume is at an elevation of 8071 .7 feet. The 100 percent sediment'clean-out'marker is at an

elevation of 8072.1feet which corresponds to the elevation of the 6-inch diameter decant pipe.

3.2.2 Overburden and Topsoil Handling

A comprehensive discussion pertaining to this operational component of the mine plan is presented in

Section 4.6 - TOPSOIL AND SUBSOIL HANDLING PLAN.

3.2.3 Coal Processins

Maps 3.2.3-l and3.2.3-lA are flow diagrams of the entire coal handling system. Designated capacities

represent maximum design capabilities necessary to handle surges in the system. The average throughput,

a substantially lower figure, is reflected in the annual production schedule.

Run of Mine (R.O.M.) coal is brought out of the mines by conveyor belts and it is temporarily stored in

an 8,000 ton capacity concrete silo or the open coal storage area. As the coal is needed, it is transported

by conveyor belts to a crushing system and then to the overland conveyor that transports it to the railroad

loadout facility. Coal transported to the railroad loadout facility may go directly into the storage silos or

may be placed in the RLO open coal storage area. Some coal is still shipped by truck direct from the

truck loadout area. In the event of an emergency situation coal can be transported from the truck loadout

area to the railroad loadout facilitv.

Stoker Coal

A stoker coal circuit is located on the coal storage silos at the train loadoutarea. A stoker loadout storage

tank is located on
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sedimentation pond has been provided for the treatment of runoff water from the disturbed areas.

A diversion channel is used to intercept runoff from the undisturbed hillside and route this water

around the facilities into Eccles Creek. Due to space limitations in this area, it was necessary to

divert the creek from its existing channel. This diversion was accomplished in such a manner as to

mitigate any damage to the surrounding environment.

Access Road Improvements

Approximately 2.5 miles of improvements were necessary to the existing access road paralleling

Eccles Creek. Improvements to this road resulted in a paved width of 34 feet designed to criteria

set forth by the UDOT which has been designated Utah State Highway No. SR-264.

The road improvements generally follow the alignment of the previously existing road. Grading

and maintenance operations along the previously existing road had re-channeled Eccles Creek in

some areas for considerable distances. The improvements to the access road also resulted in

improvements to Eccles Creek since the past practice of pushing dirt from grading operations into

the creek was eliminated. The new public road was constructed to bypass the mine portals and

facility area.

Embankments

Construction areas were generally overlain with 10 to 15 feet of colluvial materials. Geotechnical

investigations indicated that this material is stable for cut slopes of one foot horizontal to one foot

vertical (lh:lv) and at a depth not to exceed 10 feet (Volume A-3). Fill slopes are stable at 1.5 feet

horizontal to 1 foot vertical (1.5h:1v).

Winter Quarters Ventilation Facility

The Winter Quarters Ventilation Facility (WQVF) is required for ventilation of the underground

workings to continue mining north of Winter Quarter Canyon. The approximate 7.93 acre

permitted area consists of a 20-foot diameter vertical shaft mounted with an exhaust fan, a 8-foot
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diameter escape shaft, and a decline slope/portal which provides both intake air and an emergency

escapeway for the mine. Other auxiliary features of the site include a substation providing power to the

fan, a mobile field office for emergency evacuation, a topsoil pile protecting the topsoil for reclamation,

and a sediment pond designed to treat the disturbed area stormwater runoff prior to discharging to

Winter Quarters Creek.

The WQVF pad construction will be initiated by constructing an auxiliary access road to the pad (see

plates 3.2.4-3B^ and-3E for road designs). The first construction phase on the pad will focus on creating

sufficient space to accommodate the electrical substation. A slope stability analysis addresses the

stability of the steep cuts on the north side of the pad (See Volume 5, Section 24 of M&RP - Winter

Quarters Ventilation Shaft Pad Slope Stability Analysis). Following the substation will be the extension

of the pad to provide access and sufficient space to start the construction of the Declined Slope. The

Declined Slope portal structure witl be approximately20 feet wide by 12 feettall, driven at a 16-18

degree slope for an approximate distance of 900 feet where it will intersect the underground mine

workings. Any material not stored underground or in the pad, will be shipped to the Waste Rock site

via a combination of private and Scofield City roads (See Appendix 118A for Road agreements).

Both the 20-ft and 8-ft vertical shafts will be approximately 300 feet deep and constructed using one of

two methods - either sunken from the surface using conventional methods or constructed from

underground using a raise-bore method (Figures 3.2.4a and 4b illustrate the completed shafts).

Conventional sinking will generate approximately 4,050 cubic yards of material that will be stored on

the surface within the WQVF pad or will be hauled to the Scofield Waste Rock site. Material generated

using the Raised bore drilling method will be stored underground with a limited amount of material

from the from the shaft collar to be stored on the surface.

Sediment control during construction will be treated with a combination of silt fencing, straw bales,

gravel filters, and other hard structures used as energy dissipaters until the sediment pond is

constructed.. In conjunction with the WQVF pad a sediment pond will be constructed to treat runoff

from the disturbed area prior to being discharged to winter euarters creek.

3-24-r0 3-3 1 (a)



Disturbed area ditches are temporary and designed to convey runoff from a l0-year, 24-hour storm
event. The Undisturbed upper road ditch and associated culvert are considered permanent and were
designed to convey runoff from a 100-year, 6-hour storm event (See Plate 3.2.4-3D for pond
designs and Winter Quarters Ventilation Shaft Pad Runoff and Sediment Control Design Report -

Volume 5, Section 24 for calculations).
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3.2.11 (b) Winter Quarters Ventilation Facil ity

The Winter Quarters Ventilation Facility (WOVF) was required to improve ventilation for

underground mining north of Winter Quarters Canyon. The WQVF is located on a south facing

slope in Winter Quarters Canyon approximately two (2) miles west of Scofield, Utah, and

approximately 1l2-mile east of the United States Forest Service (USFS) boundary.

Access to the WQVF pad site is via an existing road up Winter Quarters Canyon. A road

extending approximately 500 feet from the existing road will be constructed to access the pad

site. Canyon Fuel Company, LLC. leases approximately 121 acres that encompasses the

WQVF site. As a provision in a seperate lease with the landowner, Canyon Fuel Company -

Skyline Mine has agreed to improve the existing road with upgrades of additional gravel and

drainage, while keeping with the general footprint of the existing road.

Power is being provided to the WQVF site by Rocky Mountain Power. Similar to the power

arrangement at the Eccles Canyon Mine site, Rocky Mountain Power policy dictated the

separation of responsibility would be at the connection to the electrical sub-station. The power

line corridor, l ine construction, and maintenance of the power l ine up to the sub-station remain

the responsibility of Rocky Mountain Power.

As construction is initiated, topsoil and brush will be collectively salvaged, separated and stored

for reclamation purposes. Any large trees will be segregated as well for placement on the

topsoil pile or other interim habitat enhancement.

Initial construction will include an access road from the existing road to access the WQVF pad

site to create a pad for an electrical substation to provide power for further site construction.

Init ial drainage control wil l be established through concentrating runoff to ditches along the

access road as it is being developed. Sediment control along the road will be treated through a

combination of armoring of the ditch with rock, gravel filtering, and energy dissipaters. Areas of

drainage not reporting to a specific temporary ditch and representing sheet flow from the site will

be treated with silt fencing. Silt fencing will line the toe of the construction site serving as a

barrier between the construction site and the creek.

Once power is established at the site, further pad construction will continue with extending the

substation bench west to the location of the Declined Slope Portal for those activities to begin.

Material generated from boring of the slope will be used to create the remainder of the WQVF

pad. Construction of the Declined Slope is scheduled to begin in Spring 2011 with the Vertical

Shaft construction to begin in Spring 2012. Once pad construction is complete, the WQVF pad

and
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topsoil storage area will be fenced to prevent humans or animals from accessing the facility.

All disturbed area drainage from the WQVF pad will report to the sedimentation pond, undisturbed
ditches will route undisturbed drainage around the site, and a combination of rock armoring,
vegetation, gravel filters or silt fencing will treat run-off from the access road.

O Revised: 12-30-09



LLC. Exhibit B shows the letter from UDOT giving permission to use its portion of the pad and indicating
that the post-mining land use as a snow storage pad. The post-mining land use for the Canyon Fuel Co., LLC,
portion of the pad will also be a snow storage pad. The configuration of the pad is such that all of the drainage will
be directed to straw bales and/or silt fencing for treatment before entering the natural drainage (see Volume 5,
Section 6 for the design). This area contains 0.64 acres and is classified as an Alternate Sediment Control Area.

No salt or other deicing chemicals will be used on the snow placed on this area. Each spring, following use of the
pad, after the snow placed on the pad has melted any sediment or coal fines which have accumulated on
the si- te wi l - l -  be removed.

Area 34 . This area is located on road outslopes at the waste-rock disposal site as shown on Map 3.2.8-4. ln

order to make the road more usable for third parties, minor gravel fills were placed at the locations shown on the
map. Silt fences were placed at the base of gravel fills, then later removed once the gravel fills were fully
compacted. Since the fills are constructed of gravel they will not erode.

Area 3 5 and 3 6 . These areas are the James Canyon road from the forest Service Mounment Peck Road to

the drill pad and includes the buried pipline to Electric Lake. The James Canyon road is graveled with water bars
approximately every 150 feet. Road runoff water flows to a water bar and is directed to a silt fence for sediment
control. The buried pipeline disturbed area has been regraded and deep gouged. The area has been reseeded.
Water bars have been constructed approximately every 150 feet. Ln2005, both the drill pad topsoil pile (see plate
3.4-I) and the reseeded area was reclassified as a "Small Area Exemption" based on a demonstration of adequate
vegetative cover (see Sec. 21 (a), Vol. 5 for demonstration). All silt fences were removed from these areas.

Area37. This 0.67 acre area is the topsoil storage area for the Winter Quarters Ventilation Facility (WQVF) located
in Winter Quarters Canyon as illustrated on Plate 3.2.4-3A, and -3B. The area consists of previous disturbance that
includes the outslope of an existing road, remnants ofstone foundations and signs of heavy livestock grazing.
During construction of the WQVF pad topsoil will be placed in the location in a controlled manner. Once all the
topsoil is in place the surface of the pile will be roughened, seeded, and mulched. The pile will be contained with a
berm around the entire circumference. A designed silt trap (Plate 3 .2.4-3F)will allow any storm water runoff to
discharge from the pile area in a controlled manner.

Area 38. This 0.48 acre area addresses drainage from the outslopes of the WQVF pad and sediment pond to the
prescribed creek buffer zone, minimizing any sediment reporting to the creek. This area encompasses an area
approximately six (6) feet wide by approximately 515 feet wide immediately below pad, followed by a zone
approximately 70 feet long by 70 feet wide that is not anticipated to be disturbed, then completed by approximately
165 foot length intended to treat the outslope of the sediment pond (Plate 3.2.4-34). Sediment control will be
addressed with silt fencing and vegetation. The area will initially be utilized as work space in constructing the
WQVF retaining wall and sediment pond. During construction, silt fencing will provide the primary sediment
control. Following construction of the retaining wall and sediment pond, the area will be roughened, seeded, and
mulched. Once vegetation is sufficiently established, the silt fences will be removed.
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Area 39. This l.0l acre area addresses both the undisturbed area between the upper undisturbed ditch
(UDW-4 from Earth Fax report) and the primary portion of the WQVF access road (DW-5 from Earth Fax
report). Sediment from the area is controlled by a catch basin that incorporates a wattle to trap sediment
prior entering a culvert taking water under the road (Plate 3.2..4-3A). The ditch has been widened in the
vicinity of catch basin to accommodate the installation of the wattles. The outfall of the culvert, although not
having a erosive velocity, is armored with riprap to further reduce any sediment loading.

On all areas not reporting to a sediment pond, and classified as Alternate Sediment Control Areas, the
alternate sediment control measure such as straw bales, silt fences, catch basins, excelsior mats, etc. will be
maintained until there is adequate vegetative cover to properly filter any surface runoff (see Sec. 20, Vol. 5
for design). When this can be demonstrated, the alternate control measures will be removed and the area

reclassified as an "Exempt area". (See Sec. 2l,Yol.5 for Demonstrations) On all areas classified as Exempt
Areas, if they should become redisturbed they will be reclassified as ASCA areas and will have the runoff
treated with a desiened treatment.
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3.4 AREA AFFECTED BY EACH PHASE OF OPERATIONS

The area affected by the Skyline Mines project can be divided into two major categories:
(a) Surface acreage disturbed by construction/installation ofcoal handling and associated facilities or

permitted areas, and
(b) Surface acreage overlying underground mine workings or adjacent areas.

Permitted Acreage

The offices, bathhouse, workshop, portal, fans, and other necessary facilities utilize a site of 42.55 acres.

Approximately 0.26 acres is used for water tank and well pads. The coal loading and handling facility at the

mouth of Eccles Canyon utilizes approximately 13.86 acres. The covered pipe belt conveyor, transporting

material from the mine portals to loading points, disturbs approximately 14.18 acres. The waste rock disposal

site is permitted to include approximately 32.48 acres. The South Fork breakout area has disturbed 0.96 acres.

The James Canyon buried power line, buried pipeline, water wells pad and road include 4.85 acres. The

Winter Quarters Ventilation Facility utilizes 7.93 acres. In total, the permitted area is 118.89 acres. The

permitted area and bonded area for the Mine Portal area, Loadout area, Waste Rock Disposal area, Winter

Quarters Ventilation Facility area, and miscellaneous areas are shown on maps 3.2.1-1,3.2.1-3,3.2.8-1,3.2.4-

3 a, and3 .2.3-3 through 3 .2.3 -3 f , respectively.

The pre-mining phase of earth work and dirt removal commenced in the spring of 1980 and was completed in

198 I . The actual construction and installation of facilities necessary for coal mining and handling began in

early 1981.
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4.1.1 Reclamation Plan - Rock Disposal Site

Reclamation activities will be conducted on portions of the affected areas as twenty foot lifts are filled

to design capacity. The final contours of the rock disposal site are presented in Drawing 4.16.1-1 B.

Part of diversion ditch DD-16 will be removed during final reclamation as needed. Diversion ditch UD-

6 will remain after final reclamation. Part of the disturbed are affected by the disposal operation will,

at the request of the property owner's representative, be leveled off and reclaimed to native rangeland

for subsequent use as a corral. The access road to the site will not be reclaimed except for the

removal of the guard rail (Exhibit 4.1.1-1).

4.1.2 Reclamation Plan - Winter Quarters Ventilation Facility

Reclamation activities will include removing any existing structures such as the fan structure, retaining

walls, a mobile field office for emergency evacuation, substation with associated pad, fencing, etc.

Compliant to both State Regulations R645-301-551 and MSHA 30 CFR 171 1 , both the vent shaft and

emergency escape shaft will be sealed and backfilled with an engineered fill. The shafts will be

backfilled above the pad surface with the excess fill allowed to settle for approximately one year prior

to removing the pad (See Section 4.9 for details). Consistent with the same regulations, the slope will

be sealed with solid, substantial, incombustible material such as concrete blocks, bricks or tile, or

shall be completely filled with incombustible material for a distance of at least 2S-feet into the

opening. Once all structures are removed and openings sealed, the slopes will be reclaimed to the

approximate original contours (AOC) using extreme surface roughening (pocking) as the primary form

of sediment control. The site will be reseeded as outlined in Section 4.7 of the M&RP, and the

sediment pond removed. In the event the extreme surface roughening shows signs of failure,

additionalwork will be conducted to insure sediment is controlled on site.
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O skytine Mine
Added Winter Quarters Pad Facility

Bonding Calculations

Direct Costs

Subtotal Demolition and Removal
Subtotal Backfilling and Grading
Subtotal Revegetation
Direct Costs

Indirect Costs
Mob/Demob
Contingency
Engineering Redesign
Main Office Expense
Project Management Fee
Subtotal Indirect Costs

Total Cost 2006

Number of years
Escalation Factor
Escalation

Reclamation Cost Escalated

Bond Amount (rounded to nearest $1,000)
2009 Dollars

Posted Bond September 19, 2006

Difference Between Cost Estimate and Bond
Percent Ditference

$2,002,343
$1 ,078 ,911

$861,095
$3,942,349

$394,235 10.0%
$197,117 5.0%
$98,559 2.5%

$268,080 6.8%
$98,559 2.50/o

$1,056,550 26.80/o

$4,998,899

4
1.005

$95,397

$5,094,297

$5,094,000

$5,137,000

$43,000
0.84%

Revised July 2010Reclamation Cost Estimate
Required Bond Amount

Printed 712612010 File Name Total 7-22-10 clean.xls and Worksheet Name Sheetl Pages 1
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+.+.2 Grading and Final Contour

All highwalls and cutslopes will be reclaimed using geotechnically stable fil l slopes

with surfaces that have been sufficiently roughened with deep gouging. The operational

bench slopes will be graded back to the approximate original contour at a two horizontal

to one vertical slope (2h:1v) or shallower upon abandonment, util izing a bulldozer

working along the slopes. A geotechnical analysis will be made of this slope at the time

of reclamation and design adjustment made as necessary to insure slope stability. The

sediment pond at the portal area will be removed during the initial reclamation phase.

The reclamation plan is shown on in maps 4.4.2-1A, 4.4.2-1AA. 4.4.2-18.. 4.4.2-18A,

4.4.2-181 and 4.4.2-1AC. Costs and mass balance data associated with reclamation

may be found in the Engineering Calculations, Volume 5.

Grading operations will be possible at the railroad load-out site which will be returned to
the approximate original contour and shown on Maps 4.4.2-1C and 4.4.2-1D. Water

Tank final reclamation contours are shown on Maps 4.4.2-1E and 4.4.2-1F. The waste
rock disposal site final reclamation contours are shown on Map 4.16.1-18.

The Winter Quarters Ventilation Facility grading and final contour plan will be similar to

the sites listed above. Once excess material has been used in sealing the slope and
shaft as outlined in Sections 4.1.2 and 4.9, any retaining walls, highwalls or cutslopes will

be reclaimed using geotechnically stable fil l slopes with the final surface being

roughened with deep gouging. The pad will be graded back to the approximate original

contour, unless the post-mining land use changes. The sedimentation pond will be
removed once sufficient re-contouring of the pad has taken place. See Plates 4.4.2-3A

and 4.4.2-38 for the reclaimed site configuration.
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4 .4 .5  Ac id  and  Tox i c -Fo rm inq  Ma te r ia l s

Extensive test ing of  so i l  mater ia l  near  the coal  seams fa i led to

identify the presence of any materials capable of causing

acid i ty  or  tox ic i ty  problems.  (Refer  to  Hydro logy Sect ion of

Volume A-1 for  test  resul ts .  These test ,  however ,  were

conducted using different procedures than those currently

requested by the Div is ion.  More recent  tests  on waste mater j -a l

removed from the mine have given mixed signals, part icularly on

acid forming potent ia l .  (Recent  test  data f rom representat ive

samples are at tached as an exhib i t  to  th is  sect ion.  )

Mater ia l  p laced at  the waste d isposal  s i te  wi l l  be composi te ly

sampled on a quarterly basis during perj-ods of deposit ion at the

s i te  wi th in  a min imum of  1  sample per  20OO tons hauled,  un less

it has already been sampled at the temporary minesite gob pi1e.

Composite samples wil l  also be taken during recontouring prior

to  f ina l  rec lamat ion at  the waste rock d isposal  s i te  and on the

waste mater ia l  to  be le f t  a t  the loadout  fac i l i ty  s i te .

Analyses of  potent ia l  tox ic  or  ac id forming mater ia ls  wi l l

fo l low the parameter  l is t  and wi l l  use the methods out l ined on

Table 6 of the Division's approved Soil  and Overburden Handling

Guidel ines.  Operat ional  test  data wi l l  be submit ted to  the

Div is ion annuaI Iy .  However ,  should ac id i ty  or  tox ic i ty  problems

CHANGE TO: TEXT
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be de f ined e i ther  dur ing  opera t ion  or  rec lamat ion ,  the  D iv is ion

wi l l  be  no t i f ied  immedia te ly  and mutua l l y  acceptab le  remed ia l

a c t i o n  w i l l  b e  t a k e n .

Waste  ma te r ia l  t empora r i l y  s to red  i n  t he  m ine  s i t e  gob  p i l e  w i l l

be  tes ted  fo r  each  accumu la t i on  o f  app rox ima te l y  2 ,000  tons  i f  i t

is  go ing to  remain at  the temporary s i te  longer  than three

months.  The locat ion in  the s tockpi le  f rom which the sample is

taken  w i l - l  be  i den t i f i ed .  Samp le  w i l l  be  a  compos i te  samp le  f rom

throughout  the p i le .  Mater ia ls  found to be tox ic  wi l l  be removed

to the permanent  d isposal  s i te  wi th in  30 days or  as soon

thereaf ter  as weather  condi t ions permi t .  Dra inage f rom the

temporary s torage s i te  repor ts  to  the sedimentat ion pond where

the d ischarge is  tested in  accordance wi th  UPDES Discharge Permi t

cond i t i ons .

Waste mater ia l  qenerated f rom the Winter  Quar ters  Vent i la t ion

F ^ ^ . : ' l  . , i  ! - ,  / r ^ r n \r d u r r r - L y  l w e r / F )  D e c l i n e d  S l o p e  w i l I  b e  u s e d  t o  c r e a t e  t h e

f a c i l i t y  p a d  i t s e l f .  M a t e r i a l  w i l l  b e  p l a c e d  i n  l i f t s  a n d

compacted  and re in fo rced w i th  a  re ta in ing  waI l .  In  the  event

there  is  an  excess  o f  mater ia l -  tha t  cannot  be  s to red  on  s i te ,

whether  f rom the  Dec l - ined S lope or  Ver t i ca l  Shaf t  cons t ruc t ion ,

t h i s  m a t e r i a l  w i l l  b e  t r a n s p o r t e d  t o  t h e  S c o f i e l d  W a s t e  R o c k

s i t e .  M a t e r i a l  u s e d  i n  t h e  c o n s t r u c t i o n  o f  t h e  p a d  o r  s e n t  t o

t h e  S c o f i e l d  W a s t e  R o c k  s i t e  w i I l  b e  a n a l y z e d  f o r  t o x i c i t y

a p p r o x i m a t e l y  e v e r y  2 ,  O O 0  t o n s  o f  m a t e r i a ]  s e n t  t o  t h e  s i t e .

Waste  Rock  genera ted  f rom cons t ruc t ion  o f  the  Ver t i ca l  sha f t

u s i n g  t h e  r a i s e d - b o r e  d r i l l i n g  t e c h n i q u e  w i l I  l i k e l y  b e  p l a c e d

u n d e r g r o u n d .  S i m i l a r l y ,  d r y  a d d i t i o n a l  m a t e r i a l  r e q u i r e d  t o  f i l l

t h e  s h a f t s  a t  r e c l a m a t i o n , w i l l -  c o m e  f r o m  t h e  W a s t e  R o c k  s i t e .

Revised: 3-24-10 +-gO
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The major i ty  of  the topsoi l  in  the por ta l  yard stockpi le  was or ig inal ly

removed f rom Nat iona]  Forest  fands and wi t l -  be returned to Nat ional  Forest

lands.  However,  a por t ion (Ls.29S square yards)  was removed f rom pr ive

land a long the conveyor bench.  This topsoi l  be returned to d is turbed areas

on pr ivate 1and.  Topsoi l  in  the RRLO stockpi le  was or ig inal ty  removed f rom

pr ivate lands and wi l - l  be returned to pr ivate lands.

Topsoi l  and sui table subsoi ]  to  be removed f rom Lhe Winter  Quarters

Vent . i1at ion Faci l i ty  (wQvr ' )  area wi l l -  be cof l -ected f rom the d is turbed area

as construct ion advances.  Based on the Soi l  survey (see Appendix A-2,

Volume 2)  the dept .h of  su i table mater ia l  ranges f rom approximately  1.  O to

1 .5  f ee t .  Due  to  t he  l im i t ed  amoun t  o f  A  ho r i zon  ma te r i a l ,  subso i ]  w i l l  be

co l l ec ted  to  app rox ima te l y  t he  1 .5 - foo t  dep th  -  i den t i f i ed  by  t he  i nc reased

percentage of  c last ics.  Construct ion wi l - l -  take p lace on south- fac ing s lopes

dominated by sagebrush and b i t ter  brush.  The brush,  topsoi l ,  and sui table

subsoi l -  wi l l  be salvaged s imul taneously and stored in  the designated

topso i l  s to rage  a rea .

The soi l -s  ident i f ied in  the soi l -  survey are a sandy-s i l ty  loam. A mixture

of  a l l -uv ia1 sediments in  the minor  r ipar ian areas increase the percentage

of  f ine sand,  however th is  soi l -  wi l - t  remain in  p lace -  prov id ing the base

to the topsoi l  p i1e.  Lab analys is  of  the var ious p i ts  suggest  su i table

subsoi l -  wi l l  be avai lable to approximately  l - .5  feet  where the percentage of

c last ics becomes a problem. In the areas where topsoi l /subsoi l  wi l - t  be

removed ,  t he  EC va lues  range  f rom 0 .22 -0 .9  dS /m (>6dS /m) ,  Sod ium Abso rp t i on

R a t i o  ( S A R )  v a l u e s  r a n g e  0 . 1 6 -  O . 3 i  ,  T K N  p e r c e n t a g e  r a n g e s  f r o m  < 0 .  O l - - 0 . 0 4 ,

Boron ranges f  rom 0 .29-  0.64ppm (<5)  ,  and the Fie l_d Capaci t .y /Wi t t  Point

percentage d i f ference ranges f rom 1,3-242 -  at f  acceptable ranges to use the

avai l -abl -e mater ia l - .  The topsoi l  and sui tabfe subsoi l  s tockpi le  is  designed

to store approximat .e ly  4,421-  cu-yds of  mater ia l - .  An area for  the topsoi l

s t .orage area wi l l -  be located d i rect ly  east  of  the pad fac i l i ty  (See Plate

3 .2 .4 -3A  th rough  -3C)  Once  s tockp i l ed  two  compos i t e  samp les  o f  t he

salvaged topsoi l  wi l -1 be col - lected and analyzed f  or  phosphorus and

po tass j -um.  See  sec t i on  4 .6 .3  f o r  Topso i l  P ro tec t i on  measu res .

R e v i s e d ; 3 - 2 4 - l - 0 - 0 9 4 - 3 4  ( a )



Topso i l  S tockp i le

Topsoi l  is stored within areas of the permit  boundary which wi l l  not

b e  r o u t i n e l y  d i s t u r b e d  ( S e e  M a p s  3  . 2 . I - I ,  3  . 2 . A - 3  ,  3  . 2 . 4 - 3 A ,  3  . 2 . 8 - 2 ,

3 . 2 . L L - t ,  a n d  V o l u m e  5  S e c t i o n  2 4 )  .  F o u r  t o p s o i l  s t o c k p i l e  a r e a s  a r e

u t i l i zed :  the  f i rs t  a t  the  por ta l  a rea ,  the  second a t  the  loadout

fac i l i t y ,  the  th i rd  a t  the  waste  rock  d isposa l  s i te ,  and the  four th  a t

the  Win ter  Quar te rs  Vent i la t ion  Fac i l i t y .

Long-Term Topsoi l  Storage Areas

Dur ing  cons t ruc t ion  a t  the  mine  s i te ,

approx imate ly  0 .5  sur face  acre  was es tab l i shed in

nor th  s ide  o f  the  s i te .  The long- te rm s tockp i le

topso i l  co l - l -ec ted  a t  the  mine  s i te  and por t ions  o f

I t  w i l l  la te r  be  used fo r  pos t -min ing  rec lamat ion

conveyor routes.

s tockp i le  a rea  o f

the draw on the

is composed of

the conveyor bench.

of the benches and

protect ion is achieved by the performance

s t e p s :

A second long- te rm topso i l  s tockp i le ,  cover ing  approx imate ly  0 .3

sur face  acre ,  was  es tab l i shed a t  the  load-out  s i te  fo r  la te r

rec l -amat ion  use  in  tha t  a rea .  Two topso i l  p i les  a re  loca ted  a t  the

South  Fork  b reakout  a rea  (see Map 3 .2 .1 - l -1 - ) ,  and one a t  the  waste  rock

d i s p o s a l  s i t e .

4 . 6 . 3  T o p s o i l  P r o t e c t i o n

Long- te rm topso i l  s tockp i le

of the fol l -owing operat ional

s e c t i o n  4 . 5  P a q e  4 - 3 5 s e c t i _ o n  4 . 6 . 2  P a q e  4 - 3 5  D a t e  3 - 2 3 - 0 9

4 - 3 5



Loadout Area
q ^ r l i l - r  q  l  ^ n a a

l \ T ^ r f  h  q l  ^ h a c

Riparian

Sub-Tota1

Portal Yard Area
c ^ r r f h  4 l ^ h a av v s e r r  v + v y v v

i lT^ r f  h  C I  ^hac

Sub-To ta I

water Tank and

Wef l  Pads

Sub -To ta l

Was te  Rock  D i sposa -

s i t e

TABLE  4  . 6 -4

TOPSOf L REDISTRIBUTION

Planned

n a h f  h

Inches

l_8

7 2

f 6

Cubic Yds

2 5 , 4 5 8  ( P r i v a t e )

5 .  3 2 4  ( P r i v a t e )

9't  (Private)

3 0 , 8 7 9

+ 6 t 1 t 5  l U D r D , /

2 6 , 4 r 0  ( U S F S )

7  4  , 8 8 3 *

306  (usFs )

1 l -3  (P r i va te )

4L9

1 i  1 a ' 7 * * *  / D r i r r a l - a )

2  l O a * * * / D r i r E f a \
#

! 2 , 3 4 5 * * *  ( P r i v a t e )

l _ ,2 r -0  (usFs )
1  n 4 q  / T T C F q \

2  , 2 7  5 *

Acreaqe

1 0 . 5 2

5 .  J U

. 0 4

1 3 . 8 5

2 0 . 0 3

f o - J /

3 6 . 4 0

. l Y

. 0 7

.  z o

/  -  o 6

L 2

t 2

South Fork Breakout Area

. 3 0

1 2 * * *

3 0

I 2

South Sl-ope

North Slope

sub-Tota1

I T ^ r t h  C 1 ^ h a

l_

* l - . 5 9  a c r e s  d o e s

including topsoi l

Sub -To ta l

Winter  Ouar te rs  Vent i la t ion  Fac i l - i t y

L  . 6 9 * 4 0 9 0  ( P r i v a t e )

not  inc lude acreage o f  topso i l  p i le ;  to ta l  d is tu rbed

p i l e  a r e a  e q u a l  2 . 3 5  a c r e s

1 . 6 9  4 0 9 0

I d
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T A B L E  4 . 6 - 4  ( C o n t i n u e d )

TOPSOIL REDISTRIBUTfON

Acreaqe

Planned

nan l -h

Inches

Overland Convevor

R o u t e  . 3 9

GRAND TOTAL 5 8 . 6 0 1

* * * 2 , 1 9 8  c u b i c  y a r d s  a r e  a v a i l a b l e

remainder  o f  the  topso i l_  w i l l  come

other  ou ts ide  source .

