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GOPY
Sunnyside Cogeneration Associates

p.o. Box 10, East carbon, utah 84520 . (435) 888-4476 ' Fax (435) 888-2538

February 24,2OIl

Daron Haddock
Division of Oit Gas and Mining
1594 West North Temple, Suite l2IO
Salt Lake CitY, UT 841 16

RE: Permit Boundary Amendment
Sunnys ide Co generation Assoc iates, Sunnyside Refu se/S lurry, C007/03 5

Dear Mr. Haddock,

SCA is submitting the enclosed permit amendment which is principally associated with an

adjustment to the permit area along the south and west boundaries. This is intended to remove

apiroximately 67.9 acres of undisiurbed or previously reclaimed (Old Coarse Refuse Road) area.

As mosr of the drawings within the SCA Mining and Reclamation Plan identify the permit

boundary, these have been upditea and included as part of the amendment. SCA has also updated these

drawings to reflect current topographic conditions obtained through an aerial survey in 2010.

We have enclosed three copies of the Permit Amendment (drawings, tables, text pages and

appendices) for Your review.

We have also enclosed a proposed Public Notice document for your review and approval prior to

publishing.

If you have any questions, please feel free to call Rusty Netz or myself at (435) 888-4476'

Sunnyside Cogeneration Associates

Steve Gross
William Rossiter
Maggie Estrada
Paul Shepard
Rusty Netz
Plant File

File in:
tr Confidential

$e:W(*t'artft For additional information
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FEB ? s 2011

ichard Carter

c.Q.
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APPLICATION FOR COAL PERMIT PROCESSING

permit Change [l New permit I Renewal I Exploration fl Bond Release fl Transfer !

Permiffee:
Mine:
Title:

Permit Number:

GOPY

c/007/03s
Sunnyside Refuse and Slurry

Permit Bounda ustment

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

Instructions:
Remove some undisturbed areas from contours and drawin and text to reflect the chan

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

i. H;;;';;;#";;; t;it L'ur Acres: 67;; Disturbed ArL ,: 0 00 fli"creas' ffi d.cr*u'"'

2. Is the application submitted as a result of a Division Order? L)0#

3. Does the application include operations outside a previously ident

4. Does the application include operations in hydrologic basins other than as currently approved?

5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond?

6. Does the application require or include public notice publication? 
_

7. Does the apptication require or include ownership, control, right-of-entry, or compliance information?

g. Is proposed activity *itftitt 100 feet of a pubtic road or cemetery or 300 feet of an occupied dwelling?

9. Is the application submitted as a result of a Violation? NOV #

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

Erplain:
Yes ElNo I l. Does the apptication aflect the surface er or change the post mining land use?

i; lilii; ii. p"o 1t" 
"iiri"ation 

require or inolude undergprmd design or ninc sequence and-timing? (Modifrction ofR2P2)

i; HN. 13. Docs the aoolication rea-uirc or inclurle cotlection and reporting of aay baseline info,rmation?

+;; ffi ii; i;. C"" effect on wildlife or ion outside the current disturbed area'?

yes ElUo 15. Doe include soil removal e or placement?

+;; ffi il ii. uo6 the applicarion require or include vegetation monitoring, removal or revegetation activities?

+;; EiN, 17. Does the apptication requirc or include construction, modification, or removal of surface facilities?

n;; EN; lB. Does the e control measures?

Yes [-lNo 19. Does the
ves ffi xo 20. Does the
Yes ! No 21. Have rec
y;; EN" 22. Does the application involve a perennial steam, a sfiearn builer zone or srscnarges to a stream?

+;; EN" 23. Does the application affect permits issued by other agencies or permits issued to other entities?

yrr-EIXo 24. Doesthe application include confidential information and is it clearly marked and separated in the plan?

pto"" 
"It""t 

tn"o 1s; rwiew copies of the rpplication. rf fre mine fu on or rdi.cst to tr'orest Scrvicc lrnd plasc submit four

(4) copies, thank you. (These numbers include a copy for the Price Field Office)

PrintName :uaw DrtsrItEE 1*ght-click

to the best of my information

choose c€rtfy then have notary sign below)

./l {J-zt",,l+rrvn }J, ntiflaP ,=* l*'
Address: ifh,,'ot P/,,'+ P,./ P.n'ftO* /57 I
Crty: )

llofqy tubrc
Soile ol t tdl

tty Ctrfirn. Erpfies D€c S, 20t I
I hrrr Plqtf f,d P.O. Bq t50

Sunnldcle, Ut 84539

For Office Use Onty: Assigned Tracking
Number:

Received by Oil, Gas & Mining

HECEIVED

FEB 
'/ I 20ll

DlV. OF 0lL, Cl[S & MINING

Form DOGM- Cl (Revised December l0' 2007)



APPLICATION FOR COAL PERItfiIT PR(rcESSING
Detailed Schedule Of Changes to the lVlining And Reclamation Plan

COPY
c/007/035

Permittee:
Mine:
Title:

Sunnyside Cogenention Assmiet€s

$unnyridc Rcfuse rnd Slurry Permit Numbcr:
Pcrmit Bonnde

pr,ovidc a daailed licing of rll chnges to tbc Mining ad Rcclmation Phq rlhich is rcqufued es a rcsult of rtis plopos€d Pcrnit
ryplicrtim- IoOirid-ly mt Al .4" rnd drovings ihl ue addc4 rcplcc4 or rcmovcd fiom rhe ph. Include chagps io 6. tiblc
o1-61113c+ scctirn of tie pm, c o,Orcr inftrnrion rs nceded to ryccificdly bcaE, identifr and rcvisc thc oristing Mining tnd
Rectoatim PIan. Inctude pago, ecaim md drrrving number as port of fte dcscrifiion.

IIESCHPTION OF MAP, TTXT, OR MATERIAL TO BE CHANGEI)

Psrmit Text Chanter I - Pases 100-3 and 100-4

Permit Text Chapter 2 - Pages 200-2,200-5 and 200-6

Permit Text 400-l thru 400-9

Permit Text ChaDter 5 - Table 5-1

Permit Text Chapter 3 - Pages 300-l frru 300-5, 300-12,300-17,300-18

Permit Text Chapter 5 - Pages 500-l thru 500-4, 500-8 trru 5m-19, 500-23

!noa
!nao
!noa
fl noo

Inaa
Ieao
Inaa
fleaa
flnaa
fleaa
flnaa
Inaa
[_leao
fleoa
ff naa

fleaa
flnaa
Inaa
Inaa
Inaa
Ieao
!eao
!noo
Inao
!naa
ff nao

!eaa
!nao

fif Replace

ffiReplace
ffi Replace

ffi Replace

fif nepUce

ffi neptace

ffi neptacc

ffi neptace

ffi Replace

filReplace
filnepuce
ffi Reptace

! Replace

I Reptace

ffi Replace

ffi Reptace

ffi Reptace

ffi neplace

ffi Reptace

ffi neplace

[f Replace

[f nepuce

fif Replace

$ Reptace

ffi neptace

filneplace
ffi Replace

ffi neplace

!Remon"
!Remove
f] Remove

!Remove
flRemove
flRemove
flRemove
flRemove
ff Remove

IRernove
ff Remove

!Rrmove
!Remove
f] Remove

!Remove
! Remove

I Remove

! Remove

f] Remove

I Remoroe

IRemove
IRemove
ff Remove

IRemove
ff Remove

!Remove
! Remove

IRemove

Permit Text Chapter 6 - Pages 600-l trru 600-4, 600-8, 600-9

Permit Text Chapter 7 - Pages 7fiFl thru 700-ll, 700-16 thru 700-20

Permit Tent Chapter 8 - Table 8-1 Bond Calculations

Permit Tent Chapter 9 - Pages 9{X}-l ftru 900-8, 900-12,900-16, 900-17, 900-23

Drawine l-1. SCA Permit Area Legal Description

Drawine 2-1, Soil Identification I\4ap

3-2, Wildlife Resource

Drawine 3-3, Vegetation Resource Map

Drawine 4-2, Cultural Suwey Arcas and Site Locations

Drawins 4-3. Sensitiviff Rankines

Areas

5-1, Surface Facilities

Drawine 5-2, Road Classification Map

Drawine 5-2 C- Plan and Pnofiles Roads A & E

5-2D - Plan and Profiles Roads F, G & I

5-2 G - Plan and Profiles Roads K-L &
5-2H- Plan and Profile Road B

5-Z I - Plan and Profiles Roads M, N, P & R

Ary a5cr rFclfic or rpcchl ;araructiotr nquircd for inrortios i into te I ncccivcd by Oil, Gm & Mining
Itlining rnd Reclemrtion Plnn. RECEIVED

FEB ? I 20ll

DU. OF OlL, CIAS &' MINING

Form DOGM - C2 (R€vised Dec€iltber 10,2004



Permittee;
Mine:
Title:

le

ofthc dcscriPtiolt'