Cubic Yds

A ) 9  / D r i 1 r ^ t - c )-

4 8 , 0 5 5  ( P r i v a t e )

7 7 , 4 6 4  ( U S F S )

L 2 5  , 5 2 0 * *

a t  t h e  S c o f i e l d  s i t e .  T h e

f rom the  por ta l  yard  s tockPi le  o r

L 2

*Both  o f  these areas  are  loca ted  on  Nat iona l  Fores t  lands  ar :d  78 ,28L

cub ic  yards  o f  Nat iona l  Fores t  topso i l  was  removed and s to red  f rom

these area .  The topso i l  over  and abowe tha t  p lanned fo r

red is t r ibu t ion  tha t  came f rom Nat iona l  Fores t  lands  w i l l  be

red is t r ibu ted  on  Nat iona l  Fores t  lands ,  as  d i rec ted  by  the

M a n t i - L a s a l t  N a t i o n a l .

* * '77 ,464 cub ic  yards  are  need fo r  revegeta t ion  on  Nat ionaf  Fores t

lands  and 43 ,965 cub ic  yards  are  needed fo r  revegeta t ion  on  pr iva te

1 a n d s .  A s  i n d i c a t e d  i n  S e c t i o n  2 . 1 1 ,  t h e r e  i s  7 9 , 2 8 1  c u b i c  y a r d s  o f

topso i l  ava i lab le  fo r  revegeta t ion  on  Nat j -ona l  Fores t  Lands  and

44,526 cub ic  yards  o f  topso i l  ava i lab le  fo r  revegeta t ion  on  pr iva te

l -ands .

T a b l e  4 . 6 - 4  P a g e  4 - 3 8 ( d ) T a b l e  4 . 6 - 4 P a g e  4 - 3 8  ( d ) D a t e  3 - 2 4 -



4 .6 .5  Win te r  Quar te rs  Ven t i l a t i on  Fac i l i t y  -  Topso i l

Redis t r ibut ion

Topsoj-I redistr ibution wil l  commence once removal of al l

fac i l i t ies and modi f icat ion of  the pad s j - te  to  achieve the

approximate original contours (AOC) is completed. Distr ibution

of  the topsoi l  w i l l  take p lace immedj-ateIy  pr ior  to  re-

vegetat ion act iv i t ies to  min imize eros ion.  Topsoi l  wi l l  be

placed with a bulldozer or comparabl-e machj-nery to approximate

grade. Following topsoil  placement to approximate grade, a

trackhoe or comparable machinery wil l  deep-gouge or roughen the

sur face pr ior  to  commencement  of  re-vegetat ion act iv i t ies.

Rev i sedz  I 2 -30 - -09 a-a I  (e )
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4 . 7  . 9 Winter  Quarters Vent i la t ion Faci l iEy (WQVF)

Refer  to both Sect ion 2.7 and the Mt.  Nebo Vegetat ion repor t  located in  Appendix

A-2,  Volume 2 for  a d iscussion of  the vegetat ion for  the WQVF. The inter im and

f inal -  revegetat ion seed mixes for  the wOvF area are l is ted in  Tables 4.7-8A

through 4.7-8C. Reclamat ion success standards are based on the reference area(s)

identif ied in the Mt. Nebo report. Noxious plants invading the WQVF permit area

will be cont,rolled by hand-grubbing, andfor approved herbicides. Surveil lance

will be monitored annually during the l-iabil i ty period.

R e v i s e d  3 - 2 4 - L O 4 - s 0  ( a )



T a b l e  4 . 7  - 8 A

Interim Revegetation seed Mixture for the winter euarters
Fol|lali?n Fa-silitv. -
sPecles '' *"r" o, Seeds/ff

(# PLS/Acl

Elymus lanceolatus
Elymus smithii
Elymus trachycaulus
Hedysarum boreale
Poa prafensis

4 .00  14 .14
5.00 14.46
4 .00  14 .69

1 0 . 0 0  7 . 7 1
0 . 3 0  1 4 . 9 9

TOTAL 23.30 66.00
" Dependin
substituted by a qualified botanist.

kales-based-on broadcast seedino melhods

R e v i s e d :  9 - 2 4 - 0 9 a  -58  (a )



T a b l e  4  . 7  - 8 8

Final Revegetat ion Seed Mixture for the Riparian

FORBS
Aquilegia caerulea
G e ran ium yiscosissimum

GRASSES (or  Grass- l ikes)
Agrosfls stolonifera
Carex microptera
Carex nebrascensis
Elymus trachycaulus
Juncus arcticus
Poa pratensis

TOTAL

1 . 0 0
7.00

0.05
0.40
0.50
2.OO
0.03
0 . 1 0

1 1 . 0 8

8 .45
8 .36

7 .35
7 .78
6 . 1 3
7 . 3 5
7 . 5 1
5 .00
0 .00

57 .91

be substituted by a qualified botanist.

o) Rates based on broadcast seeding methods.

")Willows from conlainerized, bareroot or local cuttings
will be planted in a :staggered or clumped'fashion at a
average rate of one plant per 10 linear feet of

R e v i s e d :  9 - 2 4 - 0 9 4 -s8  (b )



T a b l e  4  . 7  - 8 C

Final Revegetat ion Seed Mixture for the Sagebrush/Grass
Gommunity at the Winter Quarters Vent i lat ion Faci l i ty.

[1li'], ", 
t""."'o'

S H R U B S
Amelanchier utahensis
Arte m isia trid e ntata v a r. v ase y a n a
Ceratoides lanata
Purshia tridentata
Sy m ph o rica rpo s o reo p h il u s

FORBS
Achillea millefolium
Hedysarum boreale
Linum lewisii
Lupinus sericeus
Penstemon rydbergii
Viguiera multiflora

GRASSES
Bromus carinatus
Elymus spicafus
Elymus trachycaulus
Poa pratensis
Poa secunda

TOTAL
' ' Depending on commercial availability, species can be
substituted by a qualified botanist.

b) Rrt"" baserl on broadeast seeaiind melhnrls

6.00
0 . 1  0
4 .00

1 5 . 0 0
3.00

0.03
5.00
0.70
8.00
1 . 5 0
o.20

1 . 5 0
1 . 5 0
1 . 0 0
0 . 1 0
0.20

47.83

3 .55
5.74
5 .05
5 . 1 7
5 . 1 7

1 . 9 1
3 .86
4.47
4 . 5 1
4 .54
4.84

3.44
4 .82
3 .67
5 .00
4 .25

69.98

R e v i s e d  z  9 - 2 4 - 0 9 4 - R e  ( r ' )
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S h a f t s

S k v l  i  n e  M i n e  i  n i  1 -  i : t a r l  n a r m i  t t i  n o  f  h o  w . i  n 1 -  F r  n r r ; r : t e r s  V e n t i l a t i O n  S h a f  t .  ( W Q V F )  i ne e f r r Y  u r r s  r r r r r u u !  v s q f

2 0 L 0 .  R e c 1 a m a t i o n  w i l l  b e  i n  c o m p l i a n c e  w i t h  S t a t e  r e g u l a t i o n  R 6 4 5 - 3 0 1 - 5 5 1  a n d

c o n s i s t e n t  w i t h  M S H A ,  C F R  7 5 . 1 7 7 1 - .  S h a f t s  o r  o t h e r  o p e n i n g  t o  t h e  s u r f a c e  f r o m  a n

underground mine w i l l  be  capped,  sea led  and back f i l l ed ,  o r  o therw ise  proper ly  managed,
= c  r a d l l i r a r l  l ' r ' r h e  D i v i s i o n .  P e r m a n e n t  c l o s u r e  m e a s u r e s  w i l l  b e  d e s i g n e d  t o  p r e v e n t

a c c e s s  t o  m i n e  w o r k i n g s  b y  p e o p l e ,  l i v e s t o c k ,  f i s h  a n d  w i l d f i f e ,  a n d  t o  k e e p  a c i d  o r

o ther  tox j -c  d ra inage fo rm enter ing  groundwater  o r  sur face  waters .

F i g u r e  4 . 9 - B  i l - l u s t r a t e s  h o w  t h e  W Q V F  s h a f t s  w i l l  b e  r e c l a i m e d  t h r o u g h  b a c k f i l l i n g .

T h e  b o t t o m  5 0 - f e e t  o f  t h e  s h a f t  w i l l  b e  f i l l e d  w i t h  n o n - c o m b u s t i b f e  m a t e r i a l  a s

fo l lows:  s ta r t ing  a t  the  bo t tom wi th  la rge ,  course  6+ inch  rock  fo r  approx imate ly  20

f e e t  ( i n c l u d i n g  m i n e  a r e a ) ;  f o l l o w e d  b y  s u c c e s s i v e l y  b y  s m a l l e r  r o c k ;  c u l m i n a t i n g  w i t h

a  5- foo t  benton i te  layer ,  5 - foo t  concre te  layer ,  and an  add i t iona l  5 - foo t  benton i te
' ' |  r rzar  rFha ramr inder  o f  the  shaf t  w i l l  be  f i l ]ed  to  the  sur face  w i th  p i t  run  or  o ther
r a i a n f  f i l - r  n h e  b o t t o m  5 0  f e e t  o f  t h e  s h a f t  h a s  b e e n  d e s i g n e d  t o  b o t h  m i n i m i z e

accumula t ion  o f  gas  and f i l l i ng  o f  the  shaf t  w i th  water  -  shou ld  e i ther  cond i t ion

occur .  The shaf t (s )  rec lamat ion  des ign  addresses  bo th  mass  s tab i l i t y  and movement  in

mul t ip le  ways :  g rad ing  o f  the  f i l - l  f rom coarse  to  f ine  min imized movement  wh i le

a l l o w i n g  p o r e  s p a c e  f o r  p o s s i b l e  s a t u r a t i o n ;  t h e  b e n t o n i t e - c o n c r e t e  l a y e r s  ( - 1 5  t o t a l
f a a 1 -  \  a r a  r r l -  i l i q c!eee /  ed  as  bo th  a  cap and sea l ,  p rov id ing  a  bar r ie r  fo r  bo th  sa tura t ion  and

mass movement ;  and f ina f ly ,  once the  shaf t  i s  fu l l  to  the  sur face ,  a  2 ] - foo t  mound is

p laced over  the  fo rmer  open ing  to  accommodate  add i t iona l  compact ion .  The mound

prov ides  approx imate ly  an  add i t iona l  5  percent  o f  mater ia l  fo r  compact ion .  I t  i s

p roposed the  shaf t  be  f i l l ed  and a l ]owed to  se t t le  fo r  approx imate ly  one (1 )year  p r io r

to  comple te ly  rec la iming  the  WQVF pad to  approx imate  or ig ina l  con tours  (AOC)  .

Mine  Ent r ies

r n  - ^ m n l  i : n n o  . ' i  r . h  3 0  C F R  7 5  . I 7 I I - 2 ,  s e a l s  w i l l  b e  i n s t a l l e d  i n  a f 1  e n t r i e S  a s  s o o n  a S

min ing  is  comple ted  and the  mine  is  to  be  abandoned.  (See F igure  4 .9 -A fo r  typ ica l

p o r t a f  s e a l . )  T h e  s e a l s  w i l l  b e  l o c a t e d  a t  ] e a s t  2 5  f e e t  i n s i d e  t h e  p o r t a l  e n t r y .  T h e

o p e n i n g  w i l l  b e  s e a l e d  w i t h  s o l i d ,  s u b s t a n t i a f ,  i n c o m b u s t i b l e  m a t e r i a l ,  s u c h  a s

c o n c r e t e  b l o c k s ,  b r i c k s  o r  t i l e ,  o r  s h a l 1  b e  c o m p f e t e l y  f i l l e d  w i t h  i n c o m b u s t i b f e
m : f a r i r " l  u i n r r r a  4 . 9 - C  i f l u s t r a t e s  a  c r o s s  s e c L i _ o n  o f  t h e  W Q V F  s e a l  .  T h e  W Q V F  s e a l

has  incorpor " t "d  a  water - t iqh t  sea l  in  the  event  water  i s  encountered  a t  rec famat ion .

ADDITION TO:

S e c t i o n  4 . 9  P a g e  4  - 6 2  ( a ) S e c t i o n  4 . 9 P a g e  4 - 6 2 ( a ) D a t e  3  - 2 4 - L 0
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in Pleasant Valley Canyon or by pumping water up the canyon from Scofield Reservoir.

Culinary water usage at the mine site qualifies as a public water supply and will be treated to
meet State of Utah primary and secondary water standards.

4.11.2 Monitoring Program

In order to concentrate on areas of immediate impact, surface water stations located in Eccles
Canyon were sampled more frequently than those on Huntington Creek during the initial phases
of mining. (See Sections 2.3 and 2.4.)

As mining progresses toward the Huntington Creek area, sampling in this drainage has
increased to more closely monitor mining impacts. The monitoring schedules in Section 2.3
reflect this intensified monitoring activity.

Surface water monitoring will continue according to the monitoring schedule, presented in
Section 2.3.7 and2.4.4, throughoutthe mining and reclamation operations. Postmining data
collection will continue at each of the stations until the reclamation effort is determined
successful by the regulatory authority. Quarterly samplings will continue to be analyzed
according to Tables 2.3.7-1 and2.3.7-2 during the postmining period.

Water quality data collected from surface and ground water monitoring stations will be
submitted quarterly to the regulatory authority. These reports will normally be submitted
electronically within 90 days of the completion of the quarterly monitoring program.

In addition to the above outlined monitoring program, UPDES discharge permit monitoring is
conducted in accordance with the stipulated permit conditions.

4.11.3 Water Quality Control

The ground water that is intercepted and brought to the surface as a result of mining operations
normally has a lower dissolved solids content than would exist if the water was to continue its
downward movement through the existing shale layers, picking up increased amounts of salt
with distance through the rock formations. Generally, mine water is expected to occur when
pockets of perched water are interrupted and drained. . Although suspended sediment and oil
and grease may increase at the mine mouth area, these constituents will be removed by
retention and sediment pond skimmers prior to any potential discharge to adjacent streams. As
a result, operation of the Skyline Mines is expected to have an overall beneficial impact on
water quality in the region.

4.11.4 Water Quantity - lmpacts

The Blackhawk Formation, extending over the entire Skyline property, consists of interbedded
layers of sandstone and shale separated by various mineable and nonmineable coal seams.
The sandstone beds are generally massive while the shale layers are generally bentonitic,
tending to swellwhen wet and decompose into an impervious clay. Investigations at springs on
the project area have indicated that the shale beds prevent significant downward percolation of

Revised 3-24-10



water through the Blackhawk Formation, with much of the water entering the upper layers and

surfacing a short distance away as 
" 

tpting. ln addition, due to the ability of the shale material

to swell and decompose into an imperviouJ clay, fractures in the Blackhawk Formation do not

act as conduits but instead as barriers to potential infiltrating water'

As a result of these observations, it has been concluded that the mining activity in the Skyline

Mines will have minimum adverse

Revised: 3-24-10



4.11.5 Mine Facil it ies Drainage Area

The original drainage plan for the mine surface facilities was designed by Kaiser Engineers for
the Permittee. Streams crossing the mine site are collected outside of the disturbed area and
diverted into corrugated metal pipe (CMP) culvert of adequate size for the 100 year, 24-hour
precipitation event. The CMP culverts are located to transfer the upstream flow under the
minesite to Eccles Creek below the minesite. Diversion channels were constructed above the
disturbed area to collect the runoff from the undisturbed areas and direct it to Eccles Creek.

4.11.6 Load-out Site Drainage

The original drainage plan for the load-out site was designed by Kaiser Engineers for the
Permittee. The creek in Eccles Canyon was diverted from its natural state to gain space.
Diversion channels were constructed south of the disturbed area to collect runoff from the
undisturbed areas and direct it to Eccles Creek. The disturbed area surface runotf is collected
and diverted to the sedimentation pond located adjacent to the storage silos.

4.11.7 Portal Locations

The mine portals have been designed to ensure that water will not be gravity discharged from
the mine. The portals will have a minimum negative (in mine) slope of four percent to prevent
any gravity discharge.

4.11.8 Underground Water Treatment

The mine water encountered at the working face is collected in the face area and pumped to
collection points located within each mine. These collection points (or abandoned areas of the
mine)The impoundments allow some time for suspended solids to settle. Underground water is
permitted to be pumped from the Mine directly to Eccles Creek or Winter Quarters Creek when
discharge parameters are met. The water
is pumped from the mine into the portal area sediment pond which is the principle treatment

facility. Mechanical devices have been installed at collection points to screen grease and oil
which might be present in the water before it is pumped out of the mine.

All of the mine workings are located down dip from the entries which precludes gravity
discharge. Upon abandonment of mining activities, the entries will be sealed as indicated in
Section 4.9.

4.11.9 Winter Quarters Ventilation Facility (WOVF)

The ventilation facility design includes the locations of the declined slope, exhaust shaft,
emergency escapeway shaft, sediment pond, and drainage plan for both the disturbed and
undisturbed drainage. The pad is located a minimum of approximately 30 feet north of Winter
Quarters Creek and approximately 20 feet higher in elevation to minimize water entering the
mine. The mine openings (shafts/slope) are locate up dip of the mine workings, eliminating

Revised: 3-24-10 4-71



concern of any gravity discharge during the operation of the mine. Mine water can be
discharged from this location when discharge parameters are met. A Utah Pollution Discharge
Elimination System (UPDES) water discharge point was added to the Skyline Mine water
discharge permit in December 2009 to accommodate discharging water to Winter Quarters
Creek both from the sedimentation pond and potentially future mine water discharge.

The Winter Quarters decline slope portal is at an elevation of 8120 feet which is down dip and
at a lower elevation than portions of the Mine workings. To safeguard against a gravity
discharge at reclamation, should the mine flood to the portal level, both the shafts and slope
have been sealed and backfilled to prevent any discharge at reclamation (See Section 4.9).

Revised: 3-24-10 4-72
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T A B L E  4 . I 2 - 7

PROPOSED POSTMINTNG LANDUSE

Area
Present
Ownership

Premining
Landuse

Proposed
Postmining
Use

Alternative
Use

Adequate
Area

None

Capacity

To Support
Proposed
Use

Compatible

Relationship

To Existing
Landuse
Policies

Compatible

Mine Site and
Exploratory
Excavations

Conveyor and
Pipeline

Main Access State
Road

Loadout

Waste Rock
Disposal

South Fork
Breakout

James Canyon

Winter Quarters
Ventilation Facility

USFS

Private

Private

USFS/Private

Private

Wildlife/Wild life/ Picnic
Grazing Grazing
Habitat Habitat

Gr azingl Grazingl Wi ldlife
Wildlife Wildlife Habitat
Habitat Habitat

Adequate Compatible

Forest
Access and
Service Road

Graz\ng
Mining
Wildlife

Grazing
Wildlife

State
Road

Adequate Compatible

Private G r azing, Grazin g/ Wi ldl ife Adequate Compatible

Picnic and
Stock Pensx

Wildlife Habitat

Gr azingl Gr azingl Wi ld I ife
Wildlife Wildlife Habitat
Habitat Habitat

Adequate Compatible

USFS Wildlife/Wildlife/ WildlifeAdequate Compatible
Grazing Grazing Habitat

Adequate
Habitat

Adequate

Habitat Habitat

W i ldl ife/ W i ldl ife/ W i ld I ife
Grazing Grazing
Habitat Habitat

Compatible

Adequate

* Note: The loadout area picnic facilities and stock pens are not proposed to be included in the proposed

post-mining use. The permittee is the landowner of this site and is not in the recreation or livestock

business, and therefore, elects not to reestablish the picnic and livestock facilities. This land was

purchasedbyqu i t -c la imdeeddated ,  May24, lgg l , fo r theareaoccup iedby the loadout fac i l i t i es in5-1 /2S

E1/4, Section 1), T.135 R.7E SLBM. There is no pending litigation subject to the quit-claim deed. The

grantor reserves the coal rights under the lands.
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The mine support roads wil-l- be reclaimed in the permit area. Culverts and

blacktop sur fac ing mater ia l  wi l l -  be removed.  Reclamat ion would then inc lude

recontour ing,  r ipp ing,  adding cross dra ins,  water  bars,  topsoi l  and seed.

Removal-  of  Scof ie ld Waste Disposal  Si te Sedimentat ion pond

The livestock permittee through the owner has requested that the sedimentation

pond not  be recLaimed.  I f ,  over  a per iod of  t ime,  i t  shows that  these ponds

hold natura l  runof f  water  and wi l l  be benef ic ia l -  for  L ivestock and wi l -d l i fe

use, they wil l not be removed. However, for planning and bonding purposes the

sedimentat ion pond is  to be removed and rec la imed (Map 4.  l -6 .  l -C)  .  fn  the event

the  pond  i s  no t  removed ,  Map  4 .16 .18  i ] l us t ra tes  t he  rec lama t i on  wo rk .

Removal-  of  Winter  Quarters Vent i la t ion Faci l i ty  (WQFV) Sedimentat ion Pond

The WQVF

Al-t,ernate

dams wil l-

area sedimentat,ion pond wil l be removed during

sediment  contro l  measures such as s i l t  fences,

be used unt i l  the area is  veqetated and runof f

Phase I I  rec lamat ion.

straw bal-es and check

meets appl icable

standards.

R e v i s e d :  3 - 2 4 - L 0 4 - 7 8  ( a )



The ownerrs representat ive requests that  the p i t  f i l t  be leveled of f

so that  i t  can be used for  corra l -s .  The leveled-of f  f i l l -  wi l l  be

recla imed to nat ive rangeland per  the Reclamat ion Plan.

+ - L Z .  t

Winter  Quarters Vent iLat ion Faci l i ty  (WQVF)

The pre-mining land use was native rangeland providing habitat for

grazi -ng and wi ld l i fe ,  wi th associated impacts f rom mining and t imber

harvest ing.  The WQVF pad s i te  and access are a l l  on pr ivate l -and.

The pre-exis t ing road wiL l -  not ,  be rec la imed and any associated road

improvements wil l remain. At reclamat,ion, the mine openings wil-l- be

sealed and/or  backf i l led,  the pad,  pad-access road,  and associated

fac i l i t ies wi I I  be removed and the Approximate Or ig inal  Contour

(AOC) be returned. Once the reclamation commitments have been

achieved,  the pre-min ing l -and uses wi l l  be adequaEely re-

es tab l i shed .

R e v i s e d : .  L 2 - 3 0 - 0 9 4-8 r
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4.13 PONDS,IMPOLINDMENTS, BANKS, DAMS & EMBANKMENTS-MINE PLAN AREA

4.I3.I Sedimentation Ponds

Four sediment ponds for surface water runoff are required, one at the mine site, the second at the

coal load-out site, the third at the rock disposal site, and the fourth at the Winter Quarters

Ventilation Facility. Each pond is designed to provide adequate volume for sediment

containment plus an adequate volume for a theoretical24-hour detention of runoff from a

24-hour,10 year precipitation event (Mine Site Pond Section 7, Volume 5 Loadout Site Pond

Section 13, Volume 5) ,Rock Disposal Pond Section 15, Volume 5, and Winter Quarters

Ventilation Facility (Volume 5 Section 24). The location and preliminary design characteristics

of each of these three ponds is described in Section3.2 - COMPONENTS OF OPERATION,

subsection 3.2.1-Ponds, Impoundments and Dams. The maintenance for each pond is described

in Section 3.2 - COMPONENTS OF OPERATION, subsection 3.2.6 - Procedures for

Construction through Removal of Major Structures and Facilities. The reclamation timetable for

removing the pond structures is presented in Section 4.2 - RECLAMATION TIMETABLE.

The design drawings for the mine site, load-out sedimentation, Waste Rock disposal, and Winter

Quarter ponds are shown in Maps 3.2.T-l and3.2.1-2, and Maps 3.2.I-3 and3.2.l-4, Map

4. 1 6. 1 - I B, and 3.2.4-3D respectively.

The area under the sedimentation ponds will not be subsided. The ponds shall be operated in

accordance with UPDES Discharge Permit conditions. Operations effecting the UPDES

Discharge Permit, which are not clearly defined in the permit, shall be coordinated with the

12-30-09 4-82



Division of Environmental Quality. The Permittee will operate the ponds in aprudent manner

and will attempt to reduce the sediment loading to the receiving waters . Pond decanting will be

utilized to minimize sediment loading into the receiving stream. When decanting operations are

conducted, they will conform with applicable water quality standards including exercising the

settleable solids measurement option of the UPDES Discharge Permit during periods of storm

runoff or snow melt.

Revised: 12-30-09 a-82(a)



The portal area sedimentation pond is recessed and, therefore, has no embankments requiring

geotechnical investigations. The engineering evaluation for the load-out area sedimentation pond

is discussed in Section 3.2.1 and in Volume 5.

The loadout area sedimentation pond was designed and built with a combined slope of 4:1.

Engineering justification for departure from the recommended 5:1 combined slope is included in

the Engineering Calculations, Section 1 of Volume 5. During sediment clean out of the loadout

sedimentation pond, the pond shall be drained of all the water that will meet permit requirements.

Water not meeting discharge requirements may be used to water roads for dust suppression,

water vegetation within the area reporting back to the sediment pond or may be hauled to the

portal area sedimentation pond.

The rock disposal area sedimentation pond is recessed and, therefore, has no embankments

requiring geotechnical investigation. During sediment clean out of the rock disposal

sedimentation pond, the pond shall be drained of all the water that will meet permit requirements.

Water not meeting discharge requirements may be used to water roads for dust suppression,

water vegetation within the area reporting back to the sediment pond or may be hauled to the

portal area sedimentation pond.

The Winter Quarters Ventilation Facility pond has an embankment that will be built according to

designed specifications. Engineering Calculations are located in Volume 5, Section 24, and

illustrated on Map 3.2.4-3D.

The four sediment ponds will be inspected, at a minimum, once each calendar quarter for

structural weakness, erosion, and other hazardous conditions. Any deficiencies found will be

reported to DOGM. Reports are kept at the mine office and are available upon request.

4-83Revised: 3-24-10
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4.14 PROTECTION OF PUBLIC PARKS AND HISTORIC PLACES

No public parks or registered historic places are located in areas affected by the

Skyline mining operation. The Permittee agrees, however, to notiff the regulatory

authority and the Utah State Historic Preservation Office (SHPO) of previously

unidentified cultural resources discovered in the course of mining operations. The

Permittee also agrees to have any such cultural resources evaluated in terms of

National Register of Historic Places eligibility criteria. Protection of eligible

cultural resources will be in accordance with regulatory authority and Utah SHPO

requirements.

The Winter Quarters Ventilation Facility (WQVF) is located on the westernmost

edge of the Winter Quarters town site. A historical survey was conducted by Earth Touch,

Inc. and is located in the Confidential File. A second report submitted by Canyon

Environmental serves as an addendum to the first report due to changes in the pad design

which ultimately had the potential to affect other features. The cultural resources in the

Winter Quarters town site has been evaluated numerous times in terms of the National

Register of Historic Places eligibility criteria and been determined to qualifr. However,

the affected landowners have expressed to SHPO (on numerous occasions), that they

adamantly do not want the site to be listed. The vast majority of features with historical

significance associated with the Winter Quarters town site are located at least /z- mile east

of the ventilation facility and do not compromise the integrity of the site. A total of ten

(10) dilapidated earthen andlor stone foundations may possibly be impacted by the

ventilation facility. A meeting conducted with Skyline Mine, SHPO, DOGM, and Public

Lands Policy Coordination Office personnel determined the most suitable protection of the

Winter Quarters Canyon site was to develop a booklet of the life in Winter Quarters

Canyon where the public will be provided with an awareness of the cultural activities that

were historically in the area.

Revised:7-22-10 4-84
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rock waste storage areas which result from mining coal. The economics of loading, hauling and
disposing of rock waste at any point other than underground effectively prohibit the extensive use
of a surface rock waste storage site.

If favorable market conditions exist, material may occasionally be recovered from the waste storage
site and returned to the product stream. Surface royalties and fees will be paid for all recovered
material. Material placed in the waste rock disposal site is neither toxic nor acid generating as
indicated by routine sampling and analysis. The sample results are submitted to the Division
annually.

The roof and floor rock for the three mineable Skyline coal seams are estimated to be 60 percent
sandstone, 30 percent shale, and 10 percent claystone. The igneous dike rock varies in composition,
but is essentially comprised of ferromagnesian minerals. The majority of dike rock which would
require surface disposal is anticipated to be very similar to basalt and would be very durable and
extremely resistant to weathering. The volumetric swell factor for the igneous and sedimentary rock
is estimated to be 30 percent.

The Permittee expanded the storage capacity of the Waste Rock site in2007. Due to changing
mining conditions it is hard to provide a reasonably accurate estimate of the amount of material
that will be deposited at the site. The expansion provides an estimated300,294 yds3 of additional
storage, should be adequate for the term of the lease.

4. t6 .2 Winter Quarters Ventilation Facility (WQVF)

Similar to the surface facilities at the Main Mine Site, developmental waste generated from the
construction of Declined Slope and possibly from the vertical shaft will be used as fill material for
the remainder of the WQVF pad. All developmental waste will be tested for toxicity and acid-
generating potential at a rate of one ( I ) sample per 2,000 tons generated to determine whether
special storage is necessary. Approximately 8,000 cubic yards of material is anticipated to be
generated from the Declined Slope. Approximately 4,050 cubic yards will be generated from the
Vertical Shafts if they are sunk from the surface using conventional methods. If the raise-bore
technique is used for the construction of the shaft, very little material will be stored at the surface.
Construction of the WQVF pad is a minimum 20 feet above the elevation of any existing ground or
surface water. The WQVF pad will be built a minimum of two streambank widths away from
Winter Quarters Creek, thus maintaining a buffer zone and minimizing the potential for stream or
pad to impact each other. At reclamation, the developmental waste will be used in backfilling of the
Declined Slope, the vertical shafts. To achieve Approximate Original Contours (AOC), additional
material will be brought from the Waste Rock site or purchased from an outside source if necessary.

Revised 3-24-10
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Fish and Wildlife Enhancement Measures:
. Species to be planted and the rates per acre will follow the specifications in Table 4.7-64.

. Seeds and seedlings planted during reclamation will include diverse palatable species.

. See Section 2.9 for additional discussion of Wildlife at the Waste Rock site.

Winter Quarters Ventilation Facility (WQVF)

Fish and Wildlife Enhancement Measures:

.Species to be planted and seeded and rates per acre are outlined in Mt Nebo Report (Appendix

A-2, Volume 2).

. The WQVF was specifically designed to be constructed a minimum of two (2) stream widths from

the stream channel, thus providing a buffer zone of riparian and other upland vegetation to

minimize impacts and maintain appropriate habitat.

. During construction, operation, and reclamation of the WQVF site, noxious plants invading the

permit area will be controlled by hand-grubbing, and/or approved herbicides. Surveillance will be

monitored annually during the l iabil i ty period.

Revised 3-24-10 4-1038
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area has been reseeded and will not be used again until final reclamation.

During reclamation, the fill material will be removed and then the culvert lifted out of the channel.

Top soilwillthen be placed back on the disturbed area with a track hoe and the area reseeded.

Although no permanent disturbance to the channel is planned or expected, if it should occur it will

be rip-rapped with a gradation of materialfrom 4" to a maximum size of 38" (Section 18, Volume 5).

All culverts used for access to the area will be completely removed from the area during final

reclamation.

This final reclamation plan outlines the minimum reclamation to be accomplished. At the time of final

reclamation, a meeting will be held with the U.S. Forest Service to determine if additional reclamation work

over-and-above that outlined in the plan is needed.

4.19.9 Winter Quarters Ventilation Facility

Plates 3.2.4-3A through 3.2.4-3G illustrate the construction designs. Plates 4.4.2-3A and 4.4.2-38

illustrate the final reclamation of the WQVF site. Engineering Calculations, designs, and other maps of

the facility can be found in a report titled "Winter Quarters Ventilation Shaft Pad, Runoff and Sediment

Control Design Report", located in Volume 5, Section 24 of the M&RP.

The reclamation of the WQVF pad will be straight-forward, being located on a south-facing slope with only

very minimal impacts to the riparian corridor of Winter Quarters Creek. No topsoil in the minimal riparian

areas needed to be removed during construction or reclamation of the site - only minor traffic that will be

readily re-vegetated. Any concerns of excessive runoff are minimized with the undisturbed ditch on the

existing road located above the site. The road drainage was improved to accommodate a 6-hour, 10O-year

storm event from the majority of the hillside located above the site.

Revised: 12-30-09 4-110
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4.20.5 Winter Quarters Ventilation Facility Road

The pre-existing road in Winter Quarters Canyon is classified as an ancillary road based on the

following criteria: it is not used to transport coal or spoil; it is not used for access or other

purposes for a period in excess of six months; and it will not be retained for a specifically

approved postmining land use. The access is primarily across private land, with the

landowners being responsible for the maintenance of the road.

The approximately 450 foot access road built for the Winter Quarters Ventilation Facility pad will

be removed during reclamation. See Plates 3.2.4-3b and -3e for detailed road illustrations and

Plates 4.4.2-3A and 4.4.2-38 for reclamation details.

Revised: 3-24-10 4-114(a)



EOPHYSICAL,

4l l4 West 9950 North
Cedar Hills, Utah 84062

Phone 801-372-3685
Fax 801-785-5748

February 17,2009

Mr. Gregg Galecki,
Skyline Mine
HC 35 Box 380
Helper, Utah 84526

Dear Mr. Galecki,

This letter report summarizes the methodology and results of the seismic refraction testing

conducted by Clement Drilling & Geophysical, Inc. at the Skyline Mine Winter Quarters site,

near Scofield, Utah.

Seismic Refraction Testing

Four refraction lines were conducted at the project site in order to determine the comPression

wave (P-wave) velocities of the shallow subsurface material. The locations of the refraction

lines are shown on Figure | . The data were collected utilizing a Geometrics SmaruSeis S l2

seismograph,8 Hzgeiphones and l2-pound hammer source. Each line excePt Line 3 consisted

of two spreads appioximately 22Q feet long with l2 geophones placed at 20-foot intervals. Line

3 consisted on one 220-foot spread. Data collection consisted of center shot and two off end

shots at each end of the seismic spreads. The auto-stacking feature of the seismograph was

used to stack multiple shots at each location in order to reduce the signal to noise ratio of the

data. Data from the test was recorded by and stored in the seismograph.

The data were processed using Rimrock Geophysics SIP software to pick the first arrivals at

each geophone location and create an ASCII input file. The seismic spreads were combined

into four'profiles for input into the processing ioftware. The four input files were processed

using Optim's SeisOpt Fro modeling software-. The refraction profiles show _the calculated P-

wave velocities for the subsurface materials and are presented on Figures 2,3, 4 and 5.

Seismic Refraction Results

The profi les of the results of the seismic modelingfor Lines 1,2,3 and 4 are presented in

Figures 2,3,4 and 5. The typical lower seismic velocity for clastic sedimentary rocks is about

4,000 feet per second (fi/s). In the profiles this corresponds to the material shown in green'

There is uiually alayer of weathered bedrock with a lower velocity that overlies the more

competent beirock. This material is probably represented by the bluish'green on the profiles.

All of the profiles indicate increasing velocity with depth. Lines I and 3 were run PerPendicular
to the centerline of the creek and show evidence of lateral movement of the stream channel in



Skyline Mine Winter Quarrers Seismic Refraction Survey
February 10,2009

Mr. Gregg Galecki
Page2 of 7

thepast .  Theprof i lesof  L ines l ,2and3corre latewel l  wheretheycrossLine4.  Basedonthe
' nature of refraction modeling there is limited data acquired on the ends of the seismic lines.

This results in deeper units not showing up at the very ends of the profiles and may account for
the 6,000 fl/s and greater material not showing up at the east end of Line 4. The material may
actually have increased in depth or there may not be enough data points to accurately model
that area. For this reason the attempt was made to extend the lines beyond the areas of
interest.

Please feel free to contact me if you have any questions regarding the results of the geophysical
testing. I appreciate the opportunity to work with you on this project.

Sincerely,
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Conyon Environmentol
326 Eost Stodium Avenue

Provo, UT 84604
Phone: 801.602 6883 Fox: 80,|.341 0005

www.conyonenvironmenlol com

November 7,2008

Gregg Golecki
Skyl ine Mine
HC 35 Box 380
Helper, Utoh 84562

Subjecl: Soils survey for lhe proposed Winler Quorlers venl locolion neqr Scofield, Ulqh

Deor Mr. Golecki :

Conyon Environmenlol hos conducted o soils survey for the obove menlioned sife on beholf of
Skyline Mine. The soil survey wos conducted in order fo comply wilh requirements set forih by
the Utoh Divis ion of Oi l ,  Gos, ond Mining (DOGM).

NRCS Soils Dolo

The proposed vent shoft locotions ond surrounding oreos were evoluoled using lhe United
Sloies Deporlment of Agriculture (USDA). Noiurol Resources Conservotion Service (NRCS) WEB
Soil Survey (WSS) utilify ond ossocioted NRCS soils reports. Soil profile locotions were selected to
provide sile specific informotion regording soils in the immediote project oreo (Figure 1).

According to the informotion provided by the NRCS, soils in the sile vicinify ore comprised of lhe
Cureconti Fomily-Potheod Complex ond the Trog-Croydon Complex. The Curecqnti-Fomily
Polheod Complex soils were identified on the north-focing slopes of the project oreo ond the
Trog-Croydon Complex soils were identified on the soufhJocing slopes of the project oreo
(Figure I ). The officiol soil series descriptions ore provided in Appendix A.

Sile Reconnoissonce

A sile reconnoissonce wos initiolly conducfed by Mr. Jensen ond Mr. Gregg Golecki of Skyline
Mine to identify proboble locqtions for fhe plocement of the proposed vent ond ossocioted soil
profile locotions. The site wos lroversed multiple times to idenfify proboble locolions ond
exposed soils were inspected to golher boseline dolo. The exisling soil cufs ond exposures
oppeored lo be o resull of previous logging ond ronching oclivities in lhe oreo.

Soil Profiles

As soils investigotion wos conducfed in lhe proposed project oreo ond immediote sife vicinity on
Oclober 16, 2008. Five soil profiles (SKl - SK5) were excovoled to golher representotive soils
doto for the proposed projeci oreo, Soil profile locotions oreo identified on Figure I ond lolilude



ond longitude coordinotes collecled using o hond-held GPS receiver ore provided in the soil
tesf profile logs. Eoch soil profile wos excovoted fo o depth of one meter or to on identified C
horizon. Eoch profile wos photogrophed ond logged using selected NRCS mefhods described
in the Field Book for Describing ond Sompling Soils l2OO2l.

sKt

The soil series represented by SKI wos identified on the soils mop os port of the Cureconti-fomily
Polheod complex. Descriptions of these soils ore included in Appendix A. SKI wos excovoted
from the norlh-focing slopes on fhe southern side of the proposed project oreo. The soils within
SK'l mosl closely resemble Cureconli soils. However, fhe porliculor informotion derived from the
soil profile tends to suggest o slight voriotion in soil texlure ond formolion. This texfure ond
formotionol difference is likely due to locolized conditions inherent in ihe immediofely
surrounding oreo.

SK2 ond SK4

These soil profiles were excovoted from the loe-slope oreos neor Winler Quorfers Creek. These
soils oppeor to be distinctive from ony of the identified soil series in the oreo. These differences
ore likely o resull of noturol ond hisloric, mon-mode chonges io lhe streom-bed. According lo
ihe informolion obloined from SK2 ond SK3, the soils neor the creek hove been subjected to
multiple deposilionol events wherein numerous sond loyers hove been deposited over river
cobble. Addifionol surfoce soil loyers oppeor to hove been deposifed from slope erosion ond
ossocioted olluviol ocfion. These soils oppeor fo conloin q mixed A horizon to o deplh of
opproximofely 30 centimelers. In soil depihs greoter thon 30 cenlimelers within lhe creek-bed,
numerous sond ond sondy cloy deposilionol loyers were identified obove river cobble. River
cobble wos encountered in both profile locotions of depihs ronging from 52 to 89 centimelers
below fhe ground surfoce. Due to lhe disturbed noture of fhese soils, ond opporent chonges
resulting from olluviol oclion ond hisloricol mining ond logging, they do not oppeor lo be
represenlo'tive of the NRCS soilseries' ideniified in lhe projecl oreo.

According to informotion obtoined from fhe NRCS, neorby soils identified of the moufh of Winler
Quorlers Conyon were listed os Silos-Brycom Loom series (Appendix A). Of the idenfified soil
types in Corbon ond Emery Counties, the soils from SK2 ond SK4 most closely resemble the Silos
series soils. These soils ore generolly found on olluviol deposits from conyon streoms with 0-3%
slopes. The porent moteriols ore primorily comprised of sondslone ond these soils generolly
confoin olluviol sond depositionol loyers.

SK3 ond SKS

The soil series represented by SK3 ond SK5 were idenlified on the soils mop os porl of lhe Trog-
Croydon complex. Descriptions of lhese soils ore included in Appendix A. SK3 ond SK 5 were
excovoled from lhe soulh-focing slope of the proposed projecl oreq. SK3 wos excovoted from
lhe slope obove the creek ond SKS wos excovoted from o locolion neor lhe edge of the rood
cut, higher in elevotion thot SK3 on lhe south-focing slope. The soils wifhin SK3 ond SK5 most
closely resemble Trog series soils. These soils ore generolly shollow with numerous stones ond
cobbles. Although the soils from SK3 ond SK5 oppeored io contoin more sond porticles thon the
stondord Trog series soils, lhese chonges ore likely due to site-specific chorocterisfics.

2
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The soil profiles excovoted ond evoluoled for lhis soil survey oppeored lo represent lhe mosl
common types of soils ond geomorphic condilions wilhin lhe proposed projecl oreo. With fhe
nofed exceplion of the soils locoted in fhe droinoge oreo of Winter Quorfers Creek, the soil
chorocterisfics identified in the soil profiles generolly correlole to soil series informolion previously
identified by the NRCS in the oreo. Due fo the chonging noture of lhe olluviol oreo (due lo
noturol processes ond historicol chonges from former mining octivities) obout the creek, fhe soils
in the creek-bed do nof oppeor lo correspond lo ony previously documenled soils in the
lmmediolely surrounding oreq. However, the neorby Silos series soils (locoted neor the mouth of
Winter Quorlers Conyon) correspond most closely wilh lhe soils identified in the excovoled soil
profiles from the creek-bed. Pleose review the obove soil survey resulls ond if you hove ony
questions, conlocf me ol 801 -602-5883.

Sincerely,

Chris Jensen
Soi lScienl ist
Conyon Environmentol

f angon fnvironmcntal, [-[(,
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Soil Map-4arbon Area, Utah, Pafts of Carbon and Emery Counties

Map Unit Legend
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Soil Map4arbon Area, Utah, Parts of Carbon and Emery Counties; and Manti-
Lasal National Forest, Manti Division - Parts of Sanpete and Emery Counties

Map Unit Legend

lTotals for Area of Interest (AOt) I z,eos.z I roo.ox I

22 Croydon loam, 30 to 50 percent
slopes

357.1 4.6%

23 Curecanti family-Pathead
complex

2,732.5 u.9%

29 Dumps,mine 50.0 0.6%

30 Falcon-Rock outcrop complex 1 8 1 . 1 23%

108 Silas loam 124.4 1.6%

109 Silas-Brycan loams 401.1 5 .1%

1 1 5 Trag stony loam, 30 to 60
percent slopes

1,374.4 17.5%

117 Trag-Beje-Senchert complex 22.7 0.3%

1 1 8 Trag-Croydon complex 1,900.7 21.2%

125 Uinta-Toze families complex 40.6 0.5%

128 Water 0.8 0.0%

Web Soil Survey 2.0
National Cooperative Soil Survey
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23-Curecanti family-Pathead complex

Map Unit Setting

. Elevation: 6,980 to 8,970 feet

. Mean annual precipitation: 16 to 20 inches

. Mean annual air temperature: 38 to 45 degrees F

. Frost-free period: 60 to 100 days

Map Unit Composition

. Curecanti and similar soils: 30 percent

. Pathead, stony, and similar soils: 25 percent

. Pathead and similar soils: 25 percent

Description of Curecanti

Setting

. Landform: Mountain slopes

. Landform position (three-dimensional): Mountainflank

. Down-slope shape: Convex

. Across-slope shape: Convex

. Parent material: Colluvium derived from sandstone and shale

Properties and qualities

a

a

a

a

Slope: 50 to 70 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.3 inches)

a

a

a

a

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: MOUNTAIN VERY STEEP LOAM (OAK) (R048AY465UT)

Typical profile

. 0 to 7 inches: Loam

. 7 to 15 inches: Very stony loam

. 15 to 20 inches: Verv stonv loam



. 20 to 60 inches: Very stony loam

Description of Pathead

Setting

. Landform: Canyons, mountainsides

. Landform position (three-dimensional): Mountainflank

. Down-slope shape:Linear, convex

. Across-slope shape:Linear,convex

. Parent material: Colluvium over residuum weathered from sandstone and shale

Properties and qualities

a

a

a

a

a

Slope: 40to70 percent
Surface area covered with cobbles, stones or boulders: 33.0 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 inlhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: l5 percent
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Very low (about 2.9 inches)

a

o

a

a

a

a

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: MOTINTAIN WINDSWEPT RIDGE (R048AY478UT)

Typical profile

. 0 to 4 inches: Extremely bouldery fine sandy loam

. 4 to 38 inches: Very stony fine sandy loam

. 38 to 42 inches: Unweathered bedrock

Description of Pathead, Stony

Setting

. Landform: Mountain slopes

. Landformposition (three-dimensional): Mountainflank

. Down-slope shape: Convex

. Across-slope shape: Convex

. Parent material: Colluvium over residuum weathered from sandstone and shale



Properties and qualities

a

a

a

a

a

Slope: 50 to 70 percent
Surface area covered with cobbles, stones or boulders: 33.0 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low
moderately high (0.06 to 0.20 inltrr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Very low (about 2.0 inches)

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: MOUNTAIN VERY STEEP LOAM (SALINA WILDRYE)
(R048AY466UT)

Typical profile

. 0 to 3 inches: Extremely stony loam

. 3 to 26 inches: Very cobbly loam

. 26 to 30 inches: Unweathered bedrock



1 l8-Trag-Croydon complex

Map Unit Setting

. Elevation: 7,580 to 9,470 feet

. Mean annual precipitation: l6 to 25 inches

. Mean annual air temperature:34 to 40 degrees F

. Frost-free period: 40 to 80 days

Map Unit Composition

. Trag and similar soils: 50 percent

. Croydon and similar soils: 30 percent

Description of Trag

Setting

. Landform: Mountain slopes

. Landform position (three-dimensional): Mountainflank

. Down-slope shape: Convex

. Across-slope shape: Convex

. Parent material: Alluvium and/or colluvium derived from sandstone and shale

Properties and qualities

. Slope: 30 to 60 percent

. Surface area covered with cobbles, stones or boulders: r3.0 percent

. Depth to restrictive feature: More than 80 inches

. Drainage class: Well drained
' Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.60 inlhr)
. Depth to water table: More than 80 inches
. Frequency of flooding:None
. Frequency of ponding: None
. Calcium carbonate, maximum content:
. Available water capacity: High (about

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: MOUNTAIN LOAM (SALINA WILDRYE) (R04sAy409ur)

Typical profile

. 0 to l0 inches: Stony loam

. 10 to 36 inches: Clav loam

10 percent
10.2 inches)



. 36 to 60 inches: Clay loam

Description of Croydon

Setting

. Landform: Mountain slopes

. Landform position (three-dimensional): Mountainflank

. Down-slope shape: Convex

. Across-slope shape: Convex

. Parent material: Colluvium andlor slope alluvium over residuum weathered from
sandstone and shale

Properties and qualities

. Slope: 30 to 50 percent

. Depth to restrictive feature: 40 to 60 inches to paralithic bedrock

. Drainage class: Well drained

. Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 inltrr)

. Depth to water table: More than 80 inches

. Frequency of flooding: None

. Frequency of ponding: None

. Available water capacity: Moderate (about 8.1

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: High Mountain Loam (Aspen) (R047XA508UT)

Typical profile

. 0 to 16 inches: Loam

. 16 to 23 inches: Loam

. 23 to 48 inches: Clay loam

. 48 to 52 inches: Weathered bedrock



l09-Silas-Brycan loams

Map Unit Setting

o Elevation: 7,680 to 8,580 feet
o Mean annual precipi tat ion: 16 to 20 inches
o Mean annual air  temperature: 38 to 45 degrees F
r Frost-free period: 60 to 80 days

Map Unit Composition

r Si las and simi lar soi ls:  65 percent
.  Brycan and simi lar soi ls:  20 percent
o Minor components: 7 percent

Description of Silas

Setting

o Landform: Valleys
. Down-slope shape: Linear
o Across-slope shape: Concave
o Parent mater ial :  Al luvium derived from sandstone and shale

Properties and qualities

. Slope: 0 to 3 percent

o

a

a

a

a

a

a

a

Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.50 to
2.00 inlhr)
Depth to water table: About 18 to 42 inches
Frequency of f looding: None
Frequency of ponding: None
Calcium carbonate, maximum content:  5 percent
Avai lable water capacity:  High (about 9.6 inches)

Interpretive groups

. Land capabi l i ty (nonirr igated):  6w

. Ecological site: Wet Fresh Meadow (Willow-Sedge) (R04SAY008UT)

Typical profile

o 0 to 2 inches: Loam
o 2 to L7 inches: Loam
c t7 to 28 inches: Loam
. 28 to 43 inches: Loam



.  43 to 50 inches: Sandy clay loam

Description of Brycan

Setting

. Landform: Al luvial  fans
o Down-slope shape: Concave
o Across-slope shape: Convex
r Parent mater ial :  Al luvium derived from sandstone and shale

Properties and qualities

a

a

a

a

a

a

a

a

a

S l o p e : 3 t o 8 p e r c e n t
Depth to restrictive feature: More than 80 inches
Drainage class: Wel l  drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.60 to
2.ooin/hrl
Depth to water table: More than 80 inches
Frequency of f looding: None
Frequency of ponding: None
Calcium carbonate, maximum content:5 percent
Available water capacity: High (about 9.9 inches)

Interpretive groups

. Land capability (nonirrigated): 6c
o Ecological site: MOUNTATN LOAM (SAL|NA WtLDRYE) (RO48AY409UT)

Typical profile

o 0 to 12 inches: Loam
c 12 to 32 inches: Loam
. 32 to 50 inches: Si l t  loam

Minor Components

Silas, poorly drained

r Percent of map unit: 5 percent
r Landform: Flood plains
r Landform position (three-dimensional): Talf, dip
r Down-slope shape: Linear
r Across-slope shape: Concave
r Ecologicalsite: Wet Fresh Meadow (Willow-Sedge) (RO48AY008UT)

Flooded soils



a

a

a

a

a

Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensiona l) : Talf, d ip
Down-slope shape: Linear
Across-slope shape: Concave
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United States Department of Agriculture

ONRCS
Natural Resources Conservation Service
540 West Price River Drive
Area Office
Price, UT 84501
(435) 637-0041
FAX (435) 637-3146

June 19,2009
Mr. Gregg Galecki
Arch Coal, Inc
Skyline Mine
P.O. Box 719
Helper, UT 84526

Production estimates for proposed Winter Quarters Ventilation Shaft Pad and Slope Shaft Pad.

Mr. Galecki,

Thank you for taking the time to meet with me on June 16,2009 in Winter Quarters Canyon. As we
discussed in the field the proposed location lies within three distinct ecological sites; south facing
slope is Mountain Very Steep Stony Loam (Mountain Big Sagebrush), the north facing slopes is a
High Mountain Loam (Aspen) and in the valley bottom, Wet Fresh Streambank (Willow) (Figure l).
Following the field visit, as well as experience with recent climatic conditions, I have made the
following determinations for vegetative production and overall, health and trend of the sites. It is
noted that some of the sites have previously been disturbed with differing levels of success in the
reestablishment of the Potential Natural Community (PNC). Please refer to Figures 2 & 3 to see the
extent of disturbance from the previous logging activities. The only ecological site that appears to
have not experienced high levels of perturbation is the Mountain big sagebrush site.

The northern portions of the proposed facilities lie within the Mountain Big Sagebrush site. This site
appeared to be is very good condition at the time of the visit. Vegetation was vigorous, all appearing
to exhibit reproductive capabilities and having very limited occurrences of weedy species (mainly
thistle). Although there were areas with exposed soil, there was only a moderate indication of soil
loss/movement despite the extremely steep slopes. Based on the conditions I observed in the field I
would estimate this site is capable of producing approximately 1,300 lbs Ac-r.

The willow site is still recovering from the previous logging activities and appears to have continued
heavy use from livestock. Although I did not tour the surrounding locations extensively, I did not see
any other watering sources in the area. Without the additional watering sources it is a given that this
location will continue to see heavy use by livestock. From the previous disturbances as well as the
livestock utilization of the area, the site is exhibiting an extensive colonization of weedy species
(mainly stinging nettle, hounds tongue, thistle and mullen). The PNC of a site like this would
normally produce over 2,000 lbs Ac-I. However, at its current state I would estimate that an average
throughout the proposed site would produce approximately 800 lbs Ac-r.

fhe Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer



Willow Site

1. Visual representation of the location of the three distinct ecological sites.

The aspen site had two conditions within the proposed area of disturbance (Figure 2), one of which
had previously been logged with some dead (bark beetle mortality) Douglas-Fir remaining with some
older (tall straight, stemless trunks and short rounded crowns) as well as a healthy immature stand
with more vigorous growth (greater age diversity), also containing some young fir trees. For this state
of the aspen stand I would estimate it produces approximately 800 lbs Ac-I.

The Natural Resources Cons€rvation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer



Figure 2. Visual representation of aspen stand that was previously disturbed by logging activities.

The other extent of disturbance existing in the aspen stand that lies within the proposed location can
be seen in Figure 3. This location appears to have been the landing area for the previous logging
activities. This area is located where the proposed Sub Station is to be located. It appears this site has
crossed a threshold and without considerable input will take and extended period of time to recover to
its potential. For this particular site I would estimate thatitproduces approximately 300lbs Ac-l.

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and imorove our natural resources and environment,

An Equal Opportunity Provider and Employer



Figure 3. Visual representation of old landing area where proposed Sub Station is to be located.

In addition to the production estimates given above I have also provided arangeland health
assessment to help better qualify the overall conditions of these sites (Figures 4-6).

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserye, maintain, and imorove our natural resources and environment.

An Equal Opportunity Provider and Employer
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Figure 4. Rangeland health score for the sagebrush site. Note only a slight to moderate departure
the hydrologic and biologic categories.
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Figure 5. Rangeland health score for the willow site. Note the slightly higher departures from normal
especially in the hydrologic and biologic categories.

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

t 1
r 9 il

l { 1 l o
r a 9 I

t h q 4 t
I A B a

E.t tl

t O
q H 5

A

r-1
r 9

rfr , u
I 5 q
r l

t-t m

An Equal opportunity Provider and Employer



Doporlur. lrom lxpocted

f.{onc to Sltght
Sllght to l,tod.Fb
lvlod.Etr
Itlodcmb b Erlcmc
Exfrmr lo lold

!nrlrucllonr for Evoluotion Shrof, Pogr 2

lll Arllgn l7 Indlcotl,r rofir$. lr lDdkoto. oof pDprt, ,ttt l',loni to Sllghl.
i2itn thi tfilo eddr bc|q'r, ;ttr dt ldkotor irmbar In lho oppop&ta colmn fu
aoch ltrdl€lor lpl ir oDoliobL b ilrc olrlbub.
l3l Auhn owrol rotlniior coth a*tbur borrd m pmpondcmco of rvldoncr'
l/tlJ,^ltfy Gh qftlbuir mtlne In wrltlrg.

6. Wlnd*orrcd, blowoh.
ond/or dcpoti*cn orcos

8. Soll rurlocc rulrforrcc b cm{on

9, Sotl rudocc lol or dcgrodton

10. Pknt communlV (ornpo{llton
ond dlrhlbullon rclcltva b ialihdlon

AtHbuto lodne
Jurtlf,rofion
Soil& Stt
Srobilily:

Anrlhrb Rodno
Jurdtkatfon
Hy*ologtc
funclion:

A||rlbrm tafte
,wft0.€ilon
Btottc
Int€rity;

S l l0IndkdqC:
Sorl & Slt Srobrhry
Rollng:-

Figure 6. Rangeland health score for aspen site. Note the number of attributes in the moderate and
moderate to extreme catesories.
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If you have any questions or comments please feel free to contact me at anytime.

Sincerely,

lsl

M. DEAN STACY
Area Range Management Specialist
Price Area Office

CC: Barry A. Hamilton, ASTC-FO
Shane Green, State Range Management Specialist
Wayne Greenhalgh, District Conservationist
File
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I nlroducfion

Canyon Fuel Company has plans to construct a ventilation shaft pad in Winter Quarters Canyon

to suppofi their underground coal rnining operations in that area. During the engineering and

design phase for the pad, a site was chosen and plans were drafted accordingly. Vegetation

sampling was then conducted in the area that would have been impacted by construction of the

pad. A report called v egelaliln savryttinq & Sensi tiue Sytecies at the v entilafion sbofu Site ir Winter

Quavters Canyon was prepared by Mt. Nebo Scientific, lnc. and submitted to Canyon Fuel in July

2009. This report addressed the potential impacts to the plant communities of the area. Since

that time, the site plans changed somewhat, resulting in an adjustment to the initial footprint of

the pad. Consequently, this report has been written to revise and update the aforementioned

ieport so that the perrnit area and impact to the vegetation associated to it are current. Although

references have been made to the earlier report, and some of the data contained in that report may

prove helpful, this report supercedes it.

The Winter Quarters Ventilation Shaft Site is located in Carbon County approximately 2 miles

west of the town of Scofield, Utah. Average elevation of the study site was about 8,200 ft above

sea level. Plant communities in the general area include riparian, sagebrush,/grass, aspen,

mountain brush and coniferous forests. The vegetation that would be disturbed by construction

of the site is primarily a sagebrush/grass community.

This report describes the results of quantitative sampling of the plant communities that could be



impacted by the proposed ventilation shaft pad. It also shows results of sampling a "reference

area", or a native plant community that could be used for future revegetation success standards at

the time of final reclamation.

Finally, federally listed threatened, endangered or otherwise sensitive plant and animal species

that are found in Carbon County, Utah have also been addressed herein.

Methods

Methodologies used for this study were perfionned in accordance with the guidelines provided by

the State of Utah, Division of Oil, Gas and Mining (DOGM) and otherappropriate sources. The

field work for the quantitative and qualitative data were recorded within the plant communities in

September 2008. Followup field visits to observe modifications to the site plan were made in

November 2009.

Transect and Quadrat Placanent

Transect lines for sampling the vegetation were placed randomly within the boundaries of the

proposed disturbed and reference areas. Once the transects were established, quadrat locations

for sampling were chosen using random numbers from the transect lines with the objective to

record data without preconceived bias.



Cover estimates were made using ocular methods with meter square quadrats. Species

composition, cover by species, and relative frequencies were also assessed from the quadrats.

Additional information recorded on the raw data sheets were notes such as: slope, exposure,

grazing use, disturbance andior other appropriate notes. Plant nomenclature follows "A Utah

Flora" (Welsh et al., 2003).

Densities of woody plant species for the proposed disturbed and reference areas were estimated

using the point-quarter method. ln this method, random points were placed on the sample sites

and measwed into four quarters. The distances to the nearest woody plant species were then

recorded in each quarter. The average point-to-individual distance was equal to the square root

of the mean area per individual. The number of individuals per acre was the end result of the

calculations.

Sampling adequacy for cover and density was attempted by using the formula given below.

f lMIN= 
t2s2

(tu)'

where.

n M l N  =  m i n i m u m  a d e q u a t e  s a m p l e
|  =  appropr ia te  conf idence t -vafue
s = s tandard dev ia t ion
x  =  s a m p l e  m e a n
d  =  des i red  change  f r om mean

With the values used for o't" and "d"above, the goal was to meet sample adequacy with 80%



confidence within a 10o/o deviation from the true mean.

Student's t-tests were employed to compare the total living cover and total woody species density

of the proposed disturbed sagebrush/grass corrununity with the reference area.

Colorphotographs of the sample areas were taken at the time of sampling and have been

submitted with this report.

Threatened & Endanqered Species Survev

The list of federally protected threatened, endangered & candidate plant and animal species in

Carbon County, Utah was exarnined and the potential for irnpacting these species by the project

were addressed.

Prior to recording quantitative data on the plant communities, a sensitive plant species survey

was conducted. To initiate the study, appropriate agencies had been consulted at earlier dates

(e.g. Utah Natural Heritage Pragranz) and other sources were reviewed (sensitive species files at

Mt. Nebo Scientific, Inc.) forpotential plant species that are lorown to be rare, endemic,

threatened, endangered or otherwise sensitive in the study area.



Resuhs

Proposed Disturbed Sagebrush/Grass Communitv

Nearly all the impact to the vegetation by construction and maintenance of the ventilation site

will occur in an upland type called the sagebrush/grass community (Map l). As shown in Table

l , this community was dominated by mountain sagebrus h (Artentisia tridentata var. vaseyana),

Salina wildrye (Elymus salinus) and snowb"rry ($ymphoricarpos oreophilus). The total living

cover in this corununity was estimated at 48.50oh (Table 2:A), of which consisted of 76.18%

shrubs, 2094% grasses and 2.88% forbs (Table 2-B). The woody species density for this

community was estimated at 6,303 individuals per acre (Table 3). For a color photograph of the

area refer to Photo 1.