Appl,rcArroN FoR coAL pERlvrrr PRocEssrNG oPY
Detailed Schedule Of Changes to the Mining And Reclamatio r

Permit Number: c/007/035

ins 5-3, Acccss Road

Sunnysidc Rcfusc rnd Slnrry , ,

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHAIIGED

Stabititv Criteria

Gl- Borehole l,ocations and Geo

Drawing 7-1, Hydrologic Index MaP- - -

7-2. Surface and Groundwater Monlto44g Locatiolq

7-7. Coarse Refirse Toe Sediment Pond Record

Drawine 7-t, Railcut Pond and Topsq4trle 3gcord

7-10, Old Coarse Refuse Ro@
S-1. Permit Term Reclamation Plq4: $qling Plan

8-2, Permit Term RectalqatiqqlEq:

ff nao fil Replace ! Remove

flnaa ffiReplace !Remove
f] naa ffi neplace I Remove

I eaa ffi Replace I Remove

lnaa ffinepuce flRemove

flnaa ffi Replace ff Remove

! eaa filneplace ! Remove

[,+,aa ffi Replace ff Remove

I eao ffi neptace flRemove

! naa ffi Replace I Remove

flaat ffi Replace lRemove
! eao fflReptac" I Remo"e

[naa ffi neplace flRemove

!naa ffineplace !Remove
! aaa ffi Replace flRemove

fleua ffiReplace IRemove
! naa ffi Replace ff Remove

flnao ffiReplace lRemove
I aoo filReplace flRemove

ff nao fflneptnce ! Remove

I nao [ln"ptac" fiRemove
flnaa ffineplace !Remove
fleca ffi nepmct flRemove

! aaa fi neplace ! Remove

[naa ffi Replace flRemove
! naa ffi n pluc* lRemove
I aaa ffi Replace flRemove

flnaa flneplace I Remove

8-3,PermitTerm@ Areas and Diversions Plan

t-4. Perrrit Terrr Reclamation Ptan 'Borro* Matetial PlTt

8-5. Permit Term Reclamation Plan:!ee4lng Plm

Drawine 9-18, Excess Spoil Disposal

Drawing 94, Mine Sequencing - Years 2003'2023

fhawins 9-7. Areas of Perrnansrt Mining Acti

l0-3, Final Reclamation -

Drawins l0-5. Final Reclamation - Drainage Areas and Diversions

10-6, Final Reclamatioo - Bono* Mttetial Pla"

I0-7, Final Reclamation -

Received by Oil, Ges & Mining

RECEIVED

FEB 2 I 20fl

DIV. OF OIL, GAS & MINING

Any other specific or spociel instruction requined for inse on of this proposal into the

Itlining rnd Reclemation Plen.

Form DOGM - C2 (Revised Decembcr 10,2007)



Permittee:
Mine:
Title:

Sunnysidc Refusc rnd Slurry Permit Number:

plovidc a &ailcd licing of .[ chngpg io &€ Itfining ud Rcclmdion Plao, whic] is rcquircd as a rcsrft of this p,topoced pcrmit 
_

rppticdion. naiviady rct Al.+u ad rftnvings tht E! arud nplacd or nmoved fiom thc pln- Include changes to tho trble

of conmtr scction ofihe pln, m othcr inftrmdion as nccded b spccifically locatc, i.hdry ad rcvisc ftc eisting Mning md
Rcclamatim Ple. Ilclude pagr' scctim md dnrving nmber u put of frc thscription.

DESCRTPTION Of,'MAP, TEXT, OR MATERTAL TO BE CHAFIGEn

Appl,rcArroN FoR coAL pERIyIrr PRocEssrNG oPYDetailed Schedule Of Changes to the Mining And Reclamatio I

Sunnyside Cogcneretion Associeteg
c/007/035

5-28 - Road Plan and

Ihawing 5-2F - Road Plan and profile

Drawine 7-lG - PastuE Pond Upper Drainage

Drawing 7-12 - East Slurry Cell Record Drawing

f] eaa I Replace I Remo.re

! naa I Reptace ffi Remove

[nan !nepuce filRemove

ff aad ! neplace ffi Relnove

f] naa [ rcpmce fif Remove

Inaa IReptace IRemove
Inaa flReptace IRemove
flead flne,ptace [Remove
Inaa flReptace ffRemove
I naa I Replace I Remove

[naa flReplace IRemove
il Add I Reptace I Remove

ff eaa I nepuce ! Rernove

I eaa I neptace ! Remove

!naa flReplace !Remove
flnaa !Replace !Remor,e
! aaa ! Replace ! Remove

flnaa IReplace IRemove
I nuo f] Reptace I Remove

I eaa f] Replace I Remove

Iaua f]neptace I Remove

f] aao ! nepuce I Remove

Iaaa [Replace !Remove
Ieaa [n*4""* !Remove
I eaa I Replace I Remove

flnaa I Replace ff Remove

ff eaa lneplace IRemove
I eaa flReplace f] Remove

Any other specific or speci*l instruction requircd for ins€rtion of this propossl into the Received by Oil, Ges & ltlining

RECEIVED

FEB Z E lriI|
Dlu.0F 0tt, Gns a ilNtNG

tYtining end Reclemetion Plan.

Form DOGM - C2 Ecvised Decruber 10,2ffi7)



Public Notice

Notice ir hereby given as required by the Utah Coal Mining Rules, Te45-301-800 that

Sunnvside Coglniration Associates iSCn), P.O. Box 159, Sunnyside UT 84539, has

filed in apptidtion requesting a change in the permit boundary- (Pgryit # c\007\035

SunnyriOEhetuse & dunyy.-Approvaf of this application will allow SCA to reduce its

p#it boundary by removihg lpproximately 67.9 acres of undisturbed or previously

reclaimed lands.

The existing permit area is comprised of approximately 323.95 acres located just south

of Sunnyside Gity, Utah, within lands described as:

S V.anO bf % of NE % Section 6, T 15 S, R 14 E, SLB&M

N YzSec'tion 7, T 15 S, R 14 E, SLB&M

The lands to be removed from the permit area are located along the south and west end

of the existing permit area, within lands described as

N Yz$ection 7,T 15 S, R 14 E, SLB&M

Copies of the permit amendment application provide detailed drawings and a metes and

bounds description of the proposed permit boundary and will be available for inspection

at the:

Utah Division of Oil, Gas and Mining
1594 West North TemPle, Suite 1210
Salt Lake City, Utah 84114

And

Carlcon GountY Court House
120 East Main Street
Price UT 84501

Written comments, objections or requests for an informal conference regarding thls

application must be submitted with 30 Oays of the last publication date of this notice, to

the Utah Division of Oil, Gas and Mining, Attention Goal Regulatory Program, 1594West

North Temple, Suite 1210, Salt Lake City, Utah 84114-5801

Published in the Sun Advocate: Dates:



112.600 Contiguous Property

The name and address of each owner of record of all property (surface and subsurface) contiguous to any
part ofthe proposed permit area:

U.S. Departnent ofthe Interior
Bureau of Land Management
Utah State Offices
324 South State Street
Salt Lake City, UT 84101

Utah Reverse Exchange LLC
2831 1 North Main St Ste 8-200
Daphne, Alabana 36526

Headwaters Incorporated
10653 South Riverfront Pkwy Ste 300
South Jordan UT 84095

Historical Properties, Inc.
207 Montgomery
Suite 215
Montgomery, AL 36104

East Carbon City
East Main St.

East Carbon, UT 84520

Covol Technologies, INC.
11778 South Election Rd.
Suite 210
Draper, Utah 84020

Sunnyside Properties, L.L.C.
One Power Plant Road
PO Box 139

Sunnyside, UT 84539

Water Canyon Holdings, LLC
6301 Monroe Street
Daphne AL 36526

PO Box 159

Sunnvside UT' 84539

SCA Sunnyside
Perrrit # C1007/035

100-3 February 2011



Coarse Refuse Pile
Excess Spoil Disposal Area #1
Excess Spoil Disposal Area #2

r2rt-uT-09-02093-01
l2l l-uT-09-02093-04
l2t1-uT-09-02093-0s

O ttz.too MSIrA Numbers

The MSHA numbers for all mine-associated structures that require MSHA approval:

112.800 Applicants fnbrest in Contiguous Lands

Applicant holds a lease contiguous to the SCA Permit Area; specifically, SCA holds a lease on the 72.5
acres (directly north of the SCA Permit Area) upon which the cogeneration power plant is located. The
area covered by SCA's leasehold interest is shown as "Lease Area" on Plate 1-1. In addition, SCA leases
land from the City of East Carbon to the west of the Permit Area.