Sa gebrush/Grass Reference Area

The plant community chosen as the reference area to be used for final revegetation success

standards was a similar sagebrush/grass cornmunity and was located near the proposed disturbed

area (see Map 1). This community was dominated by mountain sagebrush, Salina wildrye,

antelope bitterbrush (Purshia tridentata) and snowberry (Table 4). The total living cover of the

area was estimated at 49.75Yo (Table 5-A). The living cover was comprised of 74.99olo shrubs,

24.10% grasses and 0.91% forbs (Table 5-B). The woody species density for this reference area

was composed of 4,389 individuals per acre (Table 6). For a color photograph of the area refer



to Photo 2.

Riparian Areas

As explained above, an earlier report provided information about the potential impacts to the

vegetation at the ventilation site when it was designed with a different footprint. That report

provided detailed information about the riparian zone because it would have been greatly

impacted by the early design. The new plan, however, has been designed to yield little

disturbance to the riparian zones of the area. Current plans have designed a buffer zone between

the stream and the proposed disturbed areas that will insure little or no disturbance to the stream

or the riparian communities it supports. There is, however, one small riparian area that may or

may not be slightly irnpacted (see Photo 3), but because of its size and the fact that it has been

disturbed by over-grazing (note the "weedy'' species in the photo), for all practical purposes

assigning revegetation success standards to it may be illogical. AIso, because the topsoil will

remain intact in this area, and because it will have a constant water source where seed dispersal is

facilitated to it frorn the riparian communities upstream, this area will be easily restored to a

natural condition if it is at all impacted by the proposed activities. A riparian seed mixture will

be used at the time of final reclamation in this area.

There is a lot of data available for the riparian complexes in the earlier-mentioned report, but

those data are no longer essential to describe the project impacts for the current plan. The earlier

report is available upon request, but this document supercedes that report. All that said, it would



be easyto record some quantitative cover and density data in the next field season if DOGM

should require the information for this small area.

Previously Disturbed Comrurnity

Like the riparian areas described above, earlier plans entailed disturbing ar€as that had already

been disturbed by activities other than those proposed by current plans for the ventilation site.

These areas were called "Previously Distrnbed Areas" in the early report.

Although there are some areas planned for disturbance in the current plan that could be

consider ed previously disturbedbecause "weedy'' or exotic plant species are common (see

upiand areas on the left side of Photo 4), this disturbance was more a result of livestock

overgrazing, road construction and parking, rather than logging or other major disturbance-

causing activities. Moreover, these areas are localized and relatively small - too small in fact to

be required by DOGM to have a sirnilar reference area associated to them.

Because these areas are so small and their topsoil will remain in-place, standards for revegetation

success will be the same as described for the sagebrush/grass community above.

|}



Threatened & Endanqered Species

There are several federally listed plant and animal species that are known to occur in Carbon

County, Utah. These species are listed on Table 7 alongwith notes and comments about their

specific habitat requirements as well as their potential to exist in the area proposed for

disturbance by construction of the ventilation shaft site. There is almost no potential for the

proposed activities to impact any of these species.

SummotT & Discussion

An area has been proposed for construction of a ventilation shaft to support coal mine related

activities in Winter Quarters Canyon. As a result, disturbance to the native vegetation in the area

will be necessary. This document provides data from sampling the plant communities that have

been proposed for disturbance as well as provides potential standards for revegetation success for

final reclamation of the site.

Nearly all of the impacts of the project to the vegetation will be in the Sagebrush/Grass

Communify, an undisturbed and native plant community. Therefore, a Sagebrush/Grass

Reference Area was chosen to represent revegetation success standards at the time of final

reclamation. Following sarnpling these two areas in 2008, the data sets were compared. When

statistics were applied, a Student's t-test demonstrated that there was no significant difference



between the cover of the area proposed for disturbance and its reference area (Figure 1). When

woody species densities were compared between these two areas, the difference was significant

(Figure 2), but the goal restoration of woody species should probably be less than both of those

densities. To encourage greater herbaceous forage for wildlife and domestic livestock, less

woody species density would be recommended here, possibly closer to 2,500 individuals per

acre.

Figure 1. A statistical comparison (Student's t-tests) of the total living
cover between the proposed disturbed sites and the reference area at the
Winter Quarters Vent site.

x s n t d f S L

SagebrushlGrass
Proposed Disturbed: 48.50 9.10 20
fteference Area: 49.75 10.78 20

t-test -0.396 38 ns

x : mean
s = standard deviation
n = sample size
t = Student's t-value
df = degrees of freedom
n/a = not applicable
ns = non-significant
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Summory Tqbles

Sageb rush /G rass  Com m un i t y

T R E E S  &  S H R U B S
Amelanchier utahensis
Artemisia tridentata
Rosa woodsii
S y m ph orica rp os ore o p h ilu s

F O R B S
Geranium richardsonii
M ach ae ranth e ra g rin d e lioide s
Penstemon watsonii

GRASSES
s sa/inus

Percent
Frequenc

20 .00
9 5 . 0 0
1 5 . 0 0
7 5 . 0 0

1 0 . 0 0
5 . 0 0

1 0 . 0 0

Table 2.  Tolal  mean cover (A),  composi t ion (B),  standard
deviations and sample sizes at the Winter Quarters
Ventilation Site (2008)-
Sagebrush/Grass  C om m u  n i ty Mean Standard Sample

Pareanl l ' loviafion Size

A.  TOTAL COVER
Total  L iv ing Cover
Litter
Bareground
Rock

B.  o /o  coMPostT toN
Trees  & Shrubs
Forbs

4 8 . 5 0
1 1 . 0 0
26.00
1 4 . 5 0

7 6 . 1 8
2 . 8 8

9 . 1 0
4 . 3 6

12.21
9 . 7 3

1 3 . 9 5
5 . 6 9

20
20
20
20

20
20

Grasses 20.94 12.44 20

Table 3.  Woody S !es at  the Winter  Quarters Vent i la t ion
S a g e b r u s h / G  r a s s  C o m  m  u  n i t
S P E C I E S

Amelanchier utahensis
Artemisia tridentata
Rosa woodsii
Symphorica

Ind iv idua ls
Per Acre

3 1 5 . 1 5
3545.42

78.79
2363 .61

l 1

Standa
Dev ia t io

TOTAL 6302.97



Table 4.  Cover 
"nd 

fr"q,t
S a g e b r u s h l G  r a s s  R e f e r e n c e  A r e a

T R E E S  &  S H R U B S
Amelanchier utahensis
Artemisia tridentata
Mahonia repens
Purshia tridentata
Ribes cereum
S y m p h o ricarpos ore op h ilu s

F O R B S
Artemisia ludoviciana

G RASSES
EIvmus sa

Percent
u e n G

1 5 . 0 0
75.00

5 . 0 0
50.00

5 . 0 0
4 5 . 0 0

5 . 0 0

7 0 . 0 0

Table 5.  Total  mean cover (A),  composi t ion (B),  standard
deviations and sample sizes at the winter euarters ventilation
Site (20081.
S a g e b r u s h / G r a s s  R e f e r e n c e  A r e a Mean Standard Sample

Percent Deviation Size
A.  TOTAL COVER
Total  L iv ing Cover
Litter
Bareground
Rock

B .  %  C O M P O S T T T O N
Trees  & Shrubs
Forbs
Grasses

74.99  25 .06  20
0 . 9 1 3 . 9 6  2 0

4 9 . 7 5  1 0 . 7 8  2 0
1 5 . 5 0  6 . 1 0  2 0
1 7 . 0 0  8 . 2 8  2 0
1 7 . 7 5  7 . 9 8  2 0

24.10 24.62 20

S a g e b r u s h / G - r a s s  R e f e r e n c e  A r e a
S P E C I E S lnd iv idua ls

Per Acre
Amelanchier utahensis 219.44
Artemisia tridentata 1974.95
C h rv soth a m n u s v iscid iflo ru s 149.72
Purshia tridentata 1316.F3
Rosa woodsii 54 .86
Svmphor icarpos  oreoph i lus  713.18
TOTAL 4388.78

t2



Ioble 7: Federolly l isled lhreolened, endongered & condidote species in Corbon County, Ufoh ond
olesnotes regorcling polenliol impocts lo them os o resulf consfrucfion of lhe ventilolion sile

Scienti f ic Name Common Name Status* Si te-Spec i f ic  Notes

Gila cypha H u m p b a c k  c h u b E Humpback chub in Utah are now confined to a
few wtrite-water areas in the Colorado, Green,
and White Rivers.

These rivers do not occur in the study area.
The drainage control measures of the site l imit
impacts to the downstream drainage of the
Colorado River syslem.

There should be no impacts to this species as
a result of construction and operation of the
vent site.

Gila elegans Bonytai l E The bonytail is a very rare minnow originally
native to the Colorado River system.

These rivers do not occur in the study area.
The drainage control measures of the site limit
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to this species as
a result of construction and operation of the
vent site.

Mustela nigripes Black- footed fer re t Ex Black-footed fenet habitat is primarily prairie
grasslands. The ferret has a diet consisting of
almost 90% prairie dogs. This habitat and
food source does not occur in the study area.

There should be no impacts to this species as
a result of construction and operation of the
vent site.

Phacelia argillacea C lay  phace l i a E The habitats of clay phacelia are usually found
in pinyon-juniper and mountain brush plant
communities, and typically in clay soils of the
Green River formation.

Although the mountain brush community
occurs adjacent to the study area, the geologic
formations of the sludy area were well below
the Green River formation in geologic strata.
Additionally, soil types usually associated with
this species were not present in the study
area.

There should be no impacts to this species as
a result of construction and operation of the
vent si te.



Ioble 7:  Fedetol ly l is led lhreolened, endongered & condidole species in Corbon Counly,  Uloh ond

. Slalus
C = Candidate
E = Endangered
T = Threatened
Ex = Extirpated

noles regording potenfiol impocls lo them os o resull consfrucfion of lhe venfilolion site

Ptychocheilus lucius Co lorado p ikeminnow E The Colorado pikeminnow is a fish that prefers
medium to large rivers- With the loss of
habitat they are now restricted to the upper
Colorado River system -

These rivers do not occur in the study area.
The drainage control measures of the site limil
impacts to the downstream drainage of the
Colorado River system -

There should be no impacts to this species as
a result of construction and operation of the
veni site.

Sc/erocactus glaucus Uin ta  Bas in  hook less
cactus

T Sclerocactus g/aucus generally occurs on
cobblely, gravelly, or rocky surfaces on river
terrace deposits along the White and Green
Rivers of Utah..

S. g/aucus occurs on varying exposures, but is
more abundant on south facing exposures, and
on slopes to about 30 percent grade; it is most
abundant at the point where tenace deposits
break from leveltops to steeper side slopes.

Plant communities and species associated
with this species are bud sage, shadscale,
black sagebrush and horsebrush.

These plant communities nor habitats
associate with them occur in the study area,
therefore, there should be no impacts to this
species as a result of construction and
operation of the vent site.

Xyrauchen texanus Razo rback  sucke r E This species prefers slow backwater habitats
and impoundments in the Colorado River
system. Utah Division of Wildlife Resources
distribution maps of this species for Carbon
County shows to occur near the Green River in
extreme eastern portion of the county.

These rivers do not occur in the study area.
The drainage control measures of the site limit
impacts to the downstream drainage of the
Colorado River system,

There should be no impacts to this species as
a result of construction and operation of the
vent site.
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Color Phologrophs of the Sompfe Areqs

Photo  1 :  Proposed D is tu rbed Sagebrush/Grass (photo by P. Collins)

Photo 2:  Sagebrush/Grass Reference Area (photo by P. Collins)



Photo 3:  Proposed Disturbed Near Ripar ian Area (photo by G. Galecki)

Photo 4:  Previously Disturbed Area (see upland areas on the lef t  s ide) (photo by G. Galecki)
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WINTER QUARTERS
VENTILATION AND MINE SLOPE PAI)

RUNOFF AND SEDIMENT CONTROL DESIGN REPORT,
SKYLINE MINE

CHAPTER 1

INTRODUCTION

Canyon Fuel Company is planning the construction of a vertical ventilation shaft, a

sloped mine portal, and an emergency escape shaft in Winter Quarters Canyon to service the

Skyline Mine. The surface pad for these additional shafts will be constructed about 2 miles

southwest of the town of Scofield in Carbon County, Utah (Figure 1). To prevent adverse

hydrologic impacts to Winter Quarters Creek and the surrounding area, the mine will construct a

runoff sediment control system including a sedimentation pond.

The purpose of this document is to present design information for the runoff and

sediment controls. A sedimentation pond is being designed as a temporary impoundment

intended to contain sediment and runoff discharges from the disturbed areas. The runoff and

sediment controls have been designed to conform to the applicable criteria outlined in the Utah

Administrative Code Titles R645-300 and 301. This document has been prepared for Canyon

Fuel Company by EarthFax Engineering, Inc., and contains the following information:

Location and background information;
Hydrologic analyses to determine runoff and sediment discharge for design storm
events;
Sediment control and sedimentation pond sizing and design criteria;
Slope stability analyses for sedimentation pond embankments and cut highwalls; and
Runoff conveyance system, sedimentation pond and topsoil sediment trap
construction specifi cations.

Engineering calculations are included as attachments to this document.

o

a

o

o

a
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CHAPTER 2

LOCATION AND BACKGROUND INFORMATION

The general layout of the proposed Winter Quarters facility is shown on Plate 3.2.4-3A.

The watershed area contributing to the sedimentation pond is approximately 3.69 acres, which

includes the pad areas for the ventilation shaft, sloped mine portal, emergency escape shaft, the

power substation, sedimentation pond, and part of the access road. The watershed also includes

nearby undisturbed drainage areas that can not be reasonably diverted. The watershed

contributing to the topsoil sediment trap is approximately 0.61 acres, and includes only the

topsoil stockpile area contained within the topsoil berm. The watershed area contributing to the

alternative sediment control area (ASCA) along the access road is approximately 1.01 acres, and

includes the remaining section of the access road not included in the sedimentation pond area

and the undisturbed area below the upper road and above the access road. Construction is

planned for 2010.

The sedimentation pond has been designed to contain storm runoff and sediment

discharge as specified in the Utah Administrative Code Titles R645-301-742 and743. Thus, the

pond has been designed to comply with the following criteria:

The pond will contain the runoff from a 10-year,24-hour storm event in addition to
sediment yielded from its catchment area.
The pond will safely convey the peak flow resulting from a Z1-year, 6-hour storm
event immediately following a 10-year,24-hour stonn event via an 18-inch diameter
riser primary spillway. An emergency spillway will also be constructed along the
eastern edge of the pond and will pass the same storm event if the primary outlet fails.
Additionally, a dewatering valve will be installed above the sediment storage
elevation to drain the impoundment after a storm event once water-quality criteria are
met.
All embankments surrounding the pond have been evaluated for slope stability. They
have been designed with a minimum factor of safety of 1.3 against rotational shear
failure when the pond is filled to capacity.
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o The pond will be constructed from native or imported materials. The embankment
will not be constructed from coal mine waste rock.

The topsoil sediment trap has been designed to contain storm runoff and sediment

discharge as specified in the Utah Administrative Code Titles R645-30 I-742 and743. Thus, the

sediment trap has been designed to comply with the following criteria:

The sediment trap will contain the runoff from a lO-year,24-hour storm event in
addition to sediment yielded from its catchment area.
The sediment trap will be constructed from native or imported materials. The
embankment will not be constructed from coal mine waste rock.

The runoff conveyance systems associated with this facility have been designed to safely

convey site runoff as specified in the Utah Administrative Code Titles R645-301-742 and743.

Thus, the conveyance systems have been designed to comply with the following criteria:

The conveyance system will safely convey the runoff from a 10-year,24-hour storm
event.
All of the side slopes of the swale and ditches have been designed to prevent channel
degradation and erosion.
The swale, ditches, and berms will be constructed from native or imported materials
and not from coal mine waste rock.
The culvert outfall will be riprap armored to prevent erosion.

The upper road runoff conveyance system has been designed to safely convey upstream

runoff as specified in the Utah Administrative Code Titles R645-301-742 and743. Thus, the

conveyance systems have been designed to comply with the following criteria:

The ditch, catch basin, and culvert have been designed to safely convey runoff from a
100-year, 6-hour storm event.
The ditch will be constructed from native or imported materials and not from coal
mine waste rock.
The culvert outfall will be riprap armored to prevent erosion.

Earth Fax Engineering, Inc.
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The ASCA would increase the sedimentation pond by approximately 20%. To prevent

cutting north funher into the existing slope below the access road and possibly increase slope

instability, the sedimentation pond was not designed to contain runoff and sediment from the

ASCA. The ASCA system has been designed to safely convey site runoff as specified in the

Utah Administrative Code Titles R645-301-742 and743. Thus. the conveyance systems have

been designed to comply with the following criteria:

The conveyance system will safely convey the runoff from a 10-year,24-hour storm
event.
All of the side slopes of the ditches have been designed to prevent channel
degradation and erosion.
The ditches and berm will be constructed from native or imported materials and not
from coal mine waste rock.
The culvert outfall will be riprap armored to dissipate runoff.
Wattles (erosion control log) placed around the inlet of the ASCA catch basin will be
installed according to manufacturers spec ifi cations.

a

a
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CHAPTER 3

OPERATIONAL HYDROLOGY

3.1 Hydrology Introduction

Storm water discharge for the area was calculated using HydroCAD version 9.1. The

curve number (CN) value used was assigned for the Winter Quarters Canyon based on sub-basin

soil types and vegetation cover type. According to Natural Resources Conservation Service

native soil types are categorized as Hydrologic Soil Group B. Much of the native vegetation at

the site is sagebrush and grass in fair to good condition.

Design storm magnitudes were taken from the National Oceanic and Atmospheric

Administration G\fOAA) ATLAS 14, Point Precipitation Frequency Estimates web page

(http://hdsc.nws.noaa.gov/hdsc/pfds/sa/utlfds.html). Upstream and site watershed areas and

average slopes were calculated from 2-foot contour interval topographic map by Psomas

Engineering (Psomas l0/15/0S) using AutoCad 2008 software. All storm runoff calculations are

included in Attachment A.

3.2 Drainage Area Characteristics

The drainage areas contributing to the sedimentation pond, topsoil sediment trap,

upstream, and ASCA watersheds are delineated in Plate3.2.4-3G. The area draining to the

sedimentation pond includes both disturbed and undisturbed areas: disturbed watersheds DW-1

through DW-4, undisturbed watersheds UDW-2 and UDW-3, and the sedimentation pond

watershed (SPW). The area draining to the topsoil sedimenttrapincludes only the topsoil

stockpile watershed (TSW). The upstream watershed includes the undisturbed watershed UDW-

1. The area drainage to the ASCA includes both undisturbed and disturbed areas: disturbed

watershed DW-5, undisturbed watershed UDW-4 and UDW-5.
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Watershed DW-l consists of the highwall west, north and east of the ventilation shaft and

extends east to the sloped mine portal. The highwall consists of 0.5 horizontal to 1 vertical cut

face with l0 foot wide benches for every 20 feet in height, the tallest part of this wall is 60 feet

high. A berm above the highwall will direct runoff from the undisturbed area above the highwall

into the pad swale. Watershed DW-2 consists of the west half of the ventilation shaft pad,

immediately south of DW- 1 . This pad area is sloped toward the pad swale along the north

highwall at2Yo. The vertical ventilation shaft, sloped mine portal and emergency access shaft

are located within this watershed. Watershed DW-3 consists of the areaalong the highwall east

of the sloped mine portal and north of the east half of the ventilation shaft pad and access road.

This highwall is sloped at 0.5 horizontal to 1 vertical with a maximum height of 25 feet. Runoff

from this watershed flows south into the access road ditch. Watershed DW-4 consists of the

west half of the ventilation shaftpad, immediately south of DW-3. This areaof the pad is sloped

toward the access road ditch at2yo. From the access road ditch runoff enters the access road

catch basin, runoff is then conveyed through a culvert under the access road and into the

sedimentation pond (see Plates3.2.4-3E and 3.2.4-3F). The power substation and field office are

located within this watershed.

Watershed DW-5 consists of the east half of the access road and the portion of the

existing road to be improved for site access. The access road is sloped toward the ASCA ditch at

2Yo to 5Yo, the access road is sloped toward a vertical curve in the middle of this watershed at 0

to 8.4o/o. The highwall above the access road is sloped at 0.5 horizontal to I vertical with a

maximum height of 25 feet.

Watershed UDW-1 consists of the 46.83 acre area north of the upper road uphill from the

site to the top of the ridge above the site. The average slope within this watershed is 4AYo, with

vegetation consisting of sagebrush and grass. Runoff from this watershed will flow south to the

upper road ditch. The upper road ditch will convey runoff to a culvert inlet on the north side of
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the intersection of the site access road and the upper road. This culvert will convey runoff under

the road and into the upper road catch basin. From the upper road catch basin, runoff will flow

to a riprap pad 30 feet north of the Winter Quarters Creek. From the riprap pad runoff will flow

into Winter Quarters Creek.

Watershed UDW-2 consists of the area north of DW-l and south of the upper road.

Watershed UDW-3 consists of the area north of DW-3 and south of the upper road. Runoff

from this watershed will flow into DW-3 and then into the access road ditch. The average slope

within both of these watersheds is 40o ,with vegetation consisting of sagebrush and grass.

Watershed UDW-4 consists of the areanorth of DW-5 and south of the upper road.

Runoff from this watershed will flow into DW-5 and then into the ASCA ditch. The average

slope within the watershed is 5004, with vegetation consisting of sagebrush and grass.

Watershed UDW-5 consists of the area south of DW-5 and north of the topsoil stockpile. This

area includes a portion of the existing road from immediately below the upper road culvert inlet

to the topsoil stockpile.

Runoff from the UDW-4 andDw-s watershed will flow into the ASCA ditch. From the

ASCA ditch runoff enters the ASCA catch basin. Runoff is then conveyed through a culvert

under the access road and into riprap located north of the existing road, to dissipate and spread

runoff. From this culvert outlet, runoff from UDW-5 and the culvert will flow across the

existing road, as it currently does, and into the north side of the topsoil berm. The topsoil berm

will direct runoff into Winter Quarters Creek (see Plates 3.2.4-3E and 3.2.4-3F).

Earth Fax Engineering, fnc.
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Results of the runoff calculations are provided in Appendix A. HydroCAD was used in

conjunction with precipitation data from The National Oceanic and Atmospheric Administration

Atlas 14 to calculate runoff for the site. The runoff volumes are presented in the HydroCAD

worksheets. Total runoff volume discharge to the sedimentation pond resulting from the l0-

year,24-hour storm event is 4,182 cubic feet. Total runoff volume discharge to the topsoil

sediment trap from the 10-year, 24-hour storm event is 445 cubic feet.

3.4 Sediment Volume Calculations

The average annual anticipated sediment yield to the sedimentation pond and ASCA was

calculated using an adaptation of the Universal Soil Loss Equation that was developed by the

Utah Water Research Laboratory [sraelsen et al., 1984). This method estimates the average

annual sediment yield per acre based on the following equation:

A :  R .K  . LS  .VM

Where A : Average annual sediment yield in tons per acre

R: Precipitation factor based on site location

K: Soil erodibility factor

LS : Slope length and steepness factor

VM : Erosion control factor

A copy of the instructions for obtaining input variables for this equation is included in

Table I and 2 and Attachment B.

This method assumes that all the soil mobilized bv erosion in the entire watershed travels
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down slope to the sedimentation pond and ASCA (i.e., a sediment delivery ratio of 1.0). Thus,

the sediment volume predicted by this equation is conservatively high.

The average annual sediment yield in tons per acre for each watershed was multiplied by

that watershed's area to find the annual weight of sediment participated from the area. This

value was then divided by the saturated density of the affected soil types to find a volume (the

saturated density was used since erosion would occur during precipitation events and would thus

involve saturated soil). Finally, the volumes for each watershed were summed to determine the

total annual yield of the area draining into the sedimentation pond and the ASCA. The

maximum calculated annual sediment yield for the area draining to the sedimentation pond is

I,108 cubic feet and ASCA is 183 cubic feet.

Derivations of each factor in the sediment yield equation for each of the watershed are

summarized below:

The value for R was obtained from an isoerodent precipitation map of Utah (Israelsen
et al., 1984).
Values for K were obtained for the native soils from the online NRCS soils database.
Values for LS were calculated using the algorithms provided by Israelsen et al.
(1984). Slope angles were read from the topographic map of the site (2 foot contour
interval) . Linear interpolation was used for slope values to more accurately model
watersheds DW-2 and DW-4 andUDW-3. Linear interpolation was also used for
length value to more accurately model watershed DW-z. These calculations are
presented in Table 2 and 3 and Appendix B.
Values for VM were taken from a table provided by Israelsen et al. (1984).

a

o
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CHAPTER 4

SEDIMENT CONTROL DESIGN

4.1 Sedimentation Pond, Topsoil Sediment Trap and ASCA Capacities

The sedimentation pond has been sized to contain the runoff from a lO-year,Z4-hour

storm event (4,182 cubic feet, see Attachment A) and one year of predicted sediment yield

(1,108 cubic feet, see Table l), for a total capacity of at least 5,290 cubic feet. The design

accommodates drainage from the facilities pad and west end of the access road. It will also

accommodate runoff from nearby undisturbed areas that cannot be reasonably diverted.

The stage-capacity curye for the sedimentation pond is shown in Figure 2. As noted, the

sedimentation pond will have the capacity to store sediment to an elevation of 8072.1 feet, and a

total storage (sediment plus runoff) to an elevation of 8075.05 feet. Sediment will be cleaned out

of the pond when it reaches an elevation of 8071.65 feet (the elevation coffesponding to a

volume of 600/o of the calculated sediment storage volume).

An l8-inch diameter riser will be installed in the sedimentation pond to act as the primary

spillway, with a top elevation of 8075.05 feet. A 6-inch diameter decantpipe will be placed at

an inlet elevation of 8072.1 feet, which is the elevation of the top of the sediment storage

capacity. Discharge from the primary spillway will be through an 18-inch diameter,4}-foot long

pipe attached to the riser at an elevation of 8071.0 feet, with an outflow elevation of 8070.0 feet.

A secondary spillway will also be constructed on the south embankment of the

sedimentation pond. This spillway, which will function only in the event of a storm larger than

the design storm or in the event that the primary spillway is plugged, will consist of a 5-foot

wide channel with 5 horizontal to I vertical sides, a 5o/o slope across the top of the embankment,

and a 50% slope down the face of the embankment. The elevation of the secondary spillway
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crest will be 8075.55 feet. This is 0.5 feet above the primary spillway, and approximately 1 foot

below the compacted maximum elevation of the embankment. For design details see Plates

3.2.4-3D and 3 .2.4-38.

The topsoil sediment trap has been sized to contain the runoff from a 1O-year , 24-hour

storm event (445 cubic feet), as indicated in Table 3 and Attachment A. The design

accommodates drainage from the topsoil stockpile area. As indicated in Plate 3.2.4D, a 3-foot

high silt fence will be installed within the embankment. A 4 foot wide section of the fence will

be cut and sown back to allow for a spillway 6 inches below the berm height (8,056.0 feet).

This design will allow containment of the 10-year,24-hour storm event with 0.5 feet of

freeboard below the spillway.

A ll-inch diameter wattle will be placed around the ASCA catch basin, causing runoff to

pool and flow through the wattle and removing sediment. As flows increase during a high flow

event, runoff will flow over the wattles into the ASCA catch basin. However, due to the

relatively flat and long section of the ASCA ditch on either side of the ASCA catch basin, much

of the sediment will still be removed. It is estimated that the average annual sediment from the

ASCA will be I 83 cubic feet (see Table 2). Sediment trapped by the wattle will be removed as

necessary to maintain functionality. The wattle will also be replacement as necessary.

4.2Inflow and Outflow Erosion Protection

Peak flows for the both the sedimentation pond and the topsoil sediment trap were

calculated using HydroCAD version 9.1 and FlowMaster version 6.0. The results of these

calculations are presented in Attachment A and summarized in Table 4. For design details, see

Plates 3.2.4-3D through 3.2.4-3F .

The sedimentation pond inlet was designed to safely convey the peak flow resulting from
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the l0-year, 24-hour storm event. The primary spillway onthe pond was designed to discharge

the 25-year, 6-hour storm event assuming that the pond was full to the top of the primary

spillway at the beginning of the storm.

The sedimentation pond inlet consists of an 18-inch diameter comrgated metal pipe with

a design outflow peak discharge of 1 .74 cfs (cubic feet per second) at a maximum velocity of

I 1.04 fps (feet per second). This culvert will outlet approximately 3 feet above the bottom level

of the pond. To protect the soil and prevent erosion at the pond inlet a S-foot by 5-foot riprap pad

with Dso : 9 inches to dissipate the runoff energy. The riprap pad will be imbedded 1 foot into

the pond floor and rise 2feetabove the pond floor. This will allow the runoff to free fall only a

foot before the riprap pad dissipates the flow.

The topsoil sediment trap was designed to retain the runoff volume resulting from the 10-

Yeffi,Z4-hour storm event. The topsoil sediment trap will consist of a 6-inch high berm along the

bottom of the topsoil stockpile. The peak discharge along the edge of the berm was calculated to

be 0.17 cfs with a maximum velocity of 3.10 fps. Hence, no riprap is needed to protect this

berm. A 6-foot wide and 3-foot long Dsg : 4-inch riprap pad will be placed on the down slope

side of the topsoil sediment trap overflow to prevent erosion if the trap is over topped.

The sedimentation pond primary and secondary outlets were model using the 25-year, 6-

hour storm event. The maximum outflow form the primary spillway during a 25-yea4 6-hour

storm event has been determined to be 1.09 cfs with a velocity of 3.29 fps. A 5-foot wide and 5-

foot long riprap pad with a Dso : 2 inches will placed at the outfall. Additionally, to protect the

soil and slow flowvelocity atthe primary spillway outfall l2-inchtoZ4-inch stones will be

imbedded within the riprap pad to reduce the velocity to 1.63 fps. The secondary spillway

consists of a S-foot wide channel with 5 horizontal to I vertical sides. Assuming the pond is full

to the top of the primary spillway atthe beginning of the event, and the primary spillway is

plugged, the maximum outflow for the secondary spillway during a25-year, 6-hour storm event
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was calculated to be 2.06 cfs with a maximum velocity of 4.69 fps. Although this velocity is low

enough to preclude the need fro riprap, to protect the face of the embankment the secondary

spillway channel will be armored with Dso : 2 inch riprap.

4.3 Sedimentation Pond and Topsoil Sediment Trap Details

The sedimentation pond embankment will have a crest elevation of 8076.5 feet, and a

minimum crest width of l0 feet. The first 1.6 feet of topsoil in this areawill be removed and

stored within the topsoil stockpile area. The bottom of the sedimentation pond elevation

(8071.0) is approximately 2 feet below the existing ground level. Given the site constraints, the

sedimentation pond has been designed to fit within aflat area between a zone approximately 30

feet from the stream and the steep sides of the hillside. Where fill is used to construct the

embankment, the side slopes will be 2 horizontalto I vertical. The embankment will be

constructed from native claylsilt soils, and will be compacted in 1-foot lifts using standard

compaction techniques. The embankment material will be free of large rocks, sod, large roots,

frozen soil, and acid or toxic forming coal processing waste. The sedimentation pond

embankment has been designed with a factor of safety of 2.75, as indicated in Attachment C.

The north slopes where the hillside is cut into bedrock will be t horizontal to 1 vertical. This cut

will be in bedrock and will be stable. Slope analysis for the arca above the pad (0.5 horizontal to

1 vertical) yielded a factor of safety of 2.0. The sedimentation pond will be cut into similar

material, see Attachment C. For design details see Plate 3.2.4-3D.

The topsoil sediment trap will have a crest elevation of 8056.0 feet at its lowest point, and

no crest width. The side of the embankment will slope at 2 horizontal to I vertical and will be no

higher than about 3 feet. A silt fence will be located within the center of the embankment where

the embankment is over 2feethigh. The center of the embankmentwill have a 4-footwide

section were the fence is cut down 6 inches and sown back on itself to provide an outlet. Dso:4

inch riprap will be placed below this outlet to prevent erosion of the outfall area. For design
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4.4 Erosion Protection for Runoff Convevance Svstem

The peak flow for the runoff conveyance systems were calculated using HydroCAD

version 9.1 and FlowMaster version 6.0. as indicated in Attachment A and summarized in Table

4 and 5.

The runoff conveyance system for the sedimentation pond, topsoil stockpile , and ASCA

will be temporary. Therefore, they were modeled using the lO-year, 24-hour storm event. As

summarized in Table 4, velocities for the pad swale, access road ditch, topsoil berm, and ASCA

ditches are lower then 5 fps. Therefore, no riprap lining will be required. The sedimentation

pond inlet has a velocity of 1 1.04 fps. Therefore, a D5s : 9 inch riprap will armor the outfall of

this culvert. The ASCA culvert will have an outfall velocity of 2.80 fps. However, as added

protection at the ASCA outfall a S-foot by 5-foot riprap pad will be installed. The access road

catch basin will have a maximum of 0.6 feet of water depth. This is 3.4 feet below the top of

this catch basin. The ASCA catch basin will have a maximum depth of 0.44 feet. This is 2.06

feet below the top of this catch basin.

The upper road ditch, upper road culvert inlet, and upper road culvert outlet will be

permanent. Therefore, they were modeled using the 100-year, 6-hour precipitation event. The

upper road ditch collects runoff from watershed UDW- 1 . The upper road ditch will have a

maximum velocity of 4.24 fps. Therefore, no riprap lining is required. The upper road culvert

inlet will consist of an 18 inch culvert with a maximum flow depth of 0. 12 feet. The upper road

catch basin will have a maximum of 0.4 feet of water depth. This is 3.6 feet below the top of

this catch basin. The upper road culvert outlet will have a maximum flow depth of 0.10 feet with

a velocity of 6.56 cfs. To prevent degradation of the outfall, a 10-foot wide by 25-foot long D5s

: 6 riprap pad will be constructed at the outfall of the upper road culvert outlet. Additionally, a
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lO-foot by 1O-foot area of l2-inchto z4-inch boulders will be imbedded within the riprap pad at

the outfall to slow runoff to 1.25 fps.

4.5 Runoff Conveyance System Details

The pad swale will have a depth of 6 inches with 10 horizontal to I vertical sides and a

slope ranging from 1.5%to 3Yo. The pad swale begins northwest of the ventilation shaft along

the highwall and will convey runoff east to the access road ditch immediately east of the mine

portal. The access road ditch will have a depth of 1 foot with 2horizontal to I vertical sides and

a slope ranging from ZYoto 8.33%. The access road ditch will convey runoff into the access road

catch basin. The access road catch basin will convey runoff into the sedimentation pond inlet

culvert. The sedimentation pond inlet culvert is discussed in Section 4.2.

A ditch will be placed along the north side of the facility access road to capture runoff

from the ASCA. This ditch will vary in width from 2to 4 feet, as indicated on Plate 3.2.4-3A.

The ditch will be constructed with side slopes of Zhorizontal to 1 vertical. Due to changes in

slope, the depth of the ditch will vary from 6 to l2 inches in areas where the width is 2 feet and 4

feet, respectively.

The 4-foot wide ASCA ditch will convey runoff into the ASCA catch basin. The ASCA

catch basin will be located at the center of the 4-foot wide ASCA ditch and will have a l2-inch

diameter wattle placed around it to prevent sediment from entering the catch basin. The wattle

will be installed according to recommendations from the manufacturer. The wattle will be

maintained regularly to prevent sediment from building up. Accumulated sediment will be

removed and the wattle will be replaced as needed. The ASCA catch basin will convey runoff

into an l8-inch culvert under the access road and into a riprap pad along the north side of the

existing road south of the access road. The riprap pad will dissipate flow and allow the runoff to

flow along its natural path across the existing road. From the south side of the existing road
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runoff will flow west along the north side of the topsoil berm toward Winter Quarters Creek.

The upper road ditch will have a depth of 6 inches with 2horizontal to 1 vertical sides

and a slope range from 7Yoto20%. The upper road ditch begins northwest of the ventilation

shaft on the north side of the upper road and conveys runoff approximately 1,400 feet east into

the upper road culvert inlet. The upper road culvert inlet will consist of an 18 inch diameter

culvert located on the north side of the intersection of the upper road and the site access road.

From the upper road culvert inlet runoff will be conveyed under the intersection of the upper

road and the site access road to the upper road catch basin. From the upper road catch basin

runoff is conveyed into the l8 inch diameter upper road culvert outlet and then into Winter

Quarters Creek.

For general layout of site see Plate 3.2.4-3A. For details of above described conveyances

see Plate s 3.2.4-3E and 3.2.4-3F .

t6 Earth Fasc Engineering, I nc.
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CHAPTER 5

RECLAMATION HYDROLOGY

Natural drainage patterns will be restored during reclamation. To assure that natural

drainage is restored contours will be regraded to closely resemble predevelopment conditions.

Fill from behind the wall will be used to fill be cut areas below the highwalls, and topsoil from

the topsoil stockpile area will be placed back on the site. Some gouging and scarring with a

dozer will occur after topsoil placement to provide areas for moisture to gather adding to slope

stability and vegetation growth.

The sedimentation pond, topsoil sediment trap and ASCA will be removed along will all

ditches, swales, culverts and catch basins related to these sediment treatment devises will be

removed during reclamation. The upper road ditch, culvert and catch basin will remain after

reclamation to prevent excess runoff from entering the site and causing erosion to take place

before vegetation is established. The upper road runoff conveyance system will also be left in

place to add long term stability to the upper road.

The reclamation layout and cross sections can be seen on Plates 4.4.2-3A and 4.4.2-38,

respectively.

Earth Fax Engineering, fnc.t7
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TABLE 1.

Erosion Calculations for the Sedimentation Pond

(a) From Isrealsen et. Al. Mean Annual Iso-Erodent Value, see Attachment B.
(b) From Isrealsen et. A1. Figure 9 "10 Year Recurrence Interval and Figure 

'I., Zone III", see
Attachment B.
(c) From Isrealsen et. Al. Table 2, see Attachment B.
(o) From Isrealsen et. Al. Table 3, see Attachment B.

R (Before Correction)u 17
R (After Correction)b 26
K 0.1

:u'iri:tl

DW-1 50 80 23.60
DW-2 125 2.5 0.26
DW-3 10 55 6.48
DW-4 80 2.5 0.23
UDW.2 200 45 21.50
UDW.3 150 42.5 17.06
SPW 0 0 0.00

**,. A l
l

DW-1 26 0.1 23.60 1..30 80.03 0.181 110 263
DW-2 26 0.1 0.26 1.48 1.00 0.392 110 7
DW-3 26 0.1 6.48 1.30 21.98 0.085 110 34
DW-4 26 0.1 0.23 1.48 0.89 0.408 110 7
UDW.2 26 0.1 21.50 0.35 19.63 1,.143 110 408
UDW-3 26 0.1 17.06 0.35 15.58 1,.372 110 389
SPW 26 0.0 0.00 0.00 0.00 0.113 0 0
Total _ __

T9 Eurth Fax Engineering, Inc.
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TABLE 2

Erosion Calculations for the Alternative Sediment Control Area

(u) From Isrealsen et. A1. Mean Annual Iso-Erodent Value, see Attachment B.
(b) From Isrealsen et. AI. Figure 9 "10 Year Recurrence Interval and Figure 

'/-, Zone III", see
Attachment B.
(c) From Isrealsen et. Al. Table 2, see Attachment B.
(d) From Isrealsen et. Al. Table 3, see Attachment B.

R (Before Correction)u 17
R (After Correction)b 26
K 0.1

UDW-4 100 50 17.82
DW-5 70 3 0.26

ii
u:::t:i!.:,

6 '
ir::rrrir,r:

UDW-4 26 0.1 17.82 0.35 1,6.27 0.592 110 175
DW-5 26 0.1 0.26 1.48 1.00 | 0.422 110 8

183

20 Earth Fax Engineering, Inc.
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TABLE 3

Topsoil Stockpile Calculations

(u) Topsoil Volume : Disturbed Area X Average Topsoil Depth.
(u) Based on AutoCAD Cut and Fill.
(') Surface area at given elevations based on AutoCAD topography of site.

Winter Quarters Hydrology Design Report
June 2010

Disturbed Area (ftz) Average Topsoil
Depth (ft)

Topsoil Volume (CY)" Topsoil Volume
Available (CY)u

73,667 1.6 4,365 4421

Elevation Surface Area (ft) Incremental Volume
(CF).

Cumulative Volume
(CF)

8053 0 0 0
8054 220 110 110
8055 450 335 445
8056 765 608 1053

2 l Earth Fax Engineering, Inc.
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TABLE 4

Runoff Conveyance Riprap Size

(a) From FlowMaster version 6.0 Worksheets, see Attachment A.
O) From U.S. Dept. of Transportation "IJse of Riprap for Bank Protection". Assuming K/ d>'J,,
therefore Y"/Y = 1,, as indicated in Attachment A.
G) Riprap not required, but used to dissipate flow and energy.
(d) Additionally a S-foot by S-foot area of 12-inchto 24-inch boulders will be imbedded with
riprap pad immediately downstream of the ouffall.
(") Additionally a 1O-foot by 10-foot area of 12-inch to 24-inch boulders will be imbedded with
riprap pad immediately downstream of the ouffall.

Runoff Conveyance Riprap Size
Runoff Convevance VelociW (fps)" Dso (in)b
2' Wide ASCA Ditch 3.74 N/A
4' Wide ASCA Ditch 3.51 N/A
Access Road Ditch 4.53 N/A
ASCA Culvert Outfall 2.80 2k)
ASCA Topsoil Berm (North Side of Berm, South of Exiting Road) 3.49 N/A
Pad Swale 1.86 N/A
Sedimentation Pond Inlet 1'J,.04 9
Sedimentation Pond Primarv Outfall 3.29 2@d)

Sedimentation Pond Secondary Outfall (Upper Section) 2.23 2G)
Sedimentation Pond Secondary Outfall (Lower Section) 4.69 2(.)
Topsoil Berm 3.10 N/A
Upper Road Ditch 4.24 N/A
Upper Road Ditch Culvert Outfall 6.56 S(e)

22 Earth Fax Engineering, Inc.
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TABLE 5

Runoff Conveyance Maximum Flow Depth
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Runoff Conveyance Depth
(ft)"

Freeboard
(ft)"

2'Wide ASCA Ditch 0.32 0.18
4'Wide ASCA Ditch 0.35 0.6s
Access Road Ditch 0.63 0.37
Access Road Catch Basin 0.60 3.40
ASCA Catch Basin 0.M 2.06
ASCA Culvert 0.28 'l.,.22

ASCA Topsoil Berm (North Side of Berm, South of Exiting Road) 0.36 4.14
Pad Swale 0.22 0.28
Sedimentation Pond Inlet 0.21 1,.29
Sedimentation Pond Primarv Outfall 0.36 1,.1,4
Sedimentation Pond Secondary Outfall (Upper Section) 0.16 0.79
Sedimentation Pond Secondary Outfall (Lower Section) 0.08 0.87
Topsoil Berm 0.26 0.24
Upper Road Ditch 0.27 0.23
Upper Road Culvert Inlet 0.12 1.38
Upper Road Catch Basin 0.40 3.60
Upper Road Culvert Ouffall 0.10 0.50
(a) From FlowMaster version 6.0 Worksheets, see Attachment A.

L ) Earth Fax E ngineering, Inc.
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ATTACHMENT A

Operational Hydrology Calculations



Precipitation Frequency Data Server Page I of3

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAAATLAS 14

Utah39.72048 N 111.20086 W 8543 feet
from "Precipitation-Frequency Atlas oftie United States" NOAA Atl6 14, Volume |, Venton 4

G M Bonnin, D Mdin, B Lrn, T Pazybok, M Yekta, md D fuley

'-Ihese precipitaiion frequency estimates ae based on a plllaEuaue! qglgq ARI is the Av€rago Recur€nce Interyal
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" ThEs precipitation frequency estimates ae bassd on a pal[arcUlaug!-qqj9q ARI is the Avqage Recuren@ Interyal

Pleasrel€rtoNOAAAtasl4Docum€ntformoreinformation NOTE:Formattingpreventsestimatesnearzerotoappearaszerc

* Lower bound ofthe 90%o confidence interval
Precipitation Frequencv Estimates (inches)
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Other Maps/Photographs -

Yiew USGS digital orthoohoto quadrangle (DOO) covering this location from TenaServer; USGS Aerial Photogreph may also be available
from this site, A DOQ is a computer-generated image ofan aerial photograph in which image displacement caused by tenain reliefand camera
tilts has been removed. It combines the image characteristics of a photograph with the geonietric qualities of a map. Visit the USGS for more information

Watershed/Stream Flow Information -

Find the watershed for this location using the u s Environmental protection Agency's site

Climate Data Sources -

Precipitationfrequency results are based on datafrom a variety of sources, but largely NCDC. The foltowing tinlu provide general information
d.bout observing sites in the area, regardless ofiftheir datawas used in this study. For detailed information about the stations used in this study,
please refer to NOAA Atlss l4 Document.

Using the National Climatic Date Center's (NCDC) station search ensine. locate other climate stations within:
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Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TElemetry) stations by visiting the
Western Regional Climate Center's strte-soecific SNOTEL station maDs

Ir

Hydrom.tcorological Design Studies Ccnter
DOCNOAA-/National Weather Scrvic€
1325 Ershw€st Highway
Silvcr Spring, MD 20910

(30r) 713-r669

Questions?: HDSC.Ouestions@noa gov

Disclamer
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Winter Quarters CanYon
Hydrologic Soil GroupCarbon Area, Utah, Parts of Carbon and Emery

Countiei; and Manti-Lasal National Forest, Manti Division - Parts of Sanpete

and Emery Counties

Hydrologic Soil GrouP

Curecanti family-
Pathead complex

Trag stony loam, 30 to 60
percent sloPes

Trag-Croydon comPlex

Uinta-Toze families
comprex

Itotals for Area of Interest (Aol)

115

1 1 8

125

2,030.6

z ? Y  I

550.2

c .  /

8 , 2 1 7 . 0 \

Hydrologic Soll Grouf Summary by Map Unit - Carbon Area, Utah, Parts of Carbon and Emery Counties

Description

Hydrologic soil groups are based on estimates of runoff potential. soils are

assignei to onJof four groups according to the rate of water infiltration when the

soils are not protected b-y vegetation, are thororghly wet, and receive precipitation

from long-duration storms.

The soils in the United States are assigned to four groups (A' B, C, and D) and

three dual classes (A/D' B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly

wet. These consist mainly-of deep, well drained to excessively drained sands or

gravelly sands. These soils have a high rate of water transmlsslon'

Group B. Soils having a moderate infiltration rate when thoroughly wet' These

"onrLt 
chiefly of modlrately deep or deep, moderately well drained orwell drained

soils that have moderately iine texture to moderately coarse texture' These soils

have a moderate rate of water transmisston.

Group c. soils having a slow infiltration rate when thoroughly wet. These consist

chiefly of soils having a layer that impedes the downward movement of water or

soils of moderately fine texture or fine texture. These soils have a slow rate of water

transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when

thoroughly wet. Thesl consist chiefly of clays that have a high shrink-swell

potentLl, soils that have a high water table, soils that have a claypan or clay layer

at or near the surface, and sJils that are shallow over nearly impervious material'

These soils have a very slow rate of water transmission'

lf a soil is assigned to a dual hydrologic group (AJD, B/D, _or.c/D), the first letter is

for drained areas and the second is tor unorained areas. only the soils that in their

natural condition are in group D are assigned to dualclasses'

Natural Resources
Conservation Service

Web Soil Survey 2.0
National CooPerative Soil SurveY

USDA
-



Hydrologic Soil Group-Carbon Area, Utah, parts of Carbon and Emery
Counties; and Manti-Lasal National Forest, Manti Division - parts of Sinoete
and Emery Counties

Wnter Quarters Canyon

Rating Options

Aggregation Method : Dominant Condition

Component Percent Cutoff: None Specified

Tie-breakRule: Lower

t}sDA
-

Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

10t28t2008
Page 4 of 4
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UDW-2

DW-1

DW-2

Access Road Ditch
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Pad Catch Basin Sedimentation Pond
Inlet

Sedimentation Pond
Watershed

Sedimentation Pond

Drainage Diagram for 1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc., Printed 512412010

HydroCAD@ 9 10 s/n 03900 O 2010 HydroCAD Software Solutions LLC



10yr, 24hr Sedimentation pond
Prepared by EarthFax Engineering, Inc.

Type Il 24-hr Rainfall=2.08"
Printed 512412010

9.10 s/n @ 2010 Software

Summary for Subcatchment DWS1: DW-1

Runoff = 0.33 cfs @ 11.90 hrs, Volume= 0.013 af, Depth= 0.85"

Runoff by scs TR-20 method, UH=scs, Time span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN
. 0.191 g5 soilTvpe "Trag_Crovdon Complex", with Gravel roads, HSG B

0 .181 100.00% Pervious Area

Ig Length Sloqe Velocity Capacity Description
min) (feet) (fUft) (fUsec) (efs1
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Type ll24-hr
Rainfall=2.08"

Rundff Area=O.t|81 ac
Runoff Volume=0,r01 3 af

Runoff Depth=O.85"
Flow Length=S0'
Slope=O.8200 '/'

lc=0.3 min
CN=85



1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paqe 3

Summary for Subcatchment DWS2: DW-2

Runoff = 0.66 cfs @ 11.94 hrs, Volume= 0.028 af, Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Descriotion
0.392 85 SoilTvoe "Trao-Crovdon Comolex". with Gravel roads, HSG B
0.392 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (fee0 (fUft) (fUsec) (cfs)

3.3 125 0.0240 0.63
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Lag/CN Method, Slope from8,122 to 8,119

Subcatchment DWS2: DW-2
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1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paoe 4

Summary for Subcatchment DWS3: DW-3

Runoff = 0.16 cfs @ 11.90 hrs, Volume= 0.006 af, Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
0.085 85 SoilTvoe "Trao-Crovdon Comolex". with Gravel roads. HSG B
0.085 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)
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0 .1 10 0.5600 1 .84 Lag/CN Method, Slope from 8,133 to 8,115

Subcatchment DWS3: DW-3
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1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD software solutions LLC Paoe 5

Summary for Subcatchment DWS4: DW-4

Runoff = 0.71 cfs @ 11.93 hrs, Volume= 0.029 af, Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
0.408 85 SoilTvpe "Traq-Crovdon Comolex". with Gravel roads, HSG B
0.408 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

o
o

3
o

L

2.3 80 0.0250 0.59

0 7

o 7

0

0

0 4

0 4

0

0 2 5

0

0 1

0 1

I  1 0 1 1 1 2 1 3 1 4

Lag/CN Method, Slope from 8,118 to 8,116

Subcatchment DWS4: DW-4
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1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paoe 6

Summary for Subcatchment SPW: Sedimentation Pond Watershed

0.39 cfs @ 11.89 hrs, Volume= 0.020 af, Depth= 2.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
0 .113  100
0 .113 1 00.00% lmpervious Area

Subcatchment SPW: Sedimentation Pond Watershed

10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34
Time (hours)

o
o

'
I
tt

Hydrograph

0 3 8
U J O

0 3 4
v . J z

0 3
0 2 8
o26
024

0  1 8
0  1 6
0 1 4
0 1 2
0 1

0 0 8

0 0 6
0 0 4
o 0 2



10yr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC PaqeT

Summary for Subcatchment UW2: UDW-2

Runoff = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
1 .143 51 Saqebrush ranoe. Fair. HSG B
1 .143 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fVsec) (cfs)

3.0 210 0.4500 1 .18 Lag/GN Method, Slope from 8,231to 8,136

Subcatchment UW2: UDW-2
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1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paqe 8

Summary for Subcatchment UW3: UDW-3

Runoff = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type l l  24-hr Rainfal l=2.08"

Area (ac) CN Description
1 .372 51 Saqebrush ranqe. Fair, HSG B
1 .372 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

2.9 200 04200 1.13 Lag/CN Method, Slope trom8,214 to 8,130

Subcatchment UW3: UDW-3
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Type ll 24-hr
Rainfall=2.08"
Runoff Area=l .372 ac
Runoff Volume=0.000 af
Runof Depth=0.00"
Flow Length=200'
Slope=0 .4200'f
Tc=2.9 min
CN=51



1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.
HydroCAD@ 9.10 s/n 03900 O 2010 HvdroCAD Software Solutions LLC

Type ll 24-hr Rainfall=2.08"
Printed 512412010

Paqe 9

Summary for Reach ARD: Access Road Ditch

Inflow Area = 3.581 ac, 0.00% lmpervious, Inflow Depth = 0.26"
lnflow = 1.75 cfs @ 11.93 hrs, Volume= 0.076 af
Outflow -- 1.74 cfs @ 11.95 hrs, Volume= 0.076 af, Atten= 0o/o, Lag= 0.9 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Reference Flow= 8.09 cfs Estimated Depth= 0.90' Velocity= 5.02 fps
m= 1.333, c= 6.69 fps, dt= 1.2 min, dx= 380.0' /  1 = 380.0', K= 0.9 min, X= 0.478
Max. Velocity= 8.91 fps, Min. TravelTime= 0.7 mtn
Avg. VelocitY = 6.69 fps, Avg. TravelTime= 0.9 mrn

Peak Storage= 98 cf @ 11.94 hrs
Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 10.79 cfs

0.00' x 1.00' deep channel, n= 0.032
Side Slope Z-value= 2.0'l' Top Width= 4.00'
Length= 380.0' Slope= 0.0395'/ '
lnlet Invert= 8,116.00', Outlet Invert= 8,101.00'

Reach ARD: Access Road Ditch

6  7  8  I  1 0  1 1  1 2  1 3  1 4  1 5 ' 1 6  1 7  1 8  1 9 2 0 2 1  2 2  2 3 2 4 2 5 2 6 2 7  2 8 2 9 3 0 3 1  3 2 3 3  3 4  3 5  3 6
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Project Description

Input Data

Mannings Coeff ic 0.032
Slope 020000 fUft
Left Side Slope 0.50 V : H
Right Side Slope 0.50 V : H
Discharge 1.75 cfs

Results

Depth 0.57
Flow Area O 7
Wetted Perimr 2.57
Top Width 2 30
Critical Depth O.54
Criticaf Slope O.026726
Velocity 2.65
Velocity Head 0.11
Specific Energ 0 68
Froude Numbr 0.87
Flow Type Subcritical

g :\uc794\1 8-win-1\hydrol- 1 \minimu- 1 fm2

Access Road Ditch Maximum Depth
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT o57OB USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

ARD MD
Triangular Char
Manning's Forn
Channel Depth

ft
ft2
fr
ft
ft
fUft
fUs
ft
ft

OSl24l1O 03:31:23 PM O Haestad Methods, Inc (203) 75s-1666 Page 1 of 1



Project Description

Input Data

Mannings Coeff ic 0.032
Slope 083300 fVft
Left Side Slope 0.50 V : H
Right Side Slope 0.50 V : H
Discharge 1.75 cfs

Results

Depth 0 44
Ffow Area 0.4
Wetted Perimr 197
Top Width 1.76
Critical Depth 0.54
CriticalSlope 0.026726
Velocity 4.53
Velocity Head O.32
Specific Energ 0.76
Froude Numb, '1.70

FlowType iupercritical

g :\uc794\1 8-win- 1 \hydrol- 1 \minimu- 1 .fm2
O5l24l1O 03:31:39 PM @ Haestad Methods.  lnc

Access Road Ditch Maximum Slope
Worksheet for Triangular Ghannel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

ARD MV
Triangular Char
Manning's Forn
Channel Depth

ft
ft2
ft
ft
ft
fvft
fUs
ft
ft

(203) 7s5-1666 Page 1 of 1



1Oyr, 24hr Sedimentation Pond Type ll 24-hr Rainfall=2.08"
Prepared by EarthFax Engineering, Inc. Printed 512412010
HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paqe 10

Summary for Reach PS: Pad Swale

lnflow Area = 1.716 ac, 0.00% lmpervious, Inflow Depth = 0.29"
lnflow = 0.93 cfs @ 11.93 hrs, Volume= Q.041 af
Outflow = 0.92 cfs @ 11.95 hrs, Volume= 0.041 at, Atten= 0%o, Lag= 1.2 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Reference Flow= 4.97 cfs Estimated Depth= 0.45' VelociV= 2.47 fps
m= 1.333,  c=3.29 fps,  d t= 1.2min,  dx= 240.0 '  l1=240.0 ' ,  K=1.2 min,  X= 0.466
Max. Velocity= 4.61 fps, Min. TravelTime= 0.9 min
Avg. Velocity = 3.29 fps, Avg. TravelTime= 1.2 min

Peak Storage= 67 ct @ 11.94 hrs
Average Depth at Peak Storage= 0.17'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 6.63 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 10.0 '/' Top Width= 10.00'
Length= 240.0' Slope= 0.0208'/'
lnlet Invert= 8,121.00', Outlet Invert= 8,116.00'

Reach PS: Pad Swale
Hydrograph
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Project Description

Input Data

Mannings Coeff ic 0.032
Slope 015000 fUft
Left Side Slope 0 10 V : H
Right Side Slope 0 10 V : H
Discharge 0.93 cfs

Results

Depth 0 25
Flow Area 0.6
Wefted Perimr 512
Top Width 5.09
Critical Depth O.22
Crit ical Slope 0 031261
Velocity 1 43
Velocity Head 0.03
Specific Energ 0.29
Froude Numb, 0 71
Flow Type Subcritical

g:\uc794\1 8-win-1\hydrol-1 \minimu-1 fm2
O5l24l1O 03:33:55 PM @ Haestad Methods. lnc

Pad Swale Maximum Depth
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6 O [614b]

Worksheet
Flow Element
Method
Solve For

PS MD
Triangular Char
Manning's Forn
Channel Depth

ft
ft2
ft
ft
ft
fUft
fVs
ft
ft

(203) 755-1656 Page 1 of 1



Project Description

Input Data

Mannings Coeffic 0 032
Slooe 030000 fUft
Left Side Slope 0 10 V: H
Right  S ide  S lope 0  10  V:  H
Discharge 0 93 cfs

Results

Depth 0.22
Flow Area 0 5
Wetted Perimr 4.49
Top Width 4 47
Critical Depth 0.22
Critical Slope 0.031262
Velocity 1.86
Velocity Head 0 05
Specific Energ 0.28
Froude Numb, 0.98
Flow Type Subcritical

g :\uc794\1 8-win-1 \hyd rol-1 \minimu-1 .fm2
O5l24l1O 03:34:11 PM O Haestad Methods.  lnc.

Pad Swale Maximum Slope
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterlcury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6 O [614b]

Worksheet
Flow Element
Method
Solve For

PS MV
Triangular Char
Manning's Forn
Channel Depth

ft
ft2
ft
fi
ft
fttft
fUs
ft
ft

(203) 755-1666 Page 1 of 1



1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, lnc.

Type II 24-hr Rainfall=2.08"
Printed 512412010

1

lnflow Area =
lnflow =
Outflow =

9.10 s/n Software

Summary for Reach SPI: Sedimentation Pond Inlet

3.581 ac, O.0O% lmpervious, Inflow Depth = 0.26"
1.74 cfs @ 11.95 hrs, Volume=
1.74 cts @ 11.95 hrs, Volume=

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Referelrc6 Flow= 2+.8t cfs Estimated Depth= 0.97' VelocitY= 2g.UO tpt
m= 1.355, c= 27.83 fps, dt= 1.2 min, dx= 60.0' /  1 = 60.0', K= 0.0 min, X= 0'484
Max. Velocily= 28.17 fps, Min. TravelTime= 0.0 min
Avg. Velocity = 27.83 fps, Avg. Travel Time= 0.0 min

Peak Storage= 4 cf @ 1 1.95 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 33.08 cfs

18.0" Round Pipe
n= 0.025 Corrugated metal
Length= 60.0' Slope= 0.3667'/ '
lnlet Invert= 8.096.00', Outlet Invert= 8,074.00'

Reach SPI: Sedimentation Pond Inlet
Hydrograph

6"i'T- ili'o"i'i 1:;"i;" 1:;1:;" i; i? i'i' i'g-z'o i$z is ic is )a 27 28 2s 30 31 32 33 34 35 36
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0.076 af, Atten= 0o/o, lag= 0.0 min

a
o

'
.9
l!