I

SCA Sunnyside
Permit # C1007/035

100-4 February 20ll



220 EN VIROhIMENTAL I}ESCRIPTION

221 P rime Farmland Investigation and Determination

The Soil Conservation Service (SCS) study of the SCA Permit Areq shows that no soil mapping units or

ar€as have been designated as Prime Farmland. Figure 2-1 is a letter from Ferris P. Allgood, State Soil

Scientist, stating that the soils in the Permit Area do not meet the criteria of either Prime or Important

Fannlands. Additionally, Figure 2-l includes an AD-1006, Farmland Conversion ImFact Rating for the

SCA Permit Area.

222 Soil Survey Information

The Soil Conservation Service's Survey of Carbon Area, Utah (Issued June 19SS) was used for the soil

survey on the SCA Permit Area and was the primary source of soils inforrration. Plate 2-1 contains soil

identffications for the SCA Permit Area and surrounding properties based on the SCS's soil survey. Plate

2-l also identifies the locations where soil samples have been taken and where the results from the

analysis can be found.

Within the SCA Permit Area, five soil mapplng units and three soil

mapping units include:

Soil Mapping Unit Name

Badland-Rubbleland-rock outcrop complex
Gerst-Strych-Badland complex,3 to 50 percent slopes

Strych very stony loem, 3 to 15 percent slopes

Strych very stony loam, dry, 3 to 30 percent slopes

Travessilla-Rock outcrop-Gerst complex

series were identified. The soil

The soil mapping unit names and numbers are taken from the Soil Survey of Carbon Area, Utah. Detailed

descriptionJ bf the soil mapping units within the SCA Permit Area are presented in Appendix 2-1-

Detailed descriptions of the soil series units within the SCA Permit Area are preserrted in Appendrxz2-

Plate s-l{AJ), Surface Facilities, outlines each of the topsoil and bonow areas. Pl 3-1, +Ar+
@shthepre-law,post-lawandfuture(anticipated)disturbedareasfortheSCA
Permit Area.

An ',Order One" soil suruey \ ias conducted by the SCS (see Appendix 2-8) and an additional soil testing

program was conducted by ACZ (see Appendix 2-9) on the following areas:

Industrial Borrow Areas One through Three

Reclamation Borrow Area
Proposed Access Road (shown in Plate 5-3)
Material placed on Coarse Refuse Lifts (Sub-Area 1)

Sub-Area 3

Number

aJ

36
113

ll4
12l

200-2 February 20ll



Most sodium absorption ratio values (SAR) are rated good (<5). Four samples had SAR

values between 5 and 5.6. Three other values were between 8.2 and 8,5. Two values

were 10.4 and l l.0 respectively. SAR should not be considered limiting for this project.

Rock fragment content (percent coarse fragments) varies within any soil profile and

across the study area. Review of the Strych coarse fragment data suggests the only

Iimiting feafure is the variable presence of boulders in the upper few feet across the study

ar€a- Th"rr can be segregated during salvage as is the current practice at SCA today-

The boulders can be used as riprap for other purposes. Perhaps 5Ya of the overall volume

of salvageable soil is boulders."

230 OPERATION PLAI\

231 General Requirements

Generally,thelandwithintheSCAPermitAreahasbeendisfurbed.Pl3-1,

prior to the lg77 Act and therefore little topsoil has been saved. The few topsoil stockpile areas are

shown in Plate 5-1, Surface Facilities.

It is anticipated that only a small portion of additional land will be disturbed during the mining activities.

These lands include the borrow url*. The following potential impacts to soil resources could result from

the mining activities: removal of vegetation, disturbance and exposure of the soil, mixing of soil

horizons, loss of topsoil productivity, increase in the susceptibility of the soil to subsequent wind and

water erosion, and loss of the soil resource.

Mitigation measures for soils during mining are closely tied to mitigation measures associated with

controlling erosion caused by water, wind, loss of vegetation, and construction procedures associated with

stockpiling topsoil, and reclamation. The objective of implementing the measures outlined in the

following-sections is to reduce soil erosion and compaction, enhance revegetation of disturbed areas, and

provide 
-for 

long-terrn conservation of the soil resource within the SCA Permit Area. All potential

impacts to soils identified above will be avoided or reduced to levels of nonsignificance.

Additional details on activities that will occur during mining are included in Chapter Nine.

Methods for Removing and Storing Topsoil, Subsoil, and Other Materials

Handling of topsoil during mining operations will involve removal of vegetation, topsoil stripping,

stockpiling, undr"placement of the topioil onto the areas to be reclaimed. Trees and large shrubs will be

removed piior to iopsoil removal. Shall shrubs, grasses, and forbs will be collected with the topsoil

material since these materials increase both the available organic matter in the soil and the available seed

stock.

prior to any surface disturbance in previously undisturbed areas or reclaimed areas topsoil will be

removed. Topsoil removal and handling will be accomplished with front-end loaders, and trucks-

Topsoil storage piles will be adjacent to existing topsoil piles (shown in Plate 5-1) or other areas adjacent

200-5 February 2011



to the disturbance.

New topsoil storage piles will be contoured to minimize soil loss and seeded with a seed mixture
consisting of rapidly establishing grasses and forbs (see Chapter Nine, Section 9.9.2 for interim seeding

schedule). Fertilizer will not be required for stockpiles. A small berrr will be constructed at the base of
the new topsoil piles as interim containment of soil that may be displaced while vegetation becomes

established. Calculations to determine the size of the berm are found in Appendrx7-7. Activity around

the stockpiles will be minimized so that damage to the piles will be reduced.

Suitability of Topsoil Substitutes

Several borrow areas have been identified for use in future reclamation (Plate 5-l). The quanttty of
available borrow material that has been identified, is outlined in SectionZ24.

Areas which will receive borrow area soil and the surface area upon which the borrow material will be

utilized as a plant growth medium is shown in Plates 10-+6.

In 1985 a soils investigation was conducted on the Reclamation Borrow Area to locate additional suitable

borrow material (Appendix 2-4) for reclamation activities- This investigation included a soil survey and

soil sampling using test pits. Four test pits were dug and were identified as STl, ST2, ST3 and ST4. The

location of these pits is shown in Plate 2-1. A determination was made on the soil physical and chemical
properties, its susceptibility to erosiorl suitability for topsoil, and the soils feasibility for reclamation.

This investigation showed that the soil in the Reclamation Borrow Area is rated fair for use as borrow
material and should be suitable for vegetation establishment.

Results of the studies conducted in 1985 on the three Industrial Borrow Areas are included in Appendix
2-5. The information includes test methods, laboratory procedures, and sampling results. Borrow from
each of these areas was found to be suitable as a substitute material fortopsoil.

Revegetation test plots have been approved by DOGM and will evaluate revegetation success under

several soil depths, amendments, and seeding regimes. Additional analysis of the revegetation test plots

is current$ proceeding. The results of these tests, should provide information concerning the most

appropriate reclamation techniques and procedures to ensure revegetation success. The design of the

revegetation test plot is included in Appendix2-6- A report from a 1982 study on this test plot is included
in Appendrxz-3.

Testing PIan for Topsoil Handling and Reclamation

Details on testing for topsoil and borrow material handling and reclamation can be found in Chapter Nine,
Mining Plan, Sections 9.8, 9.9 and 9.1l, as well as Chapter Ten, Reclamation Plan, Sections 10.7 through

10.9.

232 Topsoil and Subsoil Removal

Handling of topsoil during mining operations will involve removal of vegetation, topsoil stripping,

stookpiling, and replacement ofthe topsoil onto the areas to be reclaimed. Trees and large shrubs will be

removed prior to topsoil removal. Small shrubs, grasses, and forbs will be collected with the topsoil

200-6 February 20ll



CHAPTERTHREE
3OO BIOLOGY

310 INTRODUCTION

3ll thru 313 General Requirements

The refuse disposal area previously created by the Sunnyside Coal Company (SCC) has been acquired by

Sunnyside Cogeneration Associates (SCA) to serve as a long-term supply of waste fuel for its coal mine

waste-to-energy facility, located adjacent to the SCA Permit Area. SCA's alternative energy project has

been approved by the Federal Enerry Regulatory Commission as a Qualiffing Facility, based on the

usage of coal mine waste as fuel in its fluidized-bed combustion boiler. SCA will use "active waste" from

off-site processing plants/refuse piles, "accumulated waste" from refuse piles, and other alternative fuels

as sogrces of waste fuel for the facility. SCA's fueling plan includes excavation of coal mine waste from
the existing refuse pile, which began as early as January 1993.

Based on SCA's contract for the sale of electricity to Utah Power and Light, handling coal mine waste to

serue as an alternative energy fuel will be a consistent and continuous process. Coal mine waste that

continues to be generated by offl-site preparation plants

ill also be factored into SCA's fueling stratery, which can allow direct acceptance of coal mine

waste at the facility, or temporary placement within the fuse disposal area

prior to utilization.

SCA will excavate coal mine waste from the refuse disposal area based on sampling and analyses and a

materials handling plan which will be periodically updated by SCA. Excavation of the coal mine waste

will be considerate of material quality, pile and embankment stability, and mine operation. Over the life
of SCA's facility, nearly atl of the coal mine waste will be burned to generate electricity. Final

reclamation of the refuse pile will be accomplished after all of the coal mine waste is either burned as a

fuel, or repositioned within the refuse disposal area for final disposal, if determined to be unacceptable

fuel material (i.e., ashes, rock, soil, etc.).

The focus of this chapter is the biological related topics within the SCA Permit Area. These include:

vegetation and wildlife resources; vegetation and wildlife affected or potentially affected by the

exiavation of coal mine waste and other cogeneration project activities; and mitigation/management

plans.

The vegetative, fish, and wildlife resources, potential impacts to vegetation, frsh, and wildlife resources

and proposed reclamation designed to restore or enhance vegetative, fish, and wildlife resowces within

the SCA Permit Area and adjacent areas are included in the appropriate sections. Appropriate maps,

plans, and cross sections are referenced accordingly.

It should be noted that SCA has compiled and relied on data and maps from previous ermrtg

3pp116agiens for the SCC mines. The Biolory section has been appended to reflect the SCA Sunnyside
permit Area. In this Permit Application where the "permit area" is referred to, the SCA Sunnyside Permit

Area is to be assumed unless the larger overall area for the SCC is specifically referred to in the text as

the "original SCC permit area."
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321 Vegetation Information

Vegetation Communities

A oneday field reconnaissance trip to the site was conducted on the SCA penrrit area on December 17,

lgg1. The vegetation of the SCA Permit Area has been mapped and the following is a list of

communities that have been disturbed:

1. Pinyon-JuniPer/Grass;
2. Atriple#Grass
3. Sagebrush/Grass

plate 3-3, Vegetation Resource Mup, identifies the vegetation types within and surrounding the SCA
permit Boundary. Plate 3-3 also delineates the reference areas. Easeiine prodriction data

is not critical until the time of comparison with areas and does not need to meet statisticai

ai+quaey until that time- l-lcneth*l-m, Appendix 3-3 includes baseline information from the Referenco

Ai=js. .h si,Xtsz+Eert fi+l:l th.-+ SCS cn iire-canditirirr :*r*1 pr+dueticii +f veg-Jaiioa ia'i'ihin aad adjacent to

rhe .-=ilA -i,eri':*,ii ,+T+a, as r.=,'eii as t-iia reference areas) is given in Figure 3-4.

Gemer"a! Slte Bes*riPti+n

Tl"re SC.A=, persnrt Area is lccateC to the sautheast of East Carbon Ciry. The SCA Permit Area is

appio::iineteilT Wj!_acres and contains a nuinber of structures tirat were previously useci for desiiting

of water-e e:rd sl';r4l reir-turas ess+ciated '+ith th+ -eu:rejlsid* +cal mine. The SCA Peneit Asea als+

previously served ai a refuse site for eoal rnine waste nnaterials from tho SunnSrslda ++al mine. The asea

is relatively flat near the mqlorifv of these diversion struchtres (approxirn at-eiy 5-olo cross slope)- Near the

z+,;tr, az*,++Et, b+undsies ci #= >CA Fennit P-saz th+ siapee reash apprcxlmatetr3' Zfl%- Tirc groilnd

+i++=tirt-,zs r-ie:3gr ib++: zppt+zi-,*ai-=l-y 41?+ l+:;1. a,t*r #+S* l-++1. C+a! mlnes havo' b++c rn cFe;ation in the

*r+* siri* in+ iF;*#'s;. Th+ sir^rounring area has 
-b++n extensively grazes by sheep, goais, horses and

,;+iil= ip*:-sclr=l ri;li:l'r-1,-::ri+:a'l-i+:rg Erl;:rt G+tlr-H= il++!-, S+ii il'+;lstiveii+il Str'='i+='i.

Yeg=€=aE+;: E;vg=+*

Tl-=e +rigina,l i-raf.iv+ veg*iai.i+ri +ritliii-, t'ire SCA Pei'i-::it Area. ii-,cliides Piii;'ori-Jti''lipcl,c'i-ass,

SagebrusiiG-rass and F,iti=tsylGrass habtiat. Aeditionaliy, E srcali area containiag irydroplt3rtic

veiptation is located atthe base of the coarse refuse piie- Thetotai distur'ned vegetation within the SCn

permit Area is estimated at approximately 5ls0Z, of the SCA Permit Area' The pre- ancl post-iar'v

=:ji-sj,;rb='.i crccs sle ::iir-rw:l {in Fj:rle 3-i. SCA +ieiee Ei--' b= e,=r+rl:F: fi+=i tiit A';i *'n+ fi*sl i++iameEi'-:n f+r

areas. Genera! des of vege.tation Sp SCA Fenni a-d

given helow, and a disc.Ussion of the hydroph;vtic. tic'n

ivFes is incliided in Anpendir 3-'!, Riparian Vegeiafion Disc'r-igsian.

EJegetatit'e il+miit'* nlty Desc;'iptiiiil s

1{t{t-}. F e.-,-tr ii a-r;v 2{}'t 1'



Pinyon-Juniper Qommunity

Various pinyon-Juniper communities dominate the undisturbed areas near the eastern and southern

borders of the p"rrrrit a.rea. These communities exist on level to moderately sloped hillsides and on

various exllosures. The pinyon-Juniper communities were characteristically rather sparsely vegetated

with understory covsr. This was especially trrre for grass€s and forb species-

Dominant woody species observed in these communities were: Utah juniper (Juniperus osteosperma),-

pinyon pine (pinu, 
"drrli*;, 

and broom snakeweed (Gutierrezia sarothrae). Snow coverage and the time of

;# o,Ur**"A prevented detailed species identifications for forbs and grasses- One could assume,

however, that Fendler euphorbia {Euphorbia fenderli), aster (Aster sppJ and glgbemallow (Sphaeralcea

c+c+inea) would be c*mmonly obsffrved. Grass species common to the area include: Salina wildrye

{Elymus salinus), slender wheatgrass iElymus trachycaulus) and galleta (Hilaria jamesii).

S agebrustr/Grass eommunitv

When the sir:pes 
-beccme g*ntEer near tlreir -[ras*, ihe ailuviai si:ils beccme deep+r afid support

Sagebrush/firass cofiununities. These communities lvsre dorninated by big sagebrush {Artemisia

#datf,als.), brc*m srrakswse d, a*drubber rabbitbrush iChrys$tharnnus na+seosus). Grass species werfi;

tnciiai.i nreg,*ass i5tipa hSmenaides), bluebunch wheaigrass {Elymus spicatus} and Saiina wiidrye' Fr:rrtl

E+yEi- -v.vas re!+#v'eEy sr*aEi, b,-ii ineluded sFscies i.s. s**kersss iA-r*.-bis sF-:;.i, *r-,'gEar:tha til+pia:-etha

h ur.ii i t i si an d Fr*rr, *ni gi:r:s*ii:t'ri ii il: ii*n*p+rdi ;:m €i'em*n ti i i "

Abiplev-/Gress

F;+:me *f' th* steeper sl+:p*s priircipail;+ i*catal ocl f-iie *qr:*ih*in ets-F+sl]rss *i' ihe *i13n--r c+Els vr'ers

ri+mlnated by Atripiey-lGrsss somrn$nities. These +sm*r$fiities e.*ist oe dr;v- sali:rs- elrd tS+ sl+ro heeq*

ies-i^=j€-e,{i s+iis witfre tuLrF pst-r:lit area. Fc,minai+ sF--+F-: sFeeies -r+'ffrs: slia$srcis ieh-i*i+;c +';::ib'rtll-biiE-1,

**rym-ir huckri.heei an€ {tn6;g*nili*,i *iiifiniii:suci'r}- Llr:mm*ii gtass sg**ic='ive.rff gaEEeia {Hiiaria-!a::i*s!i,i-

Disturbed Co#munities

i+€ii*-l-: *'{ tj,i*p,e.reii *tee zs-r.iii"ii;fis#d. i;i riisiirrh*d pEa:-ri f.ilris'ii?iiii:-itie s. T=ii:ti*g a*S *i-:a} *!easi?t':g ee'iir"'iii*s

pre,.,i*usly disF.irbed these c+fir#utrities. Fri+r t+ dist*rhsEr++" thase sommuniti+s w+re m*si lil-'ely ihe

Li{r*lt}r,-,=iti+s ,j+e+rib+,j abfro;+. E'E=+ diS.:-,=5b=€ i;l:tr:r:$r+i::*= Srl5pCr* st*tEl+ eE-liv* rvrl++3:+ :;F=r-1L=5 *-t!ri

p*i**;irriaE ibra:*, i-.,i=,t e-isi: a!-ril*i s-rii=r'ee$y'*p*ei*s gii*r=t as: thi=iE* iiliririiai='r sFF.i, 
-*in'i*'ee'd 

iill'::-"'e:Evi:ii-r't

=:-e*.=s*'i, 
g-ir*r .=s+ecj i#ed+ii= E,j,i*:T,J=si, i,=3+gr€+= iEi+i+g+€'--,== igi+=:+reh;s], 