Time (hours)



Sedimentation Pond lnlet

Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element

Method
Solve For

sP l
Circular Chann

Manning's Forl

channel Depth

Input Data

Mannings Coeffic

Slope
Diameter
Discharge

0.025
500000 fuft

1 8  i n

1 74 cfs

Results

DePth
Flow Area

Wetted Perime

Top Wdth

Critical DePth

Percent Full

Critical SloPe

VelocitY
VelocitY Head

Specific Energ'

Froude Numbe

Maximum Disc

Discharge Ful l

SloPe Full

Flow TYPe

0.22 f t

o.2 ft2

1 1 7  f t

1 0 6  f t

0 5 0  f t

1 4 5  Y o

0 018182 fuft

11 04 fus

1 8 9  f t

2-11 ft

5.04
41 .55 cfs

38.62 cfs

0 001015 ft/ft

iupercritical

Proiect Engineer: Richard White
' ' 

rfiwfvfaster v6.O [614b]

EarthFax Engineering lnc, 
cr 06708 usA

37 Brookside Road Watero:\uc794\1 8-win- 1 \hydrol-1 \minimu-1'fm2

""iiiiiii J.,to,za pvt @ Haestad Methods' Inc
(2o3) 75s-1666

Page 1 of 1



10yr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, lnc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdioCAD@ 9.10 s/n 03900 @ 2010 HvOroCnO Software Sotutions ttC Paqe 12

Summary for Pond P: Pad Catch Basin

3.581 ac, 0.00% lmpervious, Inflow Depth = 0.26"Inflow Area =
Inflow =
Outflow =
Primary =

1.74 cfs @ 11.95 hrs, Volume=
1.74 cfs @ 11.95 hrs, Volume=
1.74 cfs @ 11.95 hrs, Volume=

0.076 af
0.076 af, Atten= 0o/o, Lag= 0.0 min
0.076 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Peak Elev= 8,097.60 '@ 11.95 hrs

Device Routino Invert Outlet Devices
#1 Primary 8,097.00' 18.0" Round Culvert

L= 25.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 8,097.00' / 8,096.00' S= 0.0400 '/' Cc= 0'900
n= 0.025 Corrugated metal

fr imary OutFlow Max=1 .72cfs @ 11.95 hrs HW=8,097.60' TW=8,096.11' (DynamicTailwater)
L1=Culvert (lnlet Controls 1.72 cfs @ 2.63 fps)

Pond P: Pad Catch Basin

0 1 2 3 4 5 6 7 8 9

Hydrograph

10 11 1213 14 15 16 17 18 192021 222324252627 28 29 30 31 32 33 34 35 36
Time (hours)



1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paoe 13

Summary for Pond SP: Sedimentation Pond

Inflow Area = 3.694 ac, 3.06% lmpervious, Inflow Depth = 0.31"
lnflow = f.98 cfs @ 11.94 hrs, Volume= 0.096 af
Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 9.9 t'n

Routing by Dyn-Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Peak Elev= 8,074.40' @ 24.36 hrs Surf.Area= 1,696 sf Storage= 4,182 cf

Plug-Flow detention time- (not calculated: initialstorage excedes outflow)
Center-of-Mass det. 11t1s= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 8.070.50' 8,508 cf Custom Stage Data (lrregular)Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

8,070.50
8,071.00
8,071.50
8 ,071 .65
8,072.00
8 ,072 .10
8,072.50
8,073.00
8,073.50
8,074.00
8,074.50
8,075.00
8,075.05
8,075.50
8,075.55
8,076.00
8,076.50

0
744
862
900
987
,014
,120
,260

1,408
1,564
1,728
1 ,899
1 ,917
2,079
2,098
2,265
2,460

0 .0
123.4
132.7
135 .5
142.0
143.9
151  . 3
160.6
169 .9
179.2
188 .5
197.8
198.7
207.1
208.0
216.4
225.7

0
124
401
132
330
100
427
595
667
743
823
906
95

899
104
981

1 ,181

0
124
525
657
987

1,087
1 ,514
2,109
2,775
3 ,518
4,341
5,247
5,343
6,241
6,346
7,327
8,508

0
1 ,212
1 ,412
1 ,475
1,627
1,672
1 ,856
2,100
2,358
2,630
2,918
3,219
3,250
3,536
3,567
3,867
4 ,212
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Drainage Diagram for 25yr, 6hr Sedimentation Pond (pS)
Prepared by EarthFax Engineering, Inc, Printed 5/2412010

HydroCAD@ 9 10 s/n 03900 O 2010 HydroCAD Software Solutions LLC
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25yr,6hr Sedimentation Pond (pS)
Prepared by EarthFax Engineering, Inc.
HvdrocAD@ 9.10 s/n 03900 @ 2010 HydrocAD software sotutions LLC

Type ll 24-hr 6.00 hrs Rainfall=l.72"
Printed 512412010

Paoe 2

Summary for Subcatchment DWS1: Disturbed Watershed 1

Runoff = 0.84 cfs @ 2.98 hrs, Volume= 0.009 af, Depth= 0.60"

Runoff by scs rR-20 method, UH=scs, Time span= o.oo-12.00 hrs, dt= 0.02 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.72"

Area (ac) CN Description
* 0.181 85 SoilType "Trag-Crovdon Complex", with Gravel roads, HSG B

0.181 100.00% pervious Area

. T9 Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

0 .3 50 0.8200 3.08 Lag/CN Method, Slope from 8,182 to8,121

Subcatchment DWS1: Disturbed Watershed 1

0

0

0
i 7

0

o
I

]
o
lt

0

0 4 5

o 4

0 3 5

0 3

025

0 1

0 1

0

5 6 7
Time (hours)

Hydrograph



25vr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineerilg, t1...

Type ll 24-hr 6'00 hrs Rainfall=l'72"
Printed 512412010

9.10 s/n03q00 O2010

Runoff = 1.22 cts @ 3.02 hrs, Volume= 0.019 af, DePth= 0.60"

Runoff by scs TR-20 method, UH=SCS, Time span= o.oo-12.00 hrs, dt= 0'02 hrs

Type ll i l-nrA.OO hrs Rainfall=1.72"

0.392

Tc Length Slope Velocity Capacity Description

Summary for Subcatchment DWS2: Disturbed Watershed 2

100.00% Pervious Area

cfs

3.3 125 0.0240 0.63 L"grCN M"th.dlElope from 8,1221o 8'119

Subcatchment DWS2: Disturbed Watershed 2

HydrograPh

o t

Time (hours)

o
o

'
.9
tt



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainfall=1.72"
Printed 512412010

HvdrocAD@ 9.10 s/n 03900 @ 2010 HvdrocAD software sotutions LLC paoe 4

Summary for Subcatchment DWS3: Disturbed Watershed 3

Runoff 0.39 cfs @ 2.98 hrs, Volume= 0.004 af, Depth= 0.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= O.OO-12.00 hrs, dt= 0.02 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.72"

Area (ac) CN Description
* 0.085 85 SoilType "Traq-Croydon Complex", with Gravel roads, HSG B

0.085 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
lmin) (feet) (fUft) (fUsec) (cfs)

0.1 10 0.5600 1 .84

0 4 2
o 4

0 3 8
0
0
032
0

Lag/CN Method, Slope from 8,133 to 8,115

Subcatchment DWS3: Disturbed Watershed 3

€  o z r

0

0

> 0 2o o
tr.

0 1

0 1 6
0 1 4

0 1 2
0 1

0 0 8
0 0 6
0 0 4
002

0

Hydrograph



?5yr,6hr Sedime_ntalion Pond (PS) Type tt 24-hr 6.00 hrs Rainfan=1.72,,
lrgpTp9_Oy EarthF_ax Engineering, Inc. 

''r- " 
printed stz4t2o,toHudrocAD@ 9.10 

"/n 
03900 d 2010 Hu-drocAD soft*"r" sorrtion. LLC p"gs

summary for subcatchment DWS4: Disturbed watershed 4
Runoff - 1.46 cfs @ 3.00 hrs, Votume= 0.020 af, Depth= 0.60"

Runoff by scs rR-20 1e!h9d, uH=scs, Time span= o.o0-12.00 hrs, dt= 0.02 hrsType ll 24-hr 6.00 hrs Rainfall=1.72,'

. Area (ac) CN Description

0.408 1oo.oo% pervious Area 
-

I: Lglgt,l ]g* V.etociry Capacity Description

2.3 80 0.0250 0.59 Lag/CN Method, Slope from 8,118 to 8,1i6

Subcatchment DWS4: Disturbed Watershed 4
Hydrograph

5 6
Time (hours)

E Rr*tri
.!_

o
t,

'
-9
lt



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.
HydroCAD@ 9.10 s/n 03900 O 2010 HvdroCAD Software Solutions LLC

Type ll 24-hr 6.00 hrs Rainfall=l.72"
Printed 512412010

Paqe 6

Summary for Subcatchment SPW: Sedimentation Pond Watershed

Runoff = 0.74 cfs @ 2.97 hrs, Volume= 0.010 af, Depth= 1 .72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-12.00 hrs, dt= 0.02 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.72"

Area (ac) CN Description
0.073 100
0.073 1 00.00% lmpervious Area

Subcatchment SPW: Sedimentation Pond Watershed

o

'
lt

0

0 7

0 6 5

u c c

n

0

o 4

0

0

0

0 1

0 1

6  7  8  9  1 0
Time (hours)

Hydrograph



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.

Type tt 24-hr 6.00 hrs Rainfall--l.72"
Printed 512412010

9.10 s/n

Summary for Subcatchment UW2: Undisturbed Watershed 2

Runoff = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, DePth= 0.00"

Runoff by scs TR-20 method, UH=SCS, Time Span= 0.00-12.00 hrs, dt= 0.02 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.72"

CN
1.143 51 Sagebrush range, Fair, HSG B
1 .143 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fr/sec) (cfs)

3.0 210 O.+SOO 1.18 Lag/GN Method, slope from 8,231 to 8,136

Subcatchment UW2: Undisturbed Watershed 2
Hydrograph

ts l

Type I 2rt'hr 6.00 hrs
Rainfall=1.72"

Runpff Area='l .14! ac
Runoff Volume=0.000 af

i Runoff iDepth=0.00"
Flow Length=210'

Slgpe=0.4500 '/'

Tc=3.0 min
cN=51

0.00 c

ll Rr'roffl

o
o

'
o
r

6 7
Time (hours)

1 1



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainfall=1.72"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paqe 8

Summary for Subcatchment UW3: Undisturbed Watershed 3

Runoff = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-12.00 hrs, dt= 0.02 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.72"

Area (ac) CN Description
1.372 51 Sagebrush ranqe, Fair, HSG B
1.372 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fuft) (fUsec) (cfs)

2.9 200 0.4200 1.13 Lag/CN Method, Slope from8,214 to 8,130

Subcatchment UW3: Undisturbed Watershed 3

5 6 7
Time (hours)

121 11 0

Hydrograph

Type I 2rt-hr 5.00 hrs
Rainfall=112"

Runbff Ai"ea=f .372 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=2OO'

Slope=O.4200'f

0.00 cfs

Tc=2.9 min
CN=51



Type ll 24-hr 6.00 hrs Rainfall=l.72,,
Printed 5l24l2O1O

Inflow Area = 3.581 ac, 0.00% lmpervious, Inflow Depth = 0.1g"lnflow
Outflow

= 2.99 cfs @ 3.00 hrs, Volume= 0.053 af
0.053 af, Atten= 0%, Lag= 1.0 min

= 2.98 cfs @ 3.02 hrs, Volume=

5:}j!l1s_99ryy:r^frquq-Qynse method, Time span= o.oo_12.00 hrs, dt= 0.02 hrs
l:t?tn TX;:.ql "t:. r-r,f;t"J D;JG 0.eb,-V;i;rit= 5.02 fps
n;Jr91l^,::ujpJp d!:.I ?min,. dx= oeoo;/r ;:do.ii,, x=-0.5ilir,X= 0.478
[ax .!gloq'tv= g 9g fps, Min. rravJ iirn"= 0.7 minAvg. Velocitv = 6.70 ips, Avg. frivetil;;= 0.9 min

Peak Storage= 160 cf @ 3.01 hrs
fvepge Depth at peak Storage= 0.46'
Bank-Full Depth= 1.00', Capjcity at Bank-Full= 10.79 cfs

0.00' x 1.00' deep channel, n= 0.032
Side Slope Z-value= 2.0,1, Top Width= 4.00,
Length= 380.0' Slops= O.O3g5'/'
Inlet Invert= 8,116.00', Ouflet lnvert= g,101.00,

Reach PD: Pad Ditch
Hydrograph

Summary for Reach pD: pad Ditch

5 6 7
Time (houE)



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.

Type tt 24-hr 6.00 hrs Rainfall--l.72"
Printed 512412010

Summary for Reach POC: Primary Outlet Gulvert

3.654 ac, 2.00o/o lmpervious, Inflow Depth > 0.20"lnflow Area =
lnflow
Outflow

= 1.09 cfs @ 3.09 hrs, Volume=
= 1.09 cfs @ 3.10 hrs, Volume=

0.061 af
0.061 af, Atten= 0o/o, Lag= 0.1 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-12.00 hrs, dt= 0.02 hrs
Reference Flow= 6.32 cfs Estimated Depth= 0.97' Velocity= 5.23 fps
m= 1 .355 ,  c=7 .09 fps ,  d t=  1 .2m in ,  dx=42 .0 '11=42 .0 ' ,  K=0 .1  m in ,  X=0 .142
Max. VelociV=7.10 fps, Min. TravelTime= 0.1 min
Avg. Velocity = 7.09 fps, Avg. TravelTime= 0.1 min

Peak Storage= 6 cf @ 3.10 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 8.43 cfs

18.0" Round Pipe
n= 0.025 Corrugated metal
Length= 42.0' Slope= 0.0238 '/'

Inlet Invert= 8,071.00', Outlet Invert= 8,070.00'

Reach POC: Primary Outlet Culvert

5 6
Time (hours)

a
o

'
o

L



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 9.10 s/n 03900 O 2010 HvdroCAD Software Sotutions LLC

Type ll 24-hr 6.00 hrs Rainfall=1.72"
Printed 5l24l2O1O

Paoe 1 1

Inflow Area =
Inflow =
Outflow =

Summary for Reach Pad Swale

1.716 ac, 0.00% lmpervious, Inflow Depth = 0.20'
1.48 cfs @ 2.99 hrs, Volume=
1.46 cfs @ 3.01 hrs, Volume=

0.028 af
0.028 af, Atten= 1o/o, Lag= 1.2 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.OO-12.00 hrs, dt= 0.02 hrs
Reference Flow= 4.97 cfs Estimated Depth= 0.4b' Velocity= 2.47 tps
m= 1.333, c= 3.29 fps, dt= 1.2 min, dx= 240.0' I 1 = 240.0', K= 1.2 min, X= 0.466
Max. Velocity= 4.63 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 3.28 fps, Avg. TravelTime= 1.2 min

Peak Storage= 103 cf @ 3.01 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 6.63 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 10.0'/' Top Width= 10.00'
Length= 240.0' Slope= 0.0208'/'
Inlet Invert= 8,121.00', Outlet Invert= 8,116.00'

Reach PS: Pad Swale

5 6
Time (hours)

6
o

;
-9
l!

Hydrograph



2_5yr,6hr Sedimentation pond (pS)
Prepqred by EarthFax Engineering, tnc.

Type ll 24-hr 6.00 hrs Rainfall=l.72"
Printed 512412010

Inflow Area =
Inflow =
Outflow =

03900 0 201

3.654 ac,
1.09 cfs @
1.09 cfs @

Solutions LLC

Summary for Reach RR: Riprap

2.00% lmpervious, Inflow Depth > 0.20'
3.10 hrs, Volume=
3.10 hrs, Volume=

0.061 af
0.061 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Muskingum-cunge method, Time span= o.0o-12.00 hrs, dt= 0.02 hrs
Reference Flow= 2.56 cfs Estimited Depth= 0.21' Velocity= 2.2Otr"
m= 1.601, c= 3.58 fps, dt= 1.2 min, dx= 5.0' /  1 = 5.0',  K= O.O min, X= 0.369
Max. Velocity= 3.58 fps, Min. TravelTime= 0.0 min
Avg. Velocity = 3.58 fps, Avg. Travel Time= 0.0 min

Peak Storage=2cf @ 3.10 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 0.25', Capacity at Bank-Full= 3.41 cfs

1,90'] 0.25' deep channel, n= 0.070 Mountain streams wilarge boulders
Side Slope Z-value= 2.0'l' Top Width= 6.00'
Length= 5.0' Slope= 0.1000'/ '
Inlet Invert= 8,069.50', Ouflet Invert= g,069.0O'

o
I

;
o

lt

Reach RR: Riprap

5 6 7
Time (hours)



Sedimentation Pond primary Spillway Riprap pad
Worksheet for Trapezoidal Ghannet

Project Description

Worksheet
Flow Element
Method
Solve For

Sed. Pond Ripra
Trapezoidal Cha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.070
Slope 100000 fuft
Left Side Slope 0 50 V : H
Right Side Slope 0.S0 V : H
Bottom Width 5 0O ft
Discharge I 09 cfs

Results

Depth 0.13
Ffow Area 0 7
Wefted Perimr 5 57
Top Wdth s.51
Crit ical Depth 0.11
Crit ical Slope 0 152098
Velocity 1.63
Velocity Head 0.04
Specific Energ O 17
Froude Numb, 0 e3
Flow Type Subcritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
OGlOlllO '12:48:16 pM @ Haestad Methods. lnc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6 O [614b]

(203) 755-1666 Pade 1 of 1

ft
ft2
ft
ft
ft
ft|ft
fUs
ft
ft



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.

Type tt 24-hr 6.00 hrs Rainfall=1.72"
Printed 512412010

HvdioCAD@ 9.10 s/n 03900 6 2010 HvlroCnO Softrilare Sotutions LLC Paqe 13

Summary for Reach SPI: Sedimentation Pond Inlet

3.581 ac, 0.00% lmpervious, Inflow Depth = 0'18"lnflow Area =
lnflow =
Outflow =

2.98 cfs @ 3.02 hrs, Volume=
2.98 cfs @ 3.02 hrs, Volume=

0.053 af
0.053 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-12.00 hrs, dt= 0.02 hrs
Reference Fldw= 24.81 cfs Estimated Depth= 0.97' Velocity= 20.54 fps
m= 1.355, c= 27.83 fps, dt= 1.2 min, dx= 60.0' i 1 = 60.0', K= 0'0 min, X= 0'484
Max. Velocity= 28.80 fps, Min. TravelTime= 0.0 min
Avg. VefociV = 27.84 fps, Avg. Travel Time= 0.0 min

Peak Storage= 6 cf @ 3.02 hrs
Average Depth at Peak Storage= 0.17'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 33.08 cfs

18.0" Round Pipe
n= 0.025 Corrugated metal
Length= 60.0' Slope= 0.3667'/'
Inlet Invert= 8,096.00', Outlet Invert= 8,074.00'

Reach SPI: Sedimentation Pond Inlet

o
o

'e
lt



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.
HydroCAD@ 9.10 s/n 03900 O 2010 HvdroCAD Software Sotutions LLC

Type ll 24-hr 6.00 hrs Rainfall=l.72"
Printed 512412010

Paoe 14

Inflow Area =
Inflow =
Outflow =

3.581 ac,
2.98 cfs @
2.98 cfs @
2.98 cfs @

Summary for Pond P: Pad Catch Basin

0.00% lmpervious, Inflow Depth = 0.18"
3.02 hrs, Volume=
3.02 hrs, Volume=
3.02 hrs, Volume=

0.053 af
0.053 af, Atten= 0%, Lag= 0.0 min
0.053 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.02 hrs
Peak Elev= 8,097.81'@ 3.02 hrs

Device Reuting Invert Outlet Devices
#1 Primary 8,097.00' 18.0" Round Culvert

L= 25.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 8,097.00' / 8,096.00' S= 0.0400 '/' Cc= 0.900
n= 0.025 Corrugated metal

lrimary OutFlow Max=2.95 cfs @ 3.02 hrs HW=8,097.80' TW=8,096.17' (Dynamic Tailwater)
L1=Culvert (lnlet Controls 2.95 cfs @ 3.05 fps)

Pond P: Pad Catch Basin
Hydrograph

Time (hours)



25yr,6hr Sedimentation Pond (PS)
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 9.10 s/n 03900 O 2010 HydroCAD Soffware Sotutions LLC

Type ll 24-hr 6.00 hrs Rainfall=l.72"
Printed 512412010

Paoe 15

Inflow Area = 3.654 ac.
lhflow = 3.07 cfs @
Outflow = f.09 cfs @
Primary = 1.09 cfs @
Secondary = 0.00 cfs @

Elevation
(feet)

Summary for Pond SP: Sedimentation Pond

2.00% lmpervious, Inflow Depth = 0.21"

Routing by Dyn-Stor-lnd method, Time Span= O.OO-12.00 hrs, dt= 0.02 hrs
Peak Elev= 8,075.52' @ 3.09 hrs Surf.Area= 2,085 sf Storage= j,O2g cf

Plug-Flow detention time= 40.3 min calculated for 0.061 af (95% of inflow)
Center-of-Mass det. time= 33.8 min ( 243.6 - 209.g )

Volume Invert Avail.storage Storage Description
#1 8,070.50' 3,261 cf Custom Stage Data (lrregular)Listed below

3.02 hrs, Volume=
3.09 hrs, Volume=
3.09 hrs, Volume=
0.00 hrs, Volume=

Surf.Area Perim. Voids Inc.Store
(sq-ft) (feet) P/o\ (cubic-feet)

0.063 af
0.061 af, Atten= 64%o, Lag= 4.4 min
0.061 af
0.000 af

Cum.Store Wet.Area
(cubic-feet) (sq-ft)

8,070.50
8,071.00
8,071.50
8,071.65
8,072.00
8,072.10
8,072.50
8,073.00
8,073.50
8,074.00
8,074.50
8,075.00
8,075.05
8,075.50
8,075.55
8,076.00
8,076,50

Device Routing

0
744
862
900
987

1 ,014
1,120
1,260
1,408
1,564
1,728
1,899
1,917
2,079
2,098
2,265
2,460

0.0
123.4
132.7
135 .5
't42.0

143.9
151 .3
160.6
169.9
179.2
188.5
197.8
198.7
207.1
208.0
216.4
225.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

100.0
100.0
100.0
100.0
100.0

0
0
0
0
0
0
0
0
0
0
0
0

95
994

1,099
2,080
3,261

0
0
0
0
0
0
0
0
0
0
0
0

95
899'104

981
1 ,181

0
1 ,212
1 ,412
1 ,475
1,627
1,672
1,856
2,100
2,358
2,630
2,918
3,219
3,250
3,536
3,567
3,867
4,212

Invert Outlet Devices
#1 Primary 8,075.05'
#2 Secondary 8,075.55'

18.0" Vert. Orifice/Grate C= 0.600
Special & User-Defined
Head (feet) 0.00 0.09
Disch. (cfs) 0.000 0.840

lrimary OutFlow Max=1.08 cfs @ 3.09 hrs HW=8,075.52' TW=8,071.21' (Dynamic Tailwater)
L1=Orifice/Grate (Orifice Controls 1.08 cfs @ 2.32 fps)

lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=8,07S.00' (Free Discharge)
L2=Special & User-Defined (Controls 0.00 cfs)



25yr,6hr Sedimentation Pond (PS) Type ll 24-hr 6.00 hrs Rainfall=l.72"
Printed 5124120'10

)  Paoe 16

Pond SP: Sedimentation Pond
Hydrograph



Sedimentation Pond Primary Outlet
Worksheet for Circular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

SPPO
Circular Chann
Manning's Forr
Channel Depth

Input Data

Mannings Coeffic 0 025
Slope 023800
Diameter 18
Discharge 1.09

ftift
tn
cfs

Results

Depth
Flow Area
Wetted Perime
Top Width
Critical Depth
Percent Full
Critical Slope
Velocig
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Ful l
Slope Ful l
Flow Type

0.36 ft
0.3 ft'z

1 5 5  f t
129 l l
0.39 ft
24 3 o/o

0.0t8't97 fuft
3 29 fus
0 .17  f t
0.53 ft
1 . 1 4
9.06 cfs
8 43 cfs

0 000398 fuft
iupercritical

g :\uc794\1 8-win- 1 \hydrol- 1 \minimu-1 .fm2
O5l24l1O 03:34:43 PM @ Haestad Methods. lnc.

EarthFax Engineering Inc

Project Engineer: Richard White
FlowMaster v6.O [614b]

37 Brookside Road Waterltury, CT 06708 USA (203) 755-1566 Page 1 of 1



25yr,6hr Sedimentation Pond (SS)
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 9.10 s/n 03900 @ 2010 HydroCAD Software Sotutions LLC

Type ll 24-hr 6.00 hrs Rainfall=l.72"
Printed 5124120'10

Paoe 1

Summary for Pond FP: Sedimentation Pond

Inflow Area =
lnflow =
Outflow =
Secondary =

8,070.50
8,071.00
8,071.50
8,071.65
8,072.00
8,072.10
8,072.50
8,073.00
8,073.50
8,074.00
8,074.50
8,075.00
8,075.05
8,075.50
8,075.55
8,076.00
8,076.50

3.654 ac,
3.07 cfs @
2.06 cfs @
2.06 cfs @

0
744
862
900
987

1 ,014
1J20
1,260
1,408
1,564
1,728
1,899
1,917
2,079
2,098
2,265
2,460

2.00% lmpervious, Inflow Depth = 0.21"
3.02 hrs, Volume=
3.04 hrs, Volume=
3.04 hrs. Volume=

0.063 af
0.061 af, Atten= 33o/o, Lag= 1.1 min
0.061 af

Routing by Dyn-Stor-lnd method, Time Span= O.OO-12.00 hrs, dt= 0.02 hrs
Peak Elev= 8,075.73'@ 3.06 hrs Surf.Area= 2,165 sf Storage= 498 cf

Plug-Flow detention time= 12.4 min calculated for 0.061 af (g6% of inflow)
Center-of-Mass det. time= 7.0 min ( 216.8 - 209.g )

Volume Invert Avail.storaqe Storage Description
#1 8.070.50' 2,267 cf Custom Stage Data (lrregular)Listed below

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

0 .0
123.4
132.7
135.5
142.0
143.9
151 .3
160.6
169.9
179.2
188.5
197.8
198.7
207.1
208.0
216.4
225.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

100.0
100.0
100.0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

104
1,086
2,267

0
0
0
0
0
0
0
0
0
0
0
0
0
0

104
981

1,181

0
1 ,212
1 ,412
1 ,475
1,627
1,672
1,856
2,100
2,358
2,630
2,918
3,219
3,250
3,536
3,567
3,867
4 ,212

Device Routing lnvert Ouflet Devices
#1 Secondary 8,075.55' Special & User-Defined

Head (feet) 0.00 0.16
Disch. (cfs) 0.000 2.060

lecondary outFlow Max=2.06 cfs @ 3.04 hrs HW=8,075.72' (Free Discharge)Ll=Special & User-Defined (Custom Controls 2.06 cfs)



25yr,6hr Sedimentation Pond (SS)
Prepared by EarthFax Engineering, lnc.

Type lt 24-hr 6.00 hrs Rainfall=l.72"
Printed 512412010

Pond FP: Sedimentation Pond



Sedimentation Pond Secondary Spillway (Upper)
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

SPSS (UppeO

Trapezoidal  Cha

Manning's Forml

Channel  Depth

Input Data

Mannings Coeffic 0 040
Slope 050000 fVft
Left Side Slope 0.20 V : H
Right Side Slope 0.20 V : H
Bottom Width 5.00 ft
Discharge 2.06 cfs

Results

Depth 0.16
Flow Area 0 9
Wetted Perimr 6 62
Top Width 6.59
Crit ical Depth 0.16
Crit icalSlope 0.044769
Velocity 2.23
Velocity Head 0.08
Specific Energ O 24
Froude Numb, 1 05
FlowType )upercri t ical

ft
ft2
ft
ft
fi
fUft
fVs
ft
ft

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
OSl24l'lO 03:35:37 PM @ Haestad Methods. lnc

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.o [614b]

(2O3) 755-1666 Page 1 of 1



Sedimentation Pond Secondary Spillway (Lower)
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

SPSS (Lower)

Trapezoidal  Cha

Manning's Formr

Channel  Depth

Input Data

Mannings Coeffic 0.040
Slope 500000 fuft
Left Side Slope 0 20 V : H
Right Side Slope 0.20 V : H
Bottom Width 5 00 fr
Discharge 2 06 cfs

Results

Depth 0.08 ft
FfowArea 04 t l2
Wetted Perimr 5.83 ft
Top Width 5.81 ft
Critical Depth 0 16 ft
Critical Sfope O 044769 ftttt
Velocity 4 69 fus
Velocity Head 0 34 ft
Specific Energ 0.42 ft
Froude Numb, 3.01
FlowType ;upercritical

g:\uc794\18-win- 1\hydrol- 1 \minimu- 1 fm2
O5l24l1O O3:35:14 PM O Haestad Methods,  Inc

EarthFax Engineering tnc
Project Engineer: Richard White

FlowMaster v6 O [614b]
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Topsoil Stock TopsoilBerm

Topsoil Sediment Trap

Drainage Diagram for 10yr, 24hr Topsoil Sediment Trap
Prepared by EarthFax Engineering, Inc., Printed 512412010

HydroCAD@ 9 10 s/n 03900 O 201 0 HydroCAD Software Solutions LLC

/\
(suucat) lneacnl ,hon\ | t_int< |

,-\,



1Oyr, 24hr Topsoil Sediment Trap
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvOioCnO@ 9.10 s/n OggOO 6 2010 nr/droCAD Software Sotutions LLC Paoe 2

Summary for Subcatchment TS: Topsoil Stockpile

Runoff = 0.17 cfs @ 11.94 hrs, Volume= 0.010 af, DePth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
0.615 67 Saqebrush ranqe, Poor HSG B
0 .615 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fuft) (fUsec) (cfs)

1.0 95 0.5000 1.60

0

0 1

o 1 7

0 1 6

0 1 5

0 1 4

0 1 3

0 1 2

0 1 1

0 1

0 0 7

0

0

0 0 4

0 0 3

002

0.01

0

Lag/GN Method, Slope From 8,100 to 8,053

6

o

'
L

Subcatchment TS: Topsoil Stockpile
Hydrograph

e to  l l  l z  1314 15rc  t t  ta lg  zoz l  zzze  z l25  2627 28  2930 31  32  33  34  35  36
Time (hours)



10yr, 24hr Topsoil Sediment Trap Type ll 24-hr Rainfall=2'08"

Prepared by EarthFax Engineering, lnc. Printed 512412010
HvoiocAo@ g.to stn o39oo 6 zoto HidroCno sott-,vare sotutions LLC Paoe 3

lnflow Area =
lnflow =
Outflow =

0 1 7

0 1

0 1 4
0_1

0 1

0 1 1

0 1

o
o

;
L

0
0 0 8

007

0.06

0 0 5

0 0 4

Summary for Reach TB: ToPsoil Berm

0.615 ac, 0.00% lmpervious, Inflow Depth = 0.20"
0.17 cfs @ 11.94 hrs, Volume=
0.17 cfs @ 11.98 hrs, Volume=

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Reference Flow= 1.09 cfs Estimated Depth= 0.45' Velocitv= 3.60 tpt
m= 1.333, c= 4.80fps, dt= 1.2 min, dx= 750.0' |  2= 375.0', K= 1.3 min, X=0'492
Max. Velocity= 13.56 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 5.04 fps, Avg. TravelTime= 2.5 min

Peak Storage= 26 cf @ 11.96 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 1.45 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 1.0 2.0'l Top Width= 1 .50'
Length= 750.0' Slope= 0.0573'/
Inlet Invert= 8.096.00', Outlet Invert= 8,053.00'

Reach TB: Topsoil Berm
Hydrograph

0 1

0 1

d-i-T-i"'i'" s-e-7-'6 
-U';'0' 

t'i t|'i'i t'i t'i t'o rz r's r's 20 21 22 zs da is za it da 2s so 3't 32 33 34 3s 36

0.010 af
0.010 af, Atten= 0%o, Lag= 2.6 min

0

Time (hours)



Project Description

Input Data

Mannings Coeffic 0 032
Slope 013330 fUft
Left Side Slooe 1 00 V : H
Right Side Slope 0 50 V : H
Discharge 0 17 cfs

Depth 0.29
Flow Area 0.1
Wetted Perimr 1.07
Top Width 0.88
Critical Depth O.24
Critical Slope 0 039290
Velocity 1.31
Velocity Head 0.03
Specific Energ O.32
Froude Numb, 0 60
Flow Type Subcritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 fm2
O5l24l1O 03:36:02 PM @ Haestad Methods,  Inc