-wii'i i+si=-;':+ iLry:z':':+

*o+.-.Ez:1 r=!=.l'r*u=d +il-ep*iiE;i rr=€ilia.';trii a:t-5 Af*+rrirt..*ilsiftid iiv€aEtt*i^.riia eiHe'+-,i.
-=ili i itl.t!itjj illir-'+--t

iiy<h*:ph-viiE; Y+ H+tat i$ii

.i-ao -.+z::E=-=.n'1.fi.^- +---:+*:=tit=,' ,-.:,::taing CaCiali= E::€ i.:-Ef;;gh =,'+g*tatii:n a;*pe,+' {]afia;Eg =fg iai: E:'-=lha*er-:;:l+
i iigl ;lr.';;i i-.'i-Eii Y i!L' i-'t.t!!t!iiLii!!trJY ua

s**ix4rniu; pr,rr.r*iai ?i t{}#" t;r++piri,4, t+it:x rhis+sae. Th+ir ##-+*rs +r+ *i+;:stl3r rrr+'r';+i+'J i:r t+'riT}i*e3'

+yi==r-3i,;*i, =pi-k-+ii!.:* 
ir+t+-r=-s--:r.1;.{i€=- T'h+ s€.+=s =F+ 

+tt= *::'3 =it-:pis t#ith i+=g. iic+#5 ii+: ica':+='

F=fii-qh*.3 Eis pg;e.i;-.;iiaE *iii"i?iiii'i-!ii3' i *-3li d-;ir iali. Tne leev€-s E,*fi ri;i lE-ie iii=*'*'==.i l,'i *i"_'J:* *ii!m* ' Tiit"i3! r:tP-'

t+;:i.ir! *rr tE=e :'==s-Fii--= i*;_ p+:=rii.< o-,!* i=k-=-t- ;===r+Ei== F::;i* 
=:i?'.Eii=Eis. 

sf;F.Eifl, s-;--iini',+ i+'-t='i:*c; s:-'Ei i-!r;d *i=i;-'g

m i ii*T :+ 33iii; r:r ir= aiE Ei:ai-r ci:-*ti*s-

En*w ffi'J+it*E+ a*d+*+t!:== +f yz*s +bs+iv*d pr*'t*f-e4-4r;t;;ill;& up*?:*? i<ieetifi*eii*:ie fts f*rbs elld

*a=E+=. ;:ici-,,J.gfo- tz i+n*ir+=++n*ri*E ii# was'-r+t+3s+j *:5i:3-y= i+F3 ivhi+h ii; i::''-ti++*'i:ci F+*+r#i'*:' 3-i-
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Protection of RiParian Areas

contains hydrophytic vegetation. Historic aerial

the wash which appears to indicate that natural

associated with construction of slurry de-watering

systems. Many people believe that operation of
iell caused an increase in the flow of water at the

the area of
as hannful
difFrcult to

fe without any apparent adverse effects'

The 1994 cessation of operations at the Sunnyside Coal Mine eliminated disposal of slurry materials in

appears evident in the monitoring data presented in

,u*", fufure flows in the seep ateaafe not expected

has determined that this reduction in surface water

fiow is from mining and re perations for the permittee

{SCA}. s with reduced waier it would not be considered

a negat Part of SCA'

SCA *rill take measures io avaid disturbing the r*.atural er'.vircnment in the seep area b1 keeping

equipment within the existing disturbed area as identified on Plates 3-l- The general area of the seep is

not considered disturbed area with the exception of the three individual wefu locations as shown on Plate

accordance with the description provided in Section

and enhance particle filtration' SCA does not

to recreate a new wetland area since this would

n.

ProductivitY

not estimated by quantitative methods, but they

plantcommunitiesshouldbesamplesin1993or
a more precise estimate of productivity. A recent

3-5.

322 Fish and Wildlife Infarmation

ov;i'g secti+-rrs inchide f,rsh arrd -wiidiife Fescurce infor-ruaiioi-r fcr the sCA Perrrrit Area aed

ur*u* aecording to regulatio:--rs set foi.ii-t by DOGI*4.

Fish and Wildlife DescriPtions

alon respoiisibie far detennining iiie level of deiail that is

for in the SCA Permit Area and adjacent areas- This

ian i -223. The foilcwing paragraphs desc#be the fish and

rvildlife habitats thai are required uirder this regulation arid its subcategories-
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The SCA Permit Area is comprised of approximately zuW acres. The much larger area that was

surveyed for the original SCC permit encompassed a portion of the West Tavaputs Plateau in Carbon

County, Utah. Generally speaking, cold desert (upper Sonoran life zone), submontane (Transition life
zone) and montane (Canadian life zone) ecological associations encompass the West Tavaputs Plateau.

These life zones could be inhabited on occasion and during different seasons of the year by about 363

species of vertebrate wildlife--20 fish species, 5 amphibian species, 14 reptile species, 244 bnd species

and 80 mammal species.

Because of the amount of past disturbance, the SCA Permit Area provides little habitat for the majority of
the species that frequent the area.

Threatened and Endangered Species

SCA conta.cted the U. S. Fish and Wildlife Service n 1992 to request a list of Threatened and plflnngered

Species which may occur in the SCA Permit Area. A response memo is included in Figure 3-2. The
OSM has detennined that the work within the SCA Permit Area does not meet the definition of a "Federal
Action," therefore consultation with the U.S. Fish and V/ildlife Services is not required (Figur* 3-3).

In 1992, the United States Fish and Wildlife (USFWS) stated that one federally endangered species and

one candidate species may occur within the proposed project are4 based on range, habitat requirements,

and historical occurrence. The endangered species that may have occurred was the bald eagle and the

candidate species is the Canyon sweet-vetch, which currently has no legal protection. A Biological
Assessment @A), included in Figure 34, was completed by Pioneer Environmental in January 1993 to
determine if impacts to these species would occur from the project. Additionally, the BA took other
sensitive raptor species into consideration. The BA concluded that "the implementation of SCA's

proposed cogeneration project would have no effect on migrant wintering bald eagles" and "no impacts to
the canyon sweet-vetch are to be expected." The bald eagle is no longer listed as an endangered species

(it is now listed as threatened), however the general information included in Figure 34 can still be a
helpful resource.

Additionally, the peregrine falcon, a listed endangered species proposed for delisting has reportedly been

found in the Book Cliffs area a few miles from the permit arca- Paul Baker (DOGM) has confirrred
sitirtgs. Discussions have been held with the Division concerning whether or not raptor surveys would be

needed. Both the permittee and the Division have agreed that, considering the location of the permit site

and the ongoing nature of SCA's activities, it is high$ unlikely that the mining and reclamation activities
of SCA would negatively affect raptor nesting sites. Therefore, raptor studies would have little value.

Additionally, because the project area is within the watershed of the Colorado River, which contains four
listed species of endangered fish, the USFWS requires that the impacts due to water depletion from the

proposed project must be determined. These fish include the Humpback chub, the Bonytail chub, the

Colorado squawfish, and the Razorback sucker. In discussions with Susan Lineer with the USFWS it has

been determined that there would be no effect to the water resources from the SCA activities, ffid
therefore, no effect to fhe sadangered fish. The only impact to the water resources within the SCA Permit
Area include:

1. Wateringroadways to control fugitive dust, and

2. Evaporation from the sediment ponds.

Detailed discussion of the Probable Hydrologic Consequences is included in R645 -30I-728.
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biogeographic area that surrounds the SCA Perrrit Area. All of these species are of high interest due to
their value in the fur market.

The substantial valued use area for short-tailed and long-tailed weasels, minh river offer, muskrat and

raccoons is the riparian habitat. Weasels, which are inhabitants of the biogeographic area that surounds
the SCA Permit Area, do make some use of other habitats that are proximal to riparian zones. Muskrats
and raccoons are restricted to riparian habitats of the cold desert and submontane ecological association;
thus, they are not found within the SCA Perrrit Area. The long-tailed weasel can be found from the cold
desert up into the montane (Canadian and Hudsonian life zones) ecological associations. The short-tailed
weasel, river otter and mink populations extend their use from the submontane into the montane
ecological association. It is important to note that the weasel is restricted to the Canadian life zone. The
river otter and mink utilize the Canadian and Hudsonian life zones. The river otter is not known to
inhabit the environs surrounding the SCA Permit Areq but mink are present.

The substantial valued use area for marten and wolverine is the montane ecological association- The
marten does not utilize the alpine life zone but the wolverine can be found in the environs surrounding the
SCA Permit Area.

A potential range of the ferret is the pediment slopes southwest of the original SCC permit area (Hinkley,
1970, Scott et. al., 1977, both cited in USDI, 19'19). Two whitetailed prairie dog towns are known to
occur within e SCA Permit Area, section 6 (Rl4E, T15S) in the southwest corner (Plate 3-2).
The town on the southwest-southeast quarter section boundary is in an abandoned cemetery and contains
ten active burrows. No ferrets or ferret signs have been observed, but only reconnaissance surveys have
been conducted. The nearest probable ferret sighting was about two miles northwest of Woodside on
Highway 6, about eighteen miles south ofthe SCA Permit Area (Scott, et. al., 1977, cited in USDI, 1979).
The date ofthis sighting is not known.

An unconfrnned sighting of a black-footed ferret is documented in Carbon County, eastern 1/2 section 10,

Tl5S, Rl3E, according to Phil Garcia, conservation office, Utah Division of Wildlife Resources on 02-
10-80.

The blacl'cfooted ferret is on the Federal List of Endangered and Threatened \trildlife and Plants (50
CFR 1711). The black-footed ferret is a species primarily dependent upon prairie dogs as a prey source.
Currently, the ferret's relative abundance is so low that the animal is endangered with extinction. Utah
lies on the western edge of the black-footed ferrefs historic range. The substantial value use a.rea for this
species is restricted to prairie dog colonies. Prairie dog colonies are found within a multitude of wildlife
habitats within the cold desert, submontane and montane (Canadian life zone) ecological associations.
There is a strong association of ferrets with prairie dog towns because the prairie dog is the primary prey
species and its burrows are used as ferret dens.

The substantial valued use area for badger and skunks span all wildlife habitats other than dense forests
in the cold deser! submontane and montane (Canadian life zone) ecological associations. Skunks and
badgers are dependent upon a suitable prey source.

A crucial period for maintenance of all furbearers, raccoons and muskrat populations is when they have
young in a nest, den or lodge- Such sites are critical for reproductive success.

The mule deer herd unit 27B - Range Creek was studied for the original SCC permit area. Herd unit2TB
occupies the east half of Carbon County, part of the north side of Emery County, and the south side of
Duchesne County for a total land area of 1,169,408 acres (Utatr State Department of Fish and Game,

1967). Whitmore Canyon is on the south side of the unit. The herd does not have sufilmer or winter
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insertion into the permit SCA has submified the report as Appendix 3-6 for DOGM reference. Due to the
time of year in which the site visit occurred, vegetation analysis was not possible. However, the report
does surnmarize the history and purpose of this test plot as well as convey optimism that the test plots
may be beneficial in predicting the reclamation potential even though past monitoring was not detailed
enough to clearly meet suacess standards.

Other areas where revegetation efforts have been performed will also be compared when determining
successful revegetation methods and treatrnents- SCA performed reclamation of the Old Coarse Refuse
Road during 1994 in which refuse material was removed off of the steep sloped and placed into the
roadway cut. Four feet of borrow material was placed over the refuse. The outer slope was covered with
less than four feet.

success of the revegetation on this site rovides additional demonstration that the standards for
revegetation success czrn be met.

Additional monitoring of revegetation success will continue to be reported as specified in Chapter Nine.

REFERENCE AREAS

Two reference areas that were initially chosen represent the native plant communities of the permit area.
These reference areas (shown on Plate 3-1) were surveyed

revegetation success at the time of final r*rtu-utiofffi"

A big sagebrush/grass communlty with scattered pinyon pine and juniper trees was chosen as a standard
of success for both the Pinyon-Juniper and the Sagebrush/Grass communities described above. Because
the area's slopes gradually decrease to more of a valley or alluvial fan situation, it is believed that the
rnajority of the disturbance from the mining activities was on a plant community similar to the one chosen
for a reference area. However, there rvere probably isolated patches of other plant communities in the
are4 i.e., pinyon-juniper or rabbitbrush. It is for this reason that the Pinyorr/Juniper/Sagebrush
communifir was chosen as a reference area to represent these coflrmunities. The species mixfure compiled
for revegetation will include species that can be adapted to both the Pinyon-Juniper and Sagebrush/Grass
communities in the area. Presumably, the species in the mixture that are more adapted to each exposure,
soil type, slope, moisture relationship and so on will become established to a degree to meet final
revegetating standard set by the reference area. The original seed mixture recommended for this area is
included in Appendix 3-3.

er 10.

If, in fact, another area becomes obviously more suitable at the time of sampling, the Division of Oil, Gas
& Mining will be contacted for their biologisfs opinion and approval.

Atripl e#Grass Reference Areg

Another reference area was chosen to represent the steeper slopes common around the disturb{urce areas.
This area is located on slopes at the west end of the SCA perrnit area. This reference area will be used as
a standard of success for final revegetation for similar areas that have been previously disfurbed (and
many continue to be disturbed). The areas to be reseeded will be areas with similar soil t;pes, exposures,
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slopes and other environmental variables. The orieinal seed mixture recommended to be used in these
areas is included in Appendix 3-3. Consultation rvith the DOGM Bioloeist resulted in modifications to

A general descrffion of this communrty tlpe can be found in Section R645-3 0l-321.100.

VEGETATION SAMPLING

As previously mentioned, quantitative sampling for these communities was accomplished during July
1993. The vegetation was sampled in an attempt to adequately describe the area proposed for future
disturbance and/or reference area to be used for fufure standards. Sampling methods used were consistent
with those accepted by the State of Utah, Division of Oil, Gas & Mining. A brief sunmary of the
methods used are described below.

Sampling will also be conducted similarly on the revegetated area of the permit area for yearto-year
monitoring and for final comparisons with the reference areas. Appropriate and approved statistical
comparisons will be implerrented to assure a standard of 90% of the success standard as required in
R645-3 56. I 20 of the State regulations.

Diversity will be detennined by ranking all species within the community by relative cover- The ranking
determines the relative importance of each species. The number of species contributing greater than five
percent of the relative importance in the reference area data designates the number of specieq the life
forms, and seasonalrty ofthe species to be established in the reclaimed area. No one species will make up
greater than 5O% of the importance value.

Cover (%) for Species
Relative Cover (%)

Relative Cover

COYER A}[D COMPOSITION

Cover and composition were made using meter square quadrants. Line transects were arbitrarily placed
within each area. Along these hansects, points were placed at regular intervals. At each interval, random
numbers were then chosen to place the quadrants perpendicularly on each side ofthe transect line.

Understory cover estimates were made using ocular methods. Species composition and relative
frequencies were also assessed from the quadrants. Additional information recorded on data sheets is
estimated precipitation, slope, exposure, graz;rnguse, animal disturbance and other appropriate notes.

Woody Spscies Densitv

Density of woody plant species was recorded using the point quarter distance methods (from Cottom and
Curtis 1956) in the sample a^reas. In the point quarter method, random points was placed on the sample
sites and measured into four quarters. The distances to the nearest woody plant species were then
recorded in each quarter. The average point-to-individual distance is equal to ttre square root ofthe mean
area per individual.

Total Vegetation Cover (%)

Relative Importance
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CHAPTERFOI]R
4OO LAI'ID USE AI\D AIR QUALITY

410 INTROI}UCTION

mpany
supply
SCA's

Commission as a Qualiffing Facility, based on the

mbustion boiler. scA will use "active waste" from

from refuse piles, and other alternate fuels as

ill require excavation of coal mine waste from

the existing refuse pile, which began as early as January 1993 '

Based on scA,s contract for the sale of electricity to utah Power and Light, handling coal mine waste to

serve as an alternative eners/ fuel will be a consistent and continuous process. coal mine waste that

generated by off-site
be factored into SCA
ility, or temporarY Pla

prior to utilization.

scA will excavate coal mine waste from the refuse

materials handling plan which will be perio

will be considerate of material qualrty, pile

of SCA,s facility, nearly all of the coal mine waste witl
reclamation of the refuse pile will be accomplished after all of the coal mine waste is either bunred as a

fuel, or repositioned within the refuse disposal area for final disposal, if determined to be unacceptable

fuel material (i.e., ashes, rock, soil, etc')'

currently sunnysid Associates Permit Boundary

thathavetheSCAfacilityandthescAPermit
Area. Th SCA Permit site'

of fuel for the cogeneratio or fine

s as needed. The iefuse is ignated

SCA Permit site and transPorted

to the These operations; from off-site facilities and the

transp to the cogeneration ss roads that extend beyond the

limits dary.

In addition to the access roads mentioned above, there are access roads to the south of the scA permit

These ess aJeas

of the used bY

as: w Periodic

inspections, and site maintenance as needed'
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Activities that occur outside the SCA Permit Area also include watersheds outside the perrrit area that

drain into contained areas within the permit area. Chapter Seven of the Permit outlines these watersheds

and the areas to which they drain. Also included are detailed maps and calculations showrng the amount

of water from each watershed and the capacrty of the drainages and ponds that were constructed to

contain them. In some instances, a drainage cofirmencing within the SCA Permit Area may extend

beyond the limits of the SCA permit boundary. An example of this is the outlet of the Pasture Sediment

pond. In such a case, SCA commits to maintaining this drainage and providing the necessary information

to the Division to show its adequacy to handle the required storm event. In the event that this occurs

elsewhere within the permit area, SCA will handle each instance on a case-by-case basis and notiff the

DOGM of any proposed changes to the Permit.