Topsoil Berm Maximum Depth
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6 O [614b]

Worksheet
Flow Element
Method
Solve For

TB MD
Triangular Char
Manning's Forn
Channel Depth

ft
112
ft
ft
ff
fl/ft
fVs
ft
ft

(2O3) 755-1666 Page 1 of 1



Topsoil Berm Maximum SloPe
Worksheet for Triangular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

TB MV
Triangular Char
Manning's Forn
Channel Depth

Input Data

Mannings Coeffic O O32
Slope 133000 fUft
Left Side Slope 1 00 V : H
Right Side Slope 0 50 V : H

Discharge 0 17 cfs

Results

D e p t h  O 1 g
Flow Area 0 1

Wetted Perimr 0.70
Top Wdth O.57
Critical Depth O.24
Critical Slope 0 039291
Velocity 3.10
Velocity Head 0.15
Specific Energ 0 34

Froude Numbr 1 77

FlowType iupercritical

g:\uc794\1 8-win-1 \hydrol-'1 \minimu-'1 .fm2
OSl24l1O 03:36:19 PM @ Haestad Methods,  lnc

ft
ft2
ft
ft
ft
ftJft
fVs
ft
ft

EarthFax Engineering Inc

Project Engineer: Richard White
FlowMaster v6 O [614b]

37 Brookside Road Waterbury, CT 06708 USA (2O3)755-1666 Page 1 of 1



10yt, 24hr Topsoil Sediment Trap
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

lnflow Area =
Inflow =
Outflow =

0.615 ac,
0.17 cfs @
0.00 cfs @

0

Summary for Pond TST: Topsoil Sediment Trap

0.00% lmpervious, Inflow Depth = 0.20"
11.98 hrs, Volume= 0.010 af
0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= g.g .'n

Routing by Dyn-stor-lnd method, Time span= 0.00-36.00 hrs, dt= 0.02 hrs
Peak Elev= 8,055.00' @ 24.22 hrs surf.Area= 450 sf storage= 44s cf

Plug-Flow detention 1|ms= (not calculated: initialstorage excedes outflow)
Center-of-Mass det. 1|ms= (not calculated: no outflowi

Volume Invert Avail.
#1 8.053.00' 1,053 cf Gustom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area lnc.Store Cum.Store

8,053.00
8,054.00
8,055.00
8,056.00

0
220
450
765

00
1  10  110
335 445
608 1,053

Pond TST: Topsoil Sediment Trap
Hydrograph

0 1 9

0 1 8

0 1 7

0 1
0 1 4

0

0 .1

0 1

o
g

'
o

L

0 1 1

0 1

0 0 9

0 0 8

0 0 7

0 0 6

0 0 5

0 0 4

0 0 3

0 0 2

1 2  1 3 ' t 4  1 5  1 6  1 7
Time

18 19 20 21 2223 24 25 26 27 28 29 30 31 32 33 34 35 36
(hoursl



I

I

UDW-4 2'Wide ASCA Ditch 4'Wide ASCA Ditch

DW.5
ASCA Catch Basin ASCA Culvert

Existing Road

Topsoil Berm

Drainage Diagram for 10 yr, 24hr ASGA
Prepared by EarthFax Engineering, Inc, Printed 5124/2010

HydroCAD@ I 10 s/n 03900 @ 20'10 HydroCAD Software Solutions LLC

/\
(suucaf lneacnl ,ZFon\t



{0 yr, 24hr ASCA
Prepared by EarthFax Engineering, Inc

Type ll 24-hr Rainfall=2.08"
Printed 512412010

10 s/n 03900 O LLC

Summary for Subcatchment DWS: DW's

Runoff = 012 cfs @ 11.91 hrs, Volume= 0.030 af, DePth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0'05 hrs
Type ll 24-hr Rainfall=2.08"

ac) CN
.422 85 Soil roads

0.422 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (ft/sec) (cfs)

1.0 65 0.0900 1.07 Lag/CN Method'

Subcatchment DWS: DW-s
HydrograPh

0.8

0 7 5

o 7

0

0 2 5

0.2

0

0 1

0

1 2  1 3  1 4  1 5  1 6  1 7  1 8
Time (hours)

0 4 5

o 4

o
o

'
o

L



10 yr, 24hr ASCA
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paqe 3

Summary for Subcatchment UDW4: UDW-4

Runoff = 0.00 cfs @ 23.95 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
0.592 51 Saqebrush ranqe. Fair. HSG B
0.592 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

1 .4 95 0.5400 1 .11 Lag/CN Method,

Subcatchment UDW4: UDW-4

1 2  1 3  1 4  1 5  1 6  1 7  1 8
Time (hours)

o
I

'
r

23 24 25 26 27 28

Hydrograph

1 1 30



10 yr, 24hr ASCA
frqnqg_d_by EarthFax Engineering, Inc.
HvdroCAD@ 9.10 s/n 03900 a ZO'|O HrTdroca

Type ll 24-hr Rainfall=2.08"
Printed 512412010

Summary for Subcatchment UDW6: UWD-6

Runoff = 0.00 cfs @ 23.95 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff !v scs rR-20 method, UH=scs, Time span= o.o0-3o.oo hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.08"

0.222
Faiair. HSG B

100.00% Pervious Area

I? Length SJgOe Vetocig Capacig Description
min) (feet) (fflft'l /ftlcani /nror

50 0.1600 0.53 Lag/GN Method,

Subcatchment UDW6: UWD-6
Hydrograph

0 1 2 3 4 5 6 7  8 9 12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30
Time (hours)



10 yr, 24hr ASGA Type ll 24-hr Rainfall=2.08"
Printed 512412010Prepared by EarthFax Engineering, lnc.

10 s/n 03900 O2010

Summary for Reach 2D= 2'Wide ASCA Ditch

O.O0% lmpervious, Inflow Depth = 0.36"lnflow Area =
lnflow
Outflow

1.014 ac,
0.72 cfs @
0.67 cfs @

11.91 hrs, Volume=
11.94 hrs. Volume=

0.030 af
0.030 af, Atten= 8o/o, lag= 1.8 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, df= 0.05 hrs
Max. Velocity= 3.56 fps, Min. Travel Time= 1.0 min
Avg. VelociV = 1.34 fps, Avg. Travel Time= 2.7 min

Peak Storage= 41 cf @ 1 1.92 hrs
Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 2.48 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Sfope Z-value= 2.0'l Top Width= 2.00'
Length= 215.0' Slope= 0.0837'f
Inlet Invert= 8,100.00', Outlet Invert= 8,082.00'

Reach ZDt 2'Wide ASCA Ditch
Hydrograph

0.4

0

0

0.1

0 1

0 0 5

6

o

'
o
r

7  8  9  1 0 1 1  1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1
Time (hou|ts)

22 23 24 25 26 27 28 29 30



2'Wide ASCA Ditch Maximum Depth
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

2'ASCA Dilch n
Triangular Char
Manning's Forn
Channel Depth

Input Data

Mannings Coeff ic 0.032
Slope 080000 fUft
Left Side Slope 0.50 V : H
Right Side Slope 0.50 V : H
Discharge 0.72 cfs

Depth 0.32
Ffow Area 0 2
Wetted Perimr 1 42
Top Width 1.27
Critical Depth 0.38
Critical Slope 0 030086
Velocity 3 57
Velocity Head 0 20
Specific Energ 0.52
Froude Numb, '1.58

FlowType )upercri t ical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 fm2
O5l24l1O 03:29:17 PM O Haestad Methods.  Inc

ft
ff
ft
ft
ft
tuft
fUs
ft
#

EarthFax Engineering Inc

Project Engineer: Richard White
FlowMaster v6.O [614b]

37 Brookside Road Waterbury, CT 05708 USA (203) 755-1666 Page 1 of 1



2'Wide ASCA Ditch Maximum Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

2'ASCA Ditch tt
Triangular Char
Manning's Forn
Channel Depth

Input Data

Mannings Coeff ic 0.032
Slope 090000 fUft
Left Side Slope 0 50 V : H
Right Side Slope 0 50 V : H
Discharge 0 72 cfs

Results

Depth 0.31
Ffow Area 0.2
Wetted Perimr 1 39
Top Width 1.24
Critical Depth 0.38
Crit icalSlope 0.030085
Velocity 3.74
Velocity Head 0.22
Specific Energ 0 53
Froude Numb,  1 .67
FlowType ;upercri t ical

ft
ft2
ft
fi
ft
tvlt
fUs
ft
ft

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 fm2
OSl24l1O 03:30:20 pM @ Haestad Methods.  tnc

EarthFax Engineering Inc
Project Engineer: Richard White

FlowMaster v6.O [614b]
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



r y p e t t, o- T,,^lrJ, tif^?;li,

Summary for Reach 4D: 4'Wide ASGA Ditch

!n!ow Area= ; 3;i,3"b 
o;i:9t 

i*:V,1o,:.:- 
now Deptrl -1 

"i1::-".= 
3vo, Las= 0 7 min

tI,n9y
Outflow = u

$:lll,xiJ"ff:'tb'13';ffi;r{l}i"s=03-?''l#-3o 
oo hrs' dt= 0 05 hrs

Avg. Velocity = 1'tg'G' A;g Travel Time= 1'2 min

Peak Storag e= 2Q cf @ 11'94 hrs ̂  - .'
fi:tfi#P,n aiPea-r storase= o'91' -
Bank-Full Deptn= -';'oi 

"i"afi;ty Lt aanr-rull= 475'03 cfs

0.00' x 4.00' deep channel'- n=.9:'03,2

Side Slope Z-vatueJ)'o';/ Top,Wdth= 16'00'

Lft ih= "8I ol -l!""P:: o;9-0,11, I
i"::ilffi ""-"j"e,oii]56',-ouu"tlnvert=8'078'00'

Reach 4Dz 4' Wide ASCA Ditch

0 7

0.65

0.6

0,

0-25

0

0 1

0 4
o
g

'
o
l!

HydrograPh

ilE-ii"i; rg ri ts to tz
Time (hou6l

$ 1 9 2 0 2 1
)o )t ze zs so

0 1



Inpul Data

Mannings Coeff ic 0 032
Slope 040000 fUft
Left Side Slope 0 50 V : H
Right Side Slope 0 50 V : H
Discharge 0 67 cfs

Results

Depth 0 35
Flow Area O 2
Wetted Perimr 157
Top Width 1 41
Crit ical Depth O 3Z
Crit ical Slope 0 030375
Velocity 2.71
Vefocity Head 011
Specific Energ O 47
Froude Numbr 1 14
FlowType ;upercritical

g:\uc794\1 8-win-1\hydrol-1 \minimu-1 fm2
OSl24l1O 03:3O:42 pM @ Haestad Methods.  lnc

4'Wide ASCA Ditch Maximum Depth
Worksheet for Triangular Channel

EarthFax Engineering tnc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.0 [614b]

Project Description

Worksheet
Flow Element
Method
Solve For

4'ASCA Ditch I r
Tr iangular  Char
Manning's Forn

Channel  Depth

ft
ft2
ft
ft
ft
fttft
fUs
ft
ft

(203) 755-1666 Page 1 of 1



Input Data

Mannings Coeffic 0 O32
Slope O8OOO0 fUft
Left Side Slope 0.50 V : H
Right Side Stope 0.50 V : H
Discharge 0.67 cfs

Results

Depth O 31
Ffow Area O 2
Wetted Perimr j.3B

Top Width 1 24
Critical Depth O 37
Critical Slope 0 030376
Velocity 3 51
Velocity Head 019
Specific Energ O.5O
Froude Numb, 1.57
FlowType ;upercri t ical

g:\uc794\1 8-win-1 \hydrot-1 \minimu-1 fm2
O5l24l1O 03:31:03 pM @ Haestad Methods.  Inc.

4'Wide ASCA Ditch Maximum Slope
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

Project Description

Worksheet
Flow Element
Method
Solve For

4'ASCA Ditch tt
Triangular Char
Manning's Forn
Channel Depth

ft
fl?

ft
ft
ft
TtJft
fUs
ft
ft

(2O3) 755-1666 Page 1 of 1



10 yr, 24hr ASCA
Prepared by EarthFax Engineering, Inc.
HydroCAD@ 9.10 s/n 03900 O 2010 HvdroCAD Software Sotutions LLC

Type ll 24-hr Rainfall=2.08"
Printed 512412010

PaoeT

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.79 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 0.89 fps, Avg. Travel Time= 1.2 min

Peak Storage= 15 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 8.30 cfs

18.0" Round Pipe
n= 0.025 Corrugated metal
Length= 65.0' Slope= 0.0231'l
Inlet Invert= 8,075.50', Outlet Invert= 8.074.00'

Reach C: ASCA Culvert
Hydrograph

0

0 4

0

lnflow Area = 1.014 ac,
Inflow = 0.65 cfs @
Outflow = 0.63 cfs @

0 3 5

0 3

0

0

0 1

0 1

Summary for Reach C: ASCA Culvert

0.00% lmpervious, Inflow Depth = 0.36"
11.95 hrs,  Volume=
11.96 hrs. Volume=

0.030 af
0.030 af, Atten= 3o/o, Lag= 0.6 min

a
o

'
r

2  3  4  5  6  7  8  9  1 0 1 1  1 2 1 3 1 4 1 5 1 6 1 7  1 8 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0
Time (hours)



Results

Depth 0 28 ff
F fowArea 02  f t2
Wetted Perime 1.35 ft
Top Width 1 18 ft
Critical Depth 0 30 ft
Percent Full 189 o/o

Critical Slope 0.018705 fUft
Velocity 2.80 fUs
Velocity Head 0.12 ft
Specific Energ' 0 41 ft
F roude Numbe 1  11
Maximum Disc I 93 cfs
Discharge Full 8.30 cfs
Slope Full 0 000142 fUft
FlowType ;upercritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 fm2
OSl24l1O 03:32:18 pM @ Haestad Methods. Inc

ASCA Culvert
Worksheet for Circular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT O6ZOB USA

Project Engineer: Richard White
FlowMaster v5.O [614b]

Project Description

Worksheet
Flow Element
Method
Solve For

ASCA Culvert
Circular Chann
Manning's Forr
Channel Depth

Input Data

Mannings Coeffic O 025
Slope 023100
Diameter 18
Discharge 0 65

tuft
tn

cfs

(2O3) 755-1666 Page 'l of 1



10 yr, 24hr ASCA
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

HvdrocAD@ 9.10 s/n 03900 @ 2010 HvdrocAD software Sotutions LLC paqe g

Summary for Reach ER: Existing Road

1.014 ac, 0.00% lmpervious, Inflow Depth = 0.36"Inflow Area =
lnflow =
Outflow =

0 7

0 6 5

0 6

n (

0 4

0 4

0.63 cfs @ 11.96 hrs, Volume=
0.62 cfs @ 11.96 hrs, Volume=

0.030 af
0.030 af, Atten= 1o/o, Lag= 0.2 min

Routing by Stor-lnd+Trans method, Time Span= O.OO-3O.OO hrs, dt= 0.05 hrs
Max. Velocity= 2.31fps, Min. Travel Time= 0.1 min
Avg. Velocity = 0.56 fps, Avg. TravelTime= 0.6 min

Peak Storage= 5 cf @ 11.96 hrs
Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 0.25', Capacity at Bank-Full= 7.g7 cfs

5.00' x 0.25' deep channel, n= 0.040 Earth, cobble bottom, clean sides
Length= 20.0' Slope= 0.2125't
Inlet Invert= 8,073.75', Outlet Invert= 8,069.50'

0

o
I

'e
q

Reach ER: Existing Road
Hydrograph

1 2  1 3  1 4  1 5  1 6  1 7  1 8
Time (hours)

0 1 5

0 1

n

0 0 5

0

Inf low Area=l.014 ac
Avg. Flow Depth=0.05'

Max Vel=2.37 fps
ri=0.'040
L=20.0'

CaPacitY=7.97 cfs

19 20 21 22 23 24 25 26 27 28 29 30



Input Data

Mannings Coeff ic 0.040
Slope 212SOO fttft
Left Side Slope 10 00 V : H
Right Side Stope 10 00 V : H
Bottom Width 5 OO fl
Discharge 0 63 cfs

Results

Depth O 05
Flow Area 0 3
Wetted Perimr 511
Top Width 5 01
Crit ical Depth O 08
Crit ical Slope O 056445
Velocity 2 38
Velocity Head 0 09
Specif ic Energ O 14
Froude Numb, 1 83
FlowType ;upercri l ical

g:\uc794\1 8-win-1 \hydrol-1 \minimu_1 fm2
06101110 12:57:03 pM O Haestad Methods,  Inc

Existing Road
Worksheet for Trapezoidal Ghannel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard \ /hite
FlowMaster v6 O 1614bl

Project Description

Worksheet
Flow Element
Method
Solve For

ER
Trapezoidal Cha
Manning's Formr
Channel Depth

ft
(12

ft
ft
ft
ftttl
fi/s
ft
ft

(203) 755-1666 Page 1 of 1



10 yr, 24hr ASCA
irgp{g9 Oy EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 512412010

ffC Paqe g

Summary for Reach RR: Riprap

1.014 ac, 0.00% lmpervious, Inflow Depth = 0.36"

Routing by stor-lnd+-Trans method, Time span= o.oo-30.00 hrs, dt= 0.05 hrsMax. Velocity= 1.34 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 0.31 fps, Avg. TravelTime= 0.3 min

Peak Storag e= 2 cf @ 1 1 .96 hrs
Average Depth at peak Storage= 0.0g'
Bank-Full Depth= 0.25', Capacity at Bank_Full= 3.09 cfs

5.00'.,x 0_.2-?' 9g"p channel, n= 0.050 Earth, cobble bottom, clean sidesLength= 5.0' Slope= O.O5O0'/,

Inflow Area =
Inflow =
Outflow =

o 7

0

0

0 5 5

n a a

0 3

0.63 cfs @ 11.96 hrs, Votume=
0.63 cfs @ 11.96 hrs, Votume=

0.030 af
0.030 af, Atten= 0%, Lag= 0.1 min

o
o

3
.9r

Reach RR: Riprap
Hydrograph

1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1
Time (hours)

0

0

0 1 5

0 1

Inlet lnvert= 8,074.00', Ouilet Invert= g,073.75,

0

22 23 24 25 26 27 28 29



ASCA Riprap Pad
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

ASCA RR
Trapezoidal Cha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0 050
Slope 050000 fuft
Left Side Slope 10.00 V : H
Right Side Slope 10 00 V : H
Bottom Width 5.00 ft
Discharge 0.63 cfs

Results

Depth 0.09
Flow Area 0.5
Wefted Perimr 5 19
Top Width 5.O2
Critical Depth 0.08
Crit ical Slope 0 088197
Velocity 1 34
Velocity Head 0 03
Specif ic Energ 012
Froude Numbr 0.77
Flow Type Subcritical

g:\uc794\1 8-win-1\hydrol-1 \minimu-1 fm2
06101110 12:55:04 PM @ Haestad Methods.  Inc

ft
tt2
ft
ft
ft
fuft
fVs
ft
ft

EarthFax Engineering Inc
Project Engineer: Richard White

FlowMaster v6.0 [614b]
37 Brookside Road Waterlcury, CT 06708 USA (203) 755-1666 Page 1 of 1



10 yr, 24hr ASGA
irgp{99 0y EarthFax Engineering, Inc.
HvdroCAD@ 9.10 s/n 03900 AZOrc Hv-droCA

Type ll 24-hr Rainfall=2.08"
Printed 512412010

Inflow Area =
Inflow =
Outflow =

Summary for Reach TB: Topsoil Berm

1.236 ac, 0.00% lmpervious, Inflow Depth = O.2g
0.62 cfs @ 11.96 hrs, Votume=
0.60 cfs @ 11.99 hrs, Votume=

0.030 af
0.030 af, Atten= 4%o, Lag= 1.4 min

Routing by Stor-lnd+Trans method, Time Span= O.OO-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.+l fps, Min. Travel Time= 0.g min
Avg. Velocity = 0.92 fps, Avg. Travel Time= 2.0 min

Peak Storage= 28 cf @ 11.97 hrs
{velaqe Depth at Peak Storage= 0.32'
Bank'Full Depth= 0.50', Capacity at Bank_Full= 2.05 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 4.0 1.0,1 Top Width= 2.50,
Length= 1 10.0' Slope= 0.0364 '/'
Inlet Invert= 8,069.00', Ouflet Invert= 9,065.00,

Reach TB: Topsoil Berm

20 21 22 23 24 25 26 27



10 yr, 24hr ASCA Type ll 24-hr Rainfall=2.08"
Prepared by EarthFax Engineering, Inc. Printed 512412010
HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paoe 11

Summary for Pond ASGA: ASCA Catch Basin

1.014 ac, 0.00% lmpervious, Inflow Depth = 0.36"Inflow Area =
Inflow =
Outflow =
Primary =

0.65 cfs @ 11.95 hrs, Volume=
0.65 cfs @ 11.95 hrs, Volume=
0.65 cfs @ 11.95 hrs, Volume=

0.030 af
0.030 af, Atten= 0o/o, Lag= 0.0 min
0.030 af

Routing by Stor-lnd method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 8,075.96' @ 11.95 hrs

Device Routinq Invert Outlet Devices
Primary 8,075.52' 18.0" Round Gulvert

L= 1.0' CMP, square edge headwall,  Ke= 0.500
lnlet / Outlet Invert= 8,075.52'l 8,075.50' S= 0.0200 '/' Cc= 0.900
n= 0.025 Corrugated metal

frimary OutFlow Max=0.64 cfs @ 11.95 hrs HW=8,075.96' TW=8,075.50' (Fixed TW Elev= 8,075.50')
Ll =Gulvert (Barrel Controls 0.64 cfs @ 2.2a fps)

Pond ASGA: ASCA Catch Basin

1 2  1 3  1 4  1 5  1 6  1 7
Time (hours)

18 19 20 21 22 23 24 25 26 27 28 29

Hydrograph
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Undisturbed Watersehd
1

Upper Road Ditch

Upper Road C
In let

ulvert Upper Road Catch
Basin

Upper Road Culvert
Outlet

Riprap

Drainage Diagram for 100yr, 6hr Upper Road
Prepared by EarthFax Engineering, Inc., Printed 512412010

HydroCAD@ 9 10 s/n 03900 O 2010 HydroCAD Software Solutions LLC

/\
(suucaf lneacnl ,/ton\

\ / t lt



100yr,6hr Upper Road
[JnXfSjy F. l,l *1J ns i neeri ns, I nc

o  2010

Type ll 24-hr 6.00 hrs Rainfail=2.31,,
Printed St24/2010

summary for subcatchment Uwl: undisturbed watersehd I
Runoff 0.36 cfs @ 6.02 hrs, Volume= 0.059 af, Depth= 0.02',
Runoff by SCS TR_2(
rvpe il 24-hr 6.00 ^rj H:ll#ty1;Ptt' rime span= 0.00-8.00 hrs, dt= 0.02 hrsType ll 24-hr 6.00 nis nainiaiti.ir;

46.828

Tc Length

100.00% pervioMr"a

Area
46

a/:g: V,:l,g.iy Capacity Descriprion
15.3 r,zso o50io 1 .91 Lag/CNMethod,Sto@

0 3 8

Hydrograph

4
Time (hours)

0 3 4

032

0

0 2 8

024
{ no -

,  u 4

f ,  ore

0 1

0 1

0 0 8

0 0 6

Subcatchment UW1: Undisturbed Watersehd 1



100yr, 6hr Upper Road
Prepared by EarthFax Engineering, Inc.

Type lt 24-hr 6.00 hrs Rainfall=2-31"
Printed 512412010

9 . 1 0  s / n 0 3 9 0 0  @ 2 0 1 0

Summary for Reach RR: RiPraP

46.828 ac, O.O0% lmpervious, Inflow Depth = 0.02"lnflow Area =
lnflow =
Outflow =

0.36 cfs @ 6.07 hrs, Volume=
0.36 cfs @ 6.07 hrs, Volume=

0.059 af
0.059 af, Atten= 0o/o, lag= 0.3 min

Span= 0.00-8.00 hrs, dt= 0.02 hrs
Velocity= 1.39 fps
25.0'. K= 0.2 min, X= 0.499

Routing by Dyn-Muskingum-Cunge method, Time
Reference Flow= 0.47 cfs Estimated Depth= 0.03'
m= 1.660, c= 2.31 fps, dt= 1.2 min, dx= 25.0' | 1 =
Max. Velocity=2.43 fps, Min. TravelTime= 0.2 min
Avg. VelociV = 2.31fps, Avg. Travel Time= 0.2 min

Peak Storage= 4 cf @ 6.07 hrs
Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 0.04', Capacity at Bank-Full= 0.63 cfs

1O.OO' x 0.04' deep channel, n= 0.070 Mountain streams w/large boulders
Side Slope Z-value-- 2.0'l' Top Width= 10.16'
Length= 25.0' Slope= 0.4000'/ '
Inlet Invert= 8,058.00', Outlet lnvert= 8,048.00'

Reach RR: RipraP
Hydrograph

o 4

0 3 8
0 3 6
0 3 4

u c z
U J

0 2 6

024

0 2

0 1 8
0 1 6
0 1 4
0 1 2

0 1

o
I

'
L

0 0 8

0 0 6
0 0 4

0 0 2

4 5
Time (hours)



Upper Road Riprap Pad
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

URRR
Trapezoidal Cha
Manning's Formr
Channel Depth

Input Data

Mannings Coeff ic 0 070
Slope 400000 fUft
Left Side Slope 0.50 V : H
Right Side Slope 0.50 V : H
Bottom Width 10 00 ft
Discharge 0.36 cfs

Results

Depth 0 03
Flow Area 0 3
Wet ted  Per imr  1013
Top Wid th  10 .11
Critical Depth 0 03
Crit ical Slope 0 220935
Velocity 1 25
Velocity Head 0 02
Specific Energ 0.05
Froude Numb, 1 31
FlowType )upercri t ical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
06101110 12:57:42PM O Haestad Methods.  lnc

ft
ftz
ft
ft
ft
fUft
fVs
ft
fl

EarthFax Engineering Inc
Project Engineer: Richard \ /hite

FlowMaster v6.O [614b]
37 Brookside Road Waterbury, CT 06708 USA (2O3) 755-1666 Page 1 of 1



100yr,6hr Upper Road
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 9.10 s/n 03900 O 2010 HydroCAD Software Sotutions LLC

Type ll 24-hr 6.00 hrs Rainfall=2.3l"
Printed 512412010

Paoe 4

Summary for Reach URGI: Upper Road Culvert Inlet

lnflow Area = 46.828 ac.
Inflow = 0.36 cfs @
Outflow = 0.36 cfs @

0.00% lmpervious, Inflow Depth = 0.02'
6.07 hrs. Volume=
6.07 hrs. Volume=

0.059 af
0.059 af, Atten= 0%o, Lag= 0.0 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-8.00 hrs, dt= 0.02 hrs
Reference Flow= 18.32 cfs Estimated Depth= 0.g7' Velocity= 15.'t, ,0"
m= 1 .355, c= 20.56 fps, dt= 1.2 min, dx= 35.0' / 1 = 35.0', K= 0.0 min, X= 0.449
Max. Veloci$= 20.6+ fps, Min. Travel Time= 0.0 min
Avg. Velocity = 20.56 fps, Avg. TravelTime= 0.0 min

Peak Storage= 1 cf @ 6.07 hrs
Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 24.43 cfs

18.0" Round Pipe
n= 0.025 Corrugated metal
Length= 35.0' Slope= 0.2000'l
Inlet Invert= 8,094.00', Outlet Invert= 8.087.00'

Reach URGI: Upper Road Gulvert Inlet

0 3 5

0 3 4

032
0 3

0 2 8

0 2 6

024
0 2 2
o 2

0 1 8
0 1 6
0 1 4
0 1 2

0 1

.o
o

!
-9
I

0.06
0 0 4
002

Hydrograph

4
Time (hours)



Project Description

g :\uc794\1 8-win- 1 \hyd rol-1 \minimu-1 .fm2
OSl24l1O 03:36:37 PM @ Haestad Methods. lnc.

Upper Road Culvert Inlet
Worksheet for Circular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6 O [614b]

Worksheet

Flow Element

Method

Solve For

URCI
Circular Chann
Manning's For
Channel Depth

Input Data

Mannings Coeffic 0 025
Slope 200000
Diameter 18
Discharge 0 36

ftift
tn
cfs

Depth
Flow Area
Wetted Perime
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Full
Slope Ful l
Flow Type

0.13  f t
0 1 f t 2

0.89 ft
084 f t
022 ft
85  o /o

0.019640 fuft
4 99 fus
0.39 ft
0 5 1  f t
3 0 0

26.28 cfs
24.43 cls

0.000043 fuft
iupercritical

(203) 755-1666 Page 1 of 1



100yr, 6hr Upper Road Type ll 24-hr 6.00 hrs Rainfall=2.31"
Prepared by EarthFax Engineering, Inc. printed st24t2o1o
HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD software sotutions LLC paqe 5

Summary for Reach URGO: Upper Road Gulvert Outlet

Inflow Area =
Inflow =
Outflow =

46.828 ac,
0.36 cfs @
0.36 cfs @

0.00% lmpervious, Inflow Depth = 0.02"
6.07 hrs, Volume=
6.07 hrs, Volume=

0.059 af
0.059 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Muskingum-cunge method, Time span= o.oo-B.oo hrs, dt= 0.02 hrs
Reference Flow= 25.47 cfs Estimated Depth= 0.97' VeloclV= 21.09 fps
m= 1.355, c= 28.58 fps, dt= 1 .2 min, dx= 75.0' |  1 = 7S.O', K= 0.0 min, X= O.4gB
Max. Velocity= 28.79 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 28.58 fps, Avg. TravelTime= 0.0 min

Peak Storage= 1 cf @ 6.07 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 33.97 cfs

18.0" Round Pipe
n= 0.025 Corrugated metal
Length= 75.0' Slope= 0.3867'/ '
Inlet Invert= 8,087.00', Outlet Invert= 8,058.00'

Reach URCO: Upper Road Culvert Outlet

o 4

0 3 8

0 3 6

0 3 4

032

z5

0

024

0 2

0 1 8
0 1 6
0 1 4
0 1 2

0 1

0 0 8
0 0 6

6

'
L

002
0

4 5
Time (hours)

Hydrograph



Project Description

g :\uc794\1 8-win- 1 \hyd rol-1 \minimu-1 .fm2
O5l24l1O 03:36:54 PM O Haestad Methods. Inc

Upper Road Gulvert Outlet
Worksheet for Circular Channel

EarthFax Engineering Inc

Worksheet
Flow Element
Method
Solve For

URCO
Circular Chann
Manning's Forr
Channel Depth

Input Data

Mannings Coeffic O.O25
Slope 437500
Diameter 18
Discharge 0 36

wft
t n

cfs

Results

Depth  0 .11
Flow Area 0.1
Wetted Perime 0 8'l
Top Width O 77
Critical Depth O 22
Percent Full 7 0
Crit icalSlope 0.019640
Velocity 6 56
Velocity Head 0 67
Specific Energ, 0 77
Froude Numbe 432
Maximum Disc 38.86
Discharge Ful l  36 13
Slope Ful l  0.000043
FlowType iupercri t ical

fi
ft,
ft
ft
ft
o/o

fi|ft
ft/s
ft
ft

cfs
cfs
fltt

Project Engineer: Richard White
FlowMaster v6.0 [614b]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



100yr, 6hr Upper Road
Prepared by EarthFax Engineering, lnc.