It should be noted that the SCA operations encompass a number of entities that do not necessarily lie o1

operate within the permitted area. The activities that occur outside of the permitted area are done so in a

controlled manneryunder permits from other agencies, and have been incorporated into the entire design

and plan of the Sie Cogeneration facility. SCA understands the implications of utilizing entities outside

of the permitted arsa. SCA commits to maintaining the applicable Permit Areas in accordance with

DOGM requirements.

This chapter includes descriptions of the premining and proposed postmining land use(s) in accordance

with the ipplicable regulations. It should be noted that SCA has compiled and relied on data and maps

from pr*niou*ly approved permits for the SCC mines. In this Permit Application where the "permit area"

is referred to, tle 
-S-Cn 

Sunnyside Permit Area is to be assumed unless the larger overall area for the SCC

mines is specifically referred to in the text as the "original SCC permit area."

4II ENVIROI\WIENTAL DE S CRIPTION

Premining Land-Use Information

The land within the SCA permit Area has been confined to fish and wildlife habitats. HistoricallS the

land within the SCA Permit Area has not been used for croplands because of the mountainous terrain,

steep slopes, and rocky surfaces. Farming in the surrounding area is limited to small areas on canyon

bottoms. About four acres of alfalFa, irrigated with mine water, has been farmed in the past adjacent to

the SCA permit Area. Plate l-1 outlines the boundaries of ownership of the areas within and adjacent to

the SCA Permit Area-

premining land-use information is further ouflined in the following sections. The descnptions include

cultural and historic resourcss information, complete narratives of the land-use capabilities, and

descriptions of the existing land uses and land-use classifications under local law as required by

regulations R645-3 0 1 -4 I 1 . 1 20 through R645-3 0 1 -4 I I . I 40.

Maps and Narratives llmcribing Existing Land Uses

The information on land status and land use has been obtained primarily from SCC's records and internal

sources as well as from Carbon County records. Currently the site is mostly disturbed. The Disturbed

Area Mup, plate 3-1, outlines pre and post-law disturbed areas within the SCA Permit Area.

Information on regional land use and socioeconomic considerations has been derived impart from the
,,Final Environment Statement, Development of Coal Resources in Central Utah" by the U-S. Geological
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Survey (1978) and from the Utah Offrce of Planning and Budget's Report "1990 Statistical Abstract of
Utah'i which cov€rs quite fully the subject matter for the area of interest. It is assumed that the

socioeconomic conditions of the area have not changed dramatically over the past decade and that the

SCA activities will have much of the same impact as the SCC mines to the surrounding communities.

Land Use Narrative

Regionally, about 760/o of the surface lands are Federal. Only a small part of the total acreage is inigated

farmland. Prime farmland has not been identified within the SCA Permit Area. Figure 2-l is a current

letter from the Soil Consenration Service stating that there is no prime or important farmland within or

adjacent to the SCA Permit Area. The SCA Permit Area land use is dominated by a refuse pile. It is

esiimated that approximately S05Fi% of the SCA Permit Area has been disturbed by mining operations.

The disturbed areas contained mostly Pinyon-Juniper/Grass and Atriplex/Grass type vegetation.

The SCA cogeneration operations constitute a major factor in the local economy. The operations are of
significant importance to the socioeconomic well being of the area. The "1990 Statistical Abstract of
Uiah' provides figures showing that mining accounts for 17.14% of all non-agricultural jobs and pays the

highest of all non-agricultural fields in Carbon County. These figures are presented in Figwe 4-2.

Local Laws Regarding Land Use Classifications

The Permit Area and adjacent areas fall within the jurisdiction of East Carbon City, Sunnyside City, and

Carbon County. All three entities have zoning and land-use ordinances which allow the types of activities

associated with the SCA facilities. Selected zoning information available from these entities is found in

Appendix 4-4.

Cultural and Historic Resources Information

Appendix 4-5 incorporates a copy of "A Stratified Archeological Sample Survey of Kaiser Steel

Corporation Sunnyside Mine Lease, Carbon County, East Central lJtah." This document was obtained

from the Kaiser Steel 1985 Permit on file with the Utah DOGM. This document was prepared, under

contract to Kaiser Steel Corporation, by the Consulting Services Branch, Antiquities Section of the Utah

Division of State History who also conducted the field survey. The survey included the entire Kaiser area

in the early 1980's. The SCA permit area was a portion of the Kaiser area atthat time and was included in

the survey.

A cultural resource survey of the SCA Permit Area was completed by the Utah Historical Society

Preservation Office Survey and Planning staff in the Fall of 1993 (Appendix 4-3). There are two sites

potentially eligible for nomination with the National Register within the SCA Permit Area and adjacent

ur"u, the coke ovens located on Site 42CbWn5 (within the SCA Permit Area) and a cemetery located

on Site 42Cb538 (adjacent to the SCA Permit Area). Site descriptions for each site are included in

Appendix 4-1 and Appendix 4-5. Plate 4-2 shows the location of the coke ovens, the cemetery, and other

siies adjacent to the SCA Permit Area which are mentioned in the following paragraphs. It should also be

noted that no prehistoric sites were recorded prior to this study.

Located in Section 6, Township 15 South, Range 14 East are approximately 26 coke ovens remaining

from the original 800. Coal from the mine was brought down by rail into the top of the coke ovens, and

the oven was given a "charge" through a hole in the top. After 72 hours, the coked coal was removed
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from an opening on the side and loaded onto another rail car. These coke ovens are the only physical
remains from the era when Sunnyside coke was used widely throughout the western United States for
smelting.

The site containing the cemetery consists of a badly disturbed cemetery located in the approximate center
of the SCA cogeneration power plant site. It is completely riddled with praitie dog holes and vandals
have been quite active, tipping over headstones. An unknown number of graves are present. The few
headstones present (ca. 20, including fragments) appear to be handmade out of a variety of substances
(cement, wood, wrought iron). No complete death notices are present and most of the headstones are

weathered beyond recognition. What few are partially readable appear to be Hispanic names with deaths

during the first decade of century. Several graves are enclosed by bedsteads and cornmercial
wrought iron fencing material. SCA has erected a chain-link fence around the perimeter of the cernetery
to protect it from disturbance.

There are two other sites that are listed as non-significant by the National Register and consequently, are

not considered to be potentially eligible for registration as Historical Places. The first of these consists of
a diffrrse, non-pafferned scatter of plus or minus 50 interior and secondary flakes and one possible biface
fragment (Site 42Cb539) located above the head and north of Icelander Creek. The second site consists
of an extensive distribution of bumed coal slag and clinkers and domestic and industrial trash situated on
a broad sage covered flat (Site 42Cb540). This site is located on the outskirts of East Carbon City.

Cultural and Historic Resources Sites

As stated previously, the only historic site identified within the SCA Permit Area is the coke ovens site

which is located in Site 42Cb24395. The coke ovens are located about 400 meters east of Sunnyside on
the edge of the refuse pile (see Plate 4-2). At the present time, twenty-six of the ovens remain. Several

have been previously destroyed in the north end to accommodate the expansion of the refuse pile. The
ovens are beehive-shaped with level roofs for "charging". The door openings, which all face east, are

large enough to walk into a cavem about 2.3 meters high and 3 meters in diameter. Varying amounts of
vandalism has occurred to the ovens and they remain in uncertain states of stability.

Within the SCA Permit Area, there are no units of the National System of Trails or the Wild and Scenic
Rivers System.

Projected Impacts and Preventative Measures to Cultural and Historical Resources

The identified sites have coexisted with the Sunnyside mines for over ninety years. A11 sites have been

affected by past activities.

There are three potential types of impacts that could affect the cultural resources in the SCA Permit Area.
The first type includes naturally occurring events such as erosion, flooding, fire, landslides, earthquakes,

etc. No mitigation efforts are planned for these naturally occurring impacts.

The second type of impact is vandalism. This occurs in the form of illegal excavations (relic hunting),
destroying standing walls, defacing rock art or architecture with paint, target practice, etc., or illegally
removing surface artifacts. Vandalism cannot be totally prevented, but can be curbed. SCA will be on

the alert for, and remove people from, the sites that are on the National Register. SCA has erected a

chain-link fence around the cemetery to protect it from vandalism. SCA will also enclose the area
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surounding the coke ovens with stakes, flagsn signs or other markers. See Plate 3-l for the approximate
location of these markers. No constnrction activrty will be permitted to occur within this marked area.