Type ll 24-hr 6.00 hrs Rainfall=2.31"
Printed 512412010

HvdroCAD@ 9.10 s/n 03900 @ 2010 HvdroCAD Software Solutions LLC Paoe 6

Summary for Reach URD: Upper Road Ditch

Inflow Area =
Inflow =
Outflow =

0 4

0 3 8

0
0 3 4

0

46.828 ac,
0.36 cfs @
0.36 cfs @

0.00% lmpervious, Inflow Depth = 0.02"
6.02 hrs, Volume=
6.07 hrs. Volume=

0.059 af
0.059 af, Atten= lYo, Lag= 3.0 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-8.00 hrs, dt= 0.02 hrs
Reference Flow= 2.27 cfs Estimated Depth= 0.45' Velocity= 5.60 tpt
m= 1.333,  c=7.52 fps,  d t= 1.2min,  dx= 1,370.0 '13=456.7 ' ,  K= 1.0 min,  X=0.497
Max. Velocity= 10.53 fps, Min. TravelTime= 2.2min
Avg. Velocity = 7.59 fps, Avg. TravelTime= 3.0 min

Peak Storage= 65 cf @ 6.04 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 3.03 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 2.0'l' Top Width= 2.00'
Length= 1,370.0' Slope= 0.1255'l
Inlet Invert= 8,266.00', Outlet Invert= 8,094.00'

Reach URD: Upper Road Ditch
Hydrograph

0

0

0
o -

0

' 0
O  n a
L

0 1 4
0 1

0 (

0 (
0 (

0 (

3 4 5
Time (hours)



Input Data

Mannings Coeffic 0.032
Slope OTOOOO fuft
Left Side Stope 0 50 V . H
Right Side Stope 0 50 V : H
Discharge 0 36 cfs

Results

Depth 0 25 ft
F l o w A r e a  0 1 f t ,
Wetted Perimr 1.12 ft
Top Width 1 OO ft
Critical Depth O 29 ft
Critical Slope 0 032997 filft
Velocity 2 86 fUs
Velocity Head O 13 ft
Specific Energ O 38 fi
Froude Numb, 1 42
FlowType iupercri t ical

g:\uc794\1 g-win-1 \hydrol-1 \minimu-1 fm2
O5l24l1O 03:37:11 pM @ Haestad Methods,  tnc

Upper Road Ditch Maximum Depth
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterlcury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6. O [614b]

Project Description

Worksheet
Flow Element
Method
Solve For

URD MD
Triangular Char
Manning's Fonr
Channel Depth

(203) 755-1666 Page 1 of 1



Upper Road Ditch Maximum Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

URD MV
Triangular Char
Manning's Forn
Channel Depth

Input Data

Mannings Coeffic
Slope
Left Side Slope
Right Side Slope
Discharge

0 032
200000 fvft

0 5 0  V : H
0 5 0  V : H
0 36 cfs

Results

Depth 0.21
Flow Area 0.1
Wetted Perimr 0 92
Top Width 0 82
Critical Depth 0 29
Crit icalSlope 0.032998
Velocity 4 24
Velocity Head 0 28
Specific Energ 0.49
Froude Numb, 2.33
FlowType iupercritical

g:\uc794\1 8-win-1\hydrol-1 \minimu-1 fm2
O5l24l1O 03:37:29 PM @ Haestad Methods. Inc.

ft
fl2

ft
ft
ft
tuft
fUs
ft
ft

EarthFax Engineering Inc
Project Engineer: Richard White

FlowMaster v6 O [614b]
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Prepared by EarthFax Engineering, Inc.T l t i P a l s \ l  w y  L q r  r r  r l

HvdroCAD@ g.to sln O39OO @ ZOIO HvOToCAD Software Sotutions ttc Paqe 7

Summary for Pond UR: Upper Road Catch Basin

0.00% lmpervious, Inflow Depth = 0-.02"

100yr, 6hr Upper Road

lnflow Area = 46.828 ac,
Inflow = 0.36 cfs @
Outflow = 0.36 cfs @
Primary = 0.36 cfs @

Type ll 24-hr 6.00 hrs Rainfall=2'31"
Printed 512412010

Routing by Dyn-stor-lnd method, Time span= o.oo-8.00 hrs, dt= 0.02 hrs

Peak Elev= 8,087.40' @ 6.07 hrs

Device Routing lnvert Outlet Devices
#1 Primary 8,087.00' 18.0" Round Gulvert

t= 10.d;- CUp, end-section conforming to fill ' Ke= 0'500

lnlet / Outlet invert= g,087.00' / 8,087.0b' S= 0.0000 '/' Cc= 0'900

n= 0.025 Corrugated metal

Primarv outFlow Max=0.36 cfs @ 6.07 hrs HW=8,087,40' TW=8,087.04' (Dynamic Tailwater)
t-1=Culvert (Barrel Controls 0.36 cfs @ 1.41 fps)

Pond UR: UpPer Road Catch Basin
HydrograPh

6.07 hrs, Volume=
6.07 hrs, Volume=
6.07 hrs, Volume=

4
Time (hours)

0.059 af
0.059 af; Atten= Oo/o, Lag= 0'0 min
0.059 af

0 3 8

0 3 6
034

032

0

0 2 4
o  ^ ^ ^
z  u z z

! 0 .
f ,  o t

0 1 6
0 1 4
0 1

0 1
0
0 0 6
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Exanp le :  The Eeesured length  o f  the
3 5 0  f r .

The s , lope a t  lhe  s ice  is  2  to  I  o r
50  percenC.

7 . Detern inb  lhe  s lope lengch in

1 0 .  T h e  a E o u a t  o f  o u l c h  r . e q u i r e d  t o
reduce the  po ten t ia l  e roe ion  co  the  aounc
of I  ton/acre can be detero,ined frm Figuree
3  c h r o u g h  6 .  O c h e r  c o n E r o l  E e a s u r e s  a r e

fee t .

s l o p e  i s

deCerrined ia
or  po ten t ia i

- . - 8. Using data frco nunbers 6 and 7 enter
-Tabte 2 and dleeraine 

-the r"p;;";pii; facror,S:  (For  uul r ip le s lopes,  
' f ; i i l ;  

r ; .  pro_cedure detailed in eppendix C. )

Elranple: The LS value frm Table 2 for ap e r c e n t  s I o p e ,  3 5 0  f e e t  l o n g ,3 3 . 3 4 .

.  T ! "  p roducE o f  va lues+ ,  ) . ,  a n d  8  i s  t h e  R . K . L S  v a l u e ,
eros  ion .

A  =  R . K ' L S  =  2 2 . 1 9  x  0 . 3 1  x  3 3 . 3 4
=  229 ,34  t l ac / y r

o f  t h e t  p e r ! i c u l a r  m e a s u r e i n  c o n r r o l l i n g
eroa ion ,

Fxanpl e: CoTFro l  neaeureg:  One oay  ee lec t
f rm gevera l  a lcerna t ives ,  such ag
the  fn l low ing .

A  *  R . K . L S . W I

I f  R .K. tS  -  229,34  ar rd  ee  w ish  ro
reduc  e  i c  Eo say  (10  Eons/acre ly r
c h e  V M  r e q u i r e d  =  I Q / 2 2 9 . 3 4  =  0 . 0 4 .
Any  one o f  severa l  e rea tuents  hav ing

q n

i s

Fa<anpl e :

z z
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K Factor, Vvhole Soircarbon Aea, Utah, Parts of Ca on and Emery Counties; Winter Quarters Carryon
and Manti-Lasal Nalional Forest, Manti DMsion - Parts of Sanpete and Emery
Counties

K Factor, Whole Soil

Trag-Croydon complex l . tO

Subtotals for Soil Survey Area

Totals for Area of Interest

Description

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of sixfactors used in the Universal Soil Loss Equation (USLE)
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and saturated hydraulic conductivity (Ksat). Values of K range from
0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible
the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Layer Options: Surface Layer

tap unit rymbd

23 Curecanti family-Pathead complex .05 4 1 1 . 6 50.4o/o

1 1 5 Trag stony loam, 30 to 60 percent
slopes

. 1 0 98.9 12.1o/o

1 1 8 234.0 28.7o/o

744.5 91.2%

816.0 100.0%

ss l:H:[ffit"fi,"" Web Soilsurvey 7l13l20Ag
National Cooperative Soil Survey Page 3 of 3
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f a b l e  3 . Typ i ca l  vM  facEo r  va r .ues  repo r ted  i n  r he  r . i .Ee r :acu re ,a

Cond i  r  ion

. l  .  I lg re  so i l  condi r ions-+*.-F*-l:k

fr es ht y- TiffiE-IF6 -8 inches
a f t e r  o n e  r a i n
l oose  ro  12  i nches  smoo th
loose  uo  lZ  i nches  rough
compac ted  bu l l doze r  sc raped

up and down
saf te  except  root
raked

eompacted bu l  Ldozer  scraped
a c r o s s  s l o p e

same except  root
raked  ac ros$

rough  i r r egu la r  t r acked  a l  I
d i  r ec r  i ons

seed  and  f e r r  i l . i ze r ,  f  r esh
same  a f t e r  s i x  mon ths

s e e d ,  f e r t i l i z e r ,  a n d  L z
monf ,hs chemica l

n o c  r i l l e d  a l g a e  c r u s t e d
t i l l e d  a l g a e  c r u s r e d
c o r n p a c t e d  f i l t
und i s tu rbed  excepu  sc raped
sca r i f i ed  on l y
s a w d u s t , 2  i n c h e s  d e e p ,

d i s k e d  i n
2 .  A,spha1 E emul  s  ion on bare so i  I

rz . lu  gat  Ions I  ac te
l 2 l 0  g a l l o n s / a c r e
6 0 5  g a l l o n s / a c r e
302  ga l  l ons /ac re
l 5 i  g a L  l o n s / a c r e

ce rhe va?IEuEn ues omeasu res .

Cond i  r  ion Vil tr'actor

3 .  D u s t  b i n d e r-l6T'F$-lf6ns/ac 
Fiber GIass Roving 1.05

i 2 l 0  g a l l . o n s / a c r e
4 .  0 r h e r  C h e m i c a l s
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WINTBR QUARTERS
VENTILATION AND MINE SLOPE PAD

SLOPE STABILITY ANALYSIS

CHAPTER 1

INTRODUCTION

The purpose of this report is to summarize the methods and results of a slope stability

analysis performed for the proposed ventilation and mine slope pad for the Skyline Mine in

Winter Quarters Canyon near Scofield, Utah. Construction of this pad will requfue a cut into the

rock slope along the north side of the pad as well as construction of a sediment runoff collection

pond. This report will include an analysis of the stability of the rock slope as well as the

sedimentation pond embankment. It is divided into 5 chapters, including this introduction.

Chapter 2 includes a discussion of the geology surrounding the site. Chapter 3 outlines the

various stability evaluation methods, with the corresponding model inputs and results included in

Chapter 4. A list of references is included in Chapter 5. Tables and figures follow the text.
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CHAPTER 2

SITE GEOLOGY

The proposed mine pad is located on the northern slope of Winter Quarters Canyon,

approximately 2.2 miles west of Scofield, Utah. According to the geologic map of the area, this

pad will be located within the Blackhawk Formation. This formation consists of alternating

layers of sandstone, shaly siltstone, shale, carbonaceous shale and coal of continental and deltaic

origin. The dip of these units in the vicinity of the pad is toward the north to north-northwest at

approximately 6 degrees (Witkind et al., l99l).
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CHAPTER 3

EVALUATION METHODS

3.1 ROTATIONAL SHEAR FAILURE

Rotational shear failure refers to a global, deep seated failure of a rock or soil mass. The

factor of safety against rotational shear failure for the proposed rock slope and sediment pond

embankment was calculated using Bishop's Simplified Method of Slices and the computer

program Slide 5.0by Rocscience. This method is the most common used in practice since it has

been found to compare well with actual failure surfaces that occur in the field (Anderson et al.,

1980). Slide uses an iterative procedure to evaluate the factor of safety against failure for

thousands of failure surfaces that may develop in the slope. The failure surface is discretized

into small slices and the driving and resisting forces/moments are calculated for each and

summed over the entire failure surface to obtain a factor of safetv defined as:

Factor of Safetv : Sum of Resisting Forces
@

In addition to the slope's factor of safety, the probability of rotational shear failure was

also calculated using the "probabilistic analysis" subprogram within the slope stability program

Slide. This analysis accounts for the uncertainty in the defined rock or soil properties by

performing a Monte-Carlo simulation in which the properties are all randomly varied according

to a defined statistical distribution. The probability of failure can then be calculated as follows:

Probability of Failure : Number of Simulations with FS < 1.0
fotal Number of Simulations

The minimum acceptable factor of safety and probability of failure is typically dependant

on consequences of failure, levels of uncertainty, and industry standards. For this instance a

Earth Fax Engineering, Inc.
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minimum factor of safety of 1.3 and maximum probability of failure of 5o/o is considered

acceptable against rotational shear failure. This is consistent with guidance given by the Utah

Division of Oil Gas and Mining in R645-301-533.100 for sediment pond embankments.

3.2 ADDITIONAL ROCK SLOPE FAILURE METHODS

In addition to rotational shear failure, the potential for bedding plane, toppling, and

wedge failure were evaluated for the cut into the rock slope. A summary of these failure modes

and their applicability to the rock slope are included in the following sections.

3.2.1 Bedding Plane Failure

Bedding plane failure refers to the sliding of a rock mass as a result of separation along

the contact between two bedding planes. In order for bedding plane failure to occur, the sliding

plane must daylight in the slope and dip parallel to the slope face (Wyllie et a1.,2004). Though

the bedding planes that make up the rock cut will daylight on the slope face, they dip into the

face of the slope. As a result, this type of failure and a corresponding factor of safety are not

applicable for the rock slope.

3.2.2 Toppling Failure

Toppling refers to a failure that occurs when columns of rock are formed in a bed and

rotate outward about a fixed base. This failure can be considered either block or flexural

toppling. Block toppling refers to the rotation of well defined, individual columns and is most

common in columnar basalt where orthogonal jointing is well developed (Wyllie et al., 2004).

Flexural toppling refers to the toppling of continuous columns of rock separated by well

developed, steeply dipping discontinuities that break in flexure as they bend forward and is most

Earth Fax Engineering, Inc.



Canyon Fuel Company
Skyline Mine

Slope Stability Analysis
Januarv 2010

common when the slope face is parallel to the strike of a thinly bedded shale (Wyllie et al.,

2004). This complex failure mode begins with the toppling of a single column near the toe of the

slope due to a break in flexure and separation along the discontinuity. The toppling base plane

then regresses up the slope with the toppling of subsequent columns.

Due to the shallow dip of units making up the proposed rock cut (6o), the formation of

the columns necessary to create the potential for toppling failure is not expected. Hence, the

potential for toppling failure is not deemed probable and will not be further evaluated.

3.2.3 Wedge Failure

Wedge failure refers to the movement of a rock mass along the intersection of

discontinuities striking obliquely to the slope face. They are most prevalent when the

intersection of two major, planar discontinuities dip parallel to the face and daylight near its toe

(Wyllie et al., 2004).

The proposed rock cut will be constructed with sloping 1O-foot benches and 20-foot

bench heights As a result of the sloping face and relatively small bench size, it is not anticipated

that the proposed rock cut will provide the mechanics necessary for large-scale wedge failure.

Any failures are likely to be small, bench-scale problems which are expected to be retained

within the benches.

Earth Fax Engineering, Inc.
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CHAPTER 4

MODEL INPUT AND RESULTS

4.1 ROCK SLOPE

The rock strength properties were input into Slide using the Generclized Hoek-Brown

strength criterion. This strength model was developed specifically for rock applications and

defines the rock mass strength based on the following inputs (RocScience,2002):

o Uniaxial Compressive Strength (UCS): The compressive strength of the intact
rock based on laboratory testing or estimated based on rock type.

o Geologic Strength Index (GSI): A factor used to account for the overall structure
of the rock mass, ranging from massive to disintegrated or sheared. This index
also accounts for the rock's surface conditions.

. Rock Group Factor (mi): A factor used to account for the rock type and its
crystalline structure.

o Disturbance Factor (D): A factor used to account for the degree of disturbance to
a rock mass due to blasting or excavation. This factor also accounts for the
strength loss due to the stress relief that occurs after removing the overburden
from a rock.

All rock parameters used for input into Slide are summarized in Table l. This table

includes the fore-mentioned rock strength properties as well as the expected unit weight of the

rock mass. Also included is the range of values used in the probabilistic analysis. These

properties were conservatively estimated using guidance provided by Rocscience (2002)

assuming the rock slope is comprised primarily of weak siltstone or clayey shale with inter-beds

of sandstone.

Earth Fax Engineering, Inc.
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The stability of the rock cut was analyzed at its tallest cross section near the northwest

corner of the pad as shown in Figure I as Section A-A'. As shown in the figure, this slope is

proposed to consist of three lO-foot benches with 20-foot bench faces. This produces a slope

height of 60 feet and an overall slope angle of approximately 0.8H:lV.

4.2 POND EMBANKMENT

The soil strength properties were input into Slide using the Mohr-Coulomb strength

criterion. This strength model defines the soil strength based on the soil's cohesion and friction

angle. All soil parameters used for input into Slide and their expected range are summ arized in

Table 2. This table includes the fore-mentioned soil strength properties as well as the expected

unit weight and hydraulic conductivity of the soil mass. An estimate of the hydraulic

conductivity is necessary to determine the location of the water surface within the embankment.

When full, the water withheld in the pond will seep through the embankment and reduce its

strength, which is accounted for within the Slide model. These properties were conservatively

estimated based on soil type. The soil types expected are aclay loam and sandy loam as shown

on the Natural Resources Conservation Service's web soil survey (2008). Of these, the clay

loam has less desirable engineering properties for the embankment and was used to represent the

worst-case scenario.

The stability of the embankment was anal yzedat its tallest cross section on the southern

end as shown in Figure 1 as Section B-B'. This analysis was performed for the outside slope

(1.6H:lV) of the embankment and assumed the embankment was withholding water up to the

level of its secondary spillway with steady-state seepage saturation conditions as required by

R645-301-533.100.

Earth Fux Engineering, fnc.
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The expected minimum factor of safety for the proposed rock cut is 2.00 with a

probability of failure of TYot as defined within Chapter 2. The Slide output showing this critical

failure surface and corresponding factor of safety can be seen in Figure 2. This factor of safety is

significantly larger than the required value of 1.3, indicating that the slope will be stable under

the anticipated conditions.

4.3.2 Pond Embankment

The expected minimum factor of safety for the proposed sediment pond embankment is

2.7 5 with a probability of failure of 0%o as defined within Chapter 2. The Slide output showing

this critical failure surface and corresponding factor of safety can be seen inFigure 2. This

factor of safety is significantly larger than the required value of 1.3, indicating that the

embankment will be stable under the anticipated operating conditions.

t This probability is calculated based on the Monte-Carlo simulation performed within the Slide program. It is
calculated based on the number of simulations which resulted in a factor of safety of less than 1.0. A probability of
failure of 0%o indicates that none of the simulations resulted in a factor of safety of less than 1.0.

Earth Fax Engineering, fnc.
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TABLE 1

Rock Properties Used for Input into Slide

Source: Roclab Version 1.0 (RocScience, 2002)

TABLE 2
Soil Properties Used for Input into Slide

PARAMETER EXPECTED VALUE EXPECTED RANGE

Unit Weight (pcf)" l l 5 I 10-120
Hydraulic Conductivity (cm/s)b l0-6 e

Soil Friction Ansle (o)" 25 22-28

Cohesion (psfld 150 t25-175

a - Typical unit weight for compacted sands and silts (Anderson et al, 1980).
b - Estimate of hydraulic conductivity based on soil type (Terzaghi et al., 1968).
c - Estimate of friction angle based on soil type (Terzaghi et a1., 1968).
d - Estimate of fully softened strength of soil based on soil type. Taken as 60Yo of the peak drained

strength (Duncan & Wright,2005).
e - Not varied due to low sensitivity of parameter on factor of safety

(Duncan & Wright, 2005).

PARAMETER EXPECTED VALUE EXPECTED RANGE

Unit Weight (pc0 120 I  l0-130

UCS (psi) 7.500 4000-l1.000

GSI 25 20-30

ml 9 6-12

D 0.8 0.7-0.9
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FS (deterministic) = 2
FS {mean} = 'l $$
PF = 0.00%
Rl {normal} = 5.39
Rl ( lognormal )=741
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Mr. Gregg Galecki
Canyon Fuels Company, LLC
P.O. Box 719
Helper, Utah 84526

Dear G*gg,

Pursuant to our discussion on Marrh 5tn, 2010 I have calculated the effect of discharging mine water from
the proposed Winter Quarters Canyon mine portal for the Skyline Mine into the stream located within
Winter Quarters Canyon. Based on our discussion, I assumed the mine discharge water will enter the
stream within Winter Quarters Canyon through an 18" corrugated metal pipe (CMP) outfall and the mine
discharge water rate will most likely be between 700 and 900 gprn, similar to the discharge at other mine
portals at Skyline Mine. I have used 1,000 gpm for my calculations to allow for a small factor of safety.

Stream flow information provided by Skyline Mine for Winter Quarters Canyon is based on data
collected at monitoring station CS20, located about % mile upstream from the proposed mine portal.
There are no other water monitoring stations available within Winter Quarters Canyon. Therefore, CS20
provided the best representation of stream flows within Winter Quarters Canyon. From CS20 the
maximum flow rate was 2,800 Bpm, the minimum flow rate was 108 gpm and the average flow rate was
614 gpm.

Stream channel cross section information was based on our discussion on March 5ft, 2010 in which you
provided measurements of the channel width and photographs taken on September 8th, 2008 of the stream
channel near the mine portal site. Based on this information the channel is 12 feet wide at the top with
side slopes of 3:1 (Horizontal:Vertical). These side slopes are typically lined with grass and seasonal
vegetation. The center of the channel is 6 feet wide and has 6 inch vertical cuts on either side. The center
of the channel is lined with various sized rocks. The overall slope of the stream channel was 4o/o based on
existing AutoCAD topography provided by Skyline Mine. All channel dimensions and slopes are
approximate.

Using the above stream channel cross section and channel slope information, I used FlowMaster version
6.0 software from Haestad Methods, Inc. to model the velocity of stream flow within Winter Quarters
Canyon both with and without the mine discharge water. FlowMaster models flows using Manning's
equation' I selected a Manning's coefficient for the vegetated side slopes of 0.030 and a Manning's
coefficient for the rock lined bottom of 0.040. All calculations are attached to this letter.

The 18" CMP outfall was evaluated first to confirm that no erosion would take place if the mine
discharge water enters the stream channel. The calculated velocity was 4.15 fps. This velocity is
considered to be non-erosive based on the channel materials. The maximum recorded stream flow of
2,800 gpm was combined with the mine discharge waterflow of 1,000 gpm to give a stream channel flow
velocity of 3.64 fps, also considered to be non-erosive. During the lowest recorded stream flow of 108
gpm, the mine discharge water will increase stream channel flows by a factor of 9 and have a velocity of
only 2.28 fps. During normal operations the average stream flow of 614 gpm combined with mine
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discharge water flow of 1,000 gpm will have a velocity of 2.64 fps. These flows are all considered to be
non-erosive.

In addition to calculating normal mine discharge water flows, I have also evaluated a combination of the
maximum mine discharge water flow rate with the maximum stream flow rate that would be considered
as non-erosive. For this evaluation, I assumed the maximum allowable velocity to be 5.00 fps. This
provides a maximum flow rate at which Skyline Mine could discharge water. The maximum mine
discharge water flow rate thus calculated is 6,217 gpm with a velocity of 5.00 fps within the stream
channel.

From theses calculations it appears that the addition of the mine discharge water to Winter Quarters
Canyon will not negatively effect the nature of the stream. Further, the assumed mine discharge water
can be increased by a factor of 6.2 before it becomes erosive and negatively effects the stream.

If you require additional information or if I can be of further assistance, please call.

Sincerely,

C-----=L--__-_

/ . -\ \. -_*. *n_

Timothy A. Jimenez
Environmental Engineer

V,ir"di7r,f:q
Richard B. White
President

Atch.



Project Description

g :\uc794\1 8-win- 1 \hydrol- 1 \minew a- 1 .fm2

Mine Water Pipe Outlet at Winter Quarters Canyon
Worksheet for Gircular Ghannel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Worksheet

Flow Element

Method

Solve For

Mine Water Ou
Circular Chann
Manning's Forr
Channel Depth

Input Data

Mannings Coeffic 0.024
Slope 023800 fUft
Diameter 18 in
Discharge 2.23 cfs

Results

Depth

Flow Area

Wetted Perime

Top Width

Critical Depth

Percent Full

Cr i t icalSlope

Velocity

Velocity Head

Specific Energ'

Froude Numbe

Maximum Disc

Discharge Ful l

Slope Ful l

Flow Type

0.52
0.5

1 . 8 8
1 .42
0.56
34.4

0.016979
4 . 1 5
0 .27
0.78
1  . 1 9
9.44
8.78

0.001536
iupercritical

ft
ft2
ft
ft
ft
o/o

fttft
fUs
ft
ft

cfs

cfs

fvft

Project Engineer: Richard White
FlowMaster v6.O [614b]

03116110 07:59:24 AM @ Haestad Methods. lnc. (203) 7s5-1666 Page 1 of 1



Winter QuartersCanyon Absolute Maximum Flow With Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Abs. Max. W lt
l rregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 20.09

fUft
cfs

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.038
0.66

1.00 to  1 .50
4 .0

7.99
6.94
0.66
0.73

0.028949
5.00
0.39
1 . 0 5
1 . 1 6

iupercritical

ft2
ft
ft
ft
ft
ftift
fUs
ft
ft

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
o + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0 + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hydrol- 1 \minew a- 1 .tm2 EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

03115110 01:52:O7 PM @ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



Winter Quarters Canyon Maximum Flow Without Mine Water
Worksheet for lrregular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

Max. Wo MW
lrregular Chant
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 6.24

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

ftift
cfs

Mannings Coeff ic ier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0.32 ft

1 .00 to  1 .50
1.9 ft2

6.64 ft
6.00 ft
0.32 ft
0.32 ft

0.038951 fUft
3.25 fUs
0.16 f t
0.48 ft
1 . 0 1

iupercritical

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
O + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
O + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hydrol-1 \minew a- 1 .fm2 EarthFax Engineering Inc
37 Brookside Road Waterbury, CT O67Oe USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

O3l15l1O O1:53:49 PM @ Haestad Methods. lnc. (2O3) 755-1666 Page 1 of 1



Winter Quarters Canyon Maximum Flow With Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Max. W MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000 fUft
Dischargr 8.47 cfs

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

Mannings Coefficier

Water Surface Elev

Elevat ion Range

Flow Area

Wetted Perimeter

Top \Mdth

Actual Depth

Critical Elevation

Cri t icalSlope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0.39

1.00 to  1 .50
2.3

6.78
6.00
0.39
0.40

0.037463
3.64
0 .21
0.s9
1 . 0 3

iupercritical

ft2
ft
ft
ft
ft
ftift
fUs
ft
ft

Roughness Segments

Start  End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
g + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
O+03
0+09
0+09
0 + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hyd rol- 1 \minew a- 1 .fm2 EarthFax Engineering Inc
Project Engineer: Richard White

FlowMaster v6.0 [614b]
03115110 01:53:05 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06704 USA (2O3) 7s5-1666 Page 1 of 1



Winter Quarters Canyon Average Flow Without Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Ave. Wo MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 1.37

ftift
cfs

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeight in l  Hor ton 'sMethod

Results

Mannings Coeff lc ier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0 .13  f t

.00 to  1 .50
0.8 ft2

6.25 ft
6.00 ft
0 .13 f t
0j2 f t

0.050109 fuft
1.81 fUs
0.05 ft
0 .18 f t
0.90

Subcritical

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
0 + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0+12

1 . 5 0
0.50
0.00
0.00
0.50
1 .50

g :\uc794\1 8-win- 1 \hyd rol- 1 \minew a- 1 .tm2 EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.0 [614b]

03116110 07:29:55 AM @ Haestad Methods, lnc. (203) 75s-1666 Page 1 of 1



Winter Quarters Canyon Average Flow With Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Ave. W MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 3.60

Options

Current Roughness Methoved Lotter's Method

Open ChannelWeighting rved Lotter's Method

C losedChanne lWe igh t in l  Hor ton ' sMethod

Results

fttft
cfs

Mannings Coeff ic ier

Water Surface Elev

Efevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0.23 ft

.00 to  1 .50
1 .4  f t 2

6.46 ft
6.00 ft
0.23 ft
0.22 ft

0.042274 Wft
2.64 fils
0 .11  f t
0.34 ft
0.97

Subcritical

Roughness Segments

Start  End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
O + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0 + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hydrol- 1 \mi new a- 1 .fm2
03116110 O7:28:16 AM @ Haestad Methods.  Inc.

EarthFax Engineering Inc
37 Brookside Road Waterlcury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.0 [614b]

(203) 755-1666 Page 1 of 1



Winter Quarters Canyon Minimum Flow Without Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Min. Wo MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 0.24

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

ftifi

cfs

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0.04 ft

.00 to 1.50
0.3 ft,

6.09 ft
6.00 ft
0.04 ft
0.04 ft

0.071260 ftift
0.91 fUs
0.01 ft
0.06 ft
0 .77

Subcritical

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
0 + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0 + 1 2

1 . 5 0
0.50
0.00
0.00
0.s0
1 . 5 0

g :\uc794\1 8-win- 1 \hydrol- 1 \mi new a- 1 .fmZ EarthFax Engineering Inc
37 Brookside Road Waterlcury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

O3l15l1O O1:54:39 PM @ Haestad Methods, Inc. (203) 7s5-1666 Page 1 of 1



Winter Quarters Ganyon Minimum Flow With Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Min.  W MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 2.47

ftift
cfs

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0 .18  f t

.00 to  1 .50
1.1 f t2

6.36 ft
6.00 ft
0 .18 f t
0 . 1 7  f t

0.045023 fuft
2.28 ftls
0.08 ft
0.26 ft
0 .95

Subcritical

Roughness Segments

Start
Station

End Mannings
Station Coefficient

0+00
0+03
0+09

0+03
0+09
0 + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (fi)

0+00
0+03
0+03
0+09
0+09
O + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hyd rol- 1 \minew a- 1 .fm2 EarthFax Engineering Inc
Project Engineer: Richard White

FlowMaster v6.O [614b]
O3 l15 l1O 01 :54 :15  PM @ Haestad Methods, Inc. 37 Brookside Road Waterlcury, CT 06708 USA (2O3) 75s-1666 Page 1 of 1