A third type of impact results from conskuction, gaining access to specific area (roads and nails), or any
other human related ground disturbance. SCA will either avoid the National Register quality sites or
undergo specific mitigation procedures prior to the impact of the site. At the present time, planned
ground disturbance within the SCA Perrrit Area will not impact any known cultural resources.

Sensitivity Zones

The application of predictive models to develop sensitivity maps for cultural resource management has
been completed for the original SCC Permit Area. The long term pqpose of such maps is to release some
areas from furttrer requirement under federal cultural resource laws while concentrating concern on high
probability areas (Reed and Nickens 1980). The result of such an attempt for this project is shown on
Plate 4-3.

Three zones are outlined on Plate 4-3. The zones are designated as "high", "medium", or "lovr". fire high
density areas are limited to the primary canyon bottom and the first or second contour (12 to 13 meters)
above the canyon floor, plus the valley pediment. High sensitivity areas have deep soils, open sage parks,
and are at least 3040 meters wide. Site density is about 1.12 sites per squars mile. Medium sensitivity
areas are limited to high altitude (2280 meter a.s.l.) flat benches. Medium sensitivity areas average about
.85 sites per square mile. The remaining area is classified as low density and includes the talus/cliff
slopes and the nalrow (30 meters or less) secondary canyons. Average site densrty is less than .10 sites
per square mile.

The entire SCA Permit Area is located within a high sensitivity zone. The majority of the land
surrounding the SCA Permit Area lies within low sensitivity zones with the exception of a few small
areas that are characterirndby high altitude flat benches, consequently lying in medium sensitivity zones.

Based on the existing data, the following future management programs will be implemented in order to
preserve the land within the SCA Permit Area:

1. All sites listed as eligible for nomination to the National Register of Historic Places be protected
from impacts by the SCA cogeneration project. As described earlier, the aneas have been fenced
orwill be identified with stakes and flagging so that the areas are not disturbed.

2. For eligible sites threatened by future mining impacts, SCA will instigate a program of adequate
mitigation prior to impact as negotiated with the State Historic Preservation Officer.

Previous Mining Activity

The SCA Permit Area has no! and will not be used for subsur{ace mining operations. The SCA Permit
Area that is being addressed in this report is associated only with operations related to coal mine waste
disposal and excavation. Mining activities associated with disposal of coal mine waste have been
occurring in this area for several decades.
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4ll.2l0 Type of Mining Methods Used

Details on mining methods can be found in Chapter Nine, Mining Plan. Additional operational

information is included in Chapter Five.

Coal Seams or Other Mineral Strata Mined

SCA is excavatng awaste coal refuse pile rather than mining an underground coal seam.

Approximate Ilates of Past Mining

The original SCC permit area has been mined continuously since the late 1890's. Over sixty million tons

of coal has been eitracted during this period. Kaiser Steel Corporation leased the No. 2 Mine from lJtah

Fuel Company in 1942 to provide coking coal to the newly constructed steel mill at Fontana, California-

In 1950, Kuir.r Steel p*chased the entire properly. Subsequently, ownership changed hands to SCC and

a small portion, for which this Permit Application applies, is now owned by SCA. Plate l-l shows the

permit boundaries and ownership of the areas surrounding the SCA Permit Area. It should be noted that

lh.r" a.re no underground mines within the SCA Permit Area. All the underground mines lie within areas

outside of the SCA Permit Area and are either abandoned or operated in accordance with other mining

permits.

4I2 RECLAMATION PLAII

Postmining Land-Use Plan

Reclamation essentially commenced with the first ton of coal mine waste removed and used as an

alternative energy fuel. Practices will be limited to excavation and handling of coal mine waste to

segregate non-combustibles and redisposing of such materials in a controlled manner. SCA's operating

ptin ior its adjacent alternative energ;rpower plant is designed to substantially reduce the final quantity of
coal mine waste which will ultimately remain within the existing refuse disposal area. Reclamation will
be a continuous process over the life of the mining operation, ultimately grading, covering and

revegetating any remaining non-combustible materials.

Details on interim reclamation can be found in Chapter Nine, Mining Plan. Chapter Ten, Reclamation

Plan outlines components of the final reclamation plan-

The following sections outline the proposed use of the SCA Permit Atea, capacrty of the reclaimed land

to suppo rt a variety of alternative uses, and the relationship of the proposed use to existing land-use

policies and plans.

Existing land-use adjacent to the SCA Permit Area is primarily fish and wildlife habitat, limited gtazrng,

and minimal cropland. The land-use picture has not changed significantly and is not expected to deviate

in the future. Post project land use will be fish and wildlife habitat.
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Soil Suitability

Several borrow areas have been identified for use as topsoil in future reclamation (Plate 5-l)' A

discussion of the suitability of the soils and their capability to support the post-mining land use is

included in Chapter Two in the section titled "Suitabilrty of Topsoil Substitutes."

Control Measures to Mitigate Impact

Control measures to mitigate impacts on present land-use include steps to protect surface waters, soil

resources, vegeration, and fish and wildlife- Additional information can be found in Chapter Two (Soils)'

Three (Biology), and Seven (Hydrology) which detail mitigation measures.

Wildlife Species and Habitat Requirements

Many fish and wildlife species and their specific habitat requirements are listed in Chapter 3, SectionSzz'

This section includes information on maCroinvertebrates, fish, amphibians, reptiles, birds, and mammals'

The section discussss many species which are not expected to inhabit the area in great abundance, but it is

hoped that a large variery oi th. identified species will find the post-*io9 reclaimed area suitable for

habitat. The wiilllife species most likely to inhabit the reclaimed site would include a variety of birds;

larger mammals such bs deer, elk, and coyote; small mammals such as marrnots, ground squirrels,

chi"pmunks, rabbits and other ground dwelling rodents; snakes and ottrer small reptiles; and potentially

small amphibians.

Details found in Chapters Nine and Ten concerning the reclamation plan are anticipafd to establish a

variety of features which can provide habitat for many differenJ species. For example, placement of rock

piles irovides habitat for small mammals, reptile* *d amphibians; and planting groups of pinyon/juniper

ioUfi"gr provides habitat for larger marnmals, small mammals, birds, and other wildlife.

Vegetation species which are anticipated to be established in the reclaimed site have been incorporated

into the desigued and approved seed mixes. The native vegetation species have been selected for the

value to habitat of different wildlife species and the ability to establish themselves in this particular area'

Tables i-4, jA and 3-3 provide information concerning vegetation values and species characteristics in

the seed mixes. The approved seed mixes are shown in Figures l0-2, 10-3, and 10-4.

Regional Land Use

Regional land use has been fully discussed in the U.S. Geological Survey's "Final Environmental

Statement, Development of Coal Resources in Central Utah, Part 1 - Regional Analysis" (1979)'

In the seven-county region, Federal lands, including those of the National Forest and National Park

systems, account firi6i/oof the land surface, while only about TYowas irrigated farm acreage. A current

letter from the SCS states that there is no prime farmland within the original SCC permit area (see Figure

2-r).

The livestock industry, mostly cattle and sheep grazing, has been part of the region's historical economy'

The timber industry hus *nly a few small saw millr rtitt operating mostly to supply fence posts, and

lumber.
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Land Owner or Surface Manager Comments

SCA owns the small portion of land (approximately T;g3is acres) containing the refuse pile and slurry

ponds which comprise the SCA Permit Are
i.#;;:;";;';;,".*t, .."u A lener owner is included in Figure 4-3. This letter contains

A -^- ^t^L^^ ^^ +^ +Lo

comments from David pe former Vice Presi ent of Sunnyside Cogeneration Associates' as to the

proposed post-mine land use.

Mineral OwnershiP, Mines and Wells

Within the SCA Permit Area, there are

producing or gas wells.

Socioeconomic Considerations

n operating underground rnines nor a1.e there any oil

Carbon County, with its low population density and isolation from Utah's urban centers, is historically an

important coal-producing area in the state. The local economy is dependent upon conditions of the coal

market.

Utah Department of EmPloYment

agricultural emPloYment of 7,624

1.95% in contract construction; 5.

trade; l.S2% in finance, insurance, and real estate;

service related fields. Statistics also show that in 1

Carbon county were $2,g20.00 which are the highest of all the non-agricultural fields in Carbon County'

This data is from the "1990 Statistical Abstract of Uta " and is included as Figure 4-2.

The SCA operations contribute a substantial share of employ ration

indirectly, in other business. Its continued operation is of s to the

well being of the area.

Suitability and ComPatibility

Land use during operation will continue to be as a fuel source for SCA's cogeneration facility and as a

disposal site foi coal mine waste in coarse or fine refus

operation on land use is minimal and during the pennit pe

from the scA cogeneration facility in the scA Permit

operations should have a minimal effect on the SCA Permit Area-

The final grading will be suitable for reclamation and revegetation and will be compatible with the natural

surroundings and the approved posLmining land use.

4I3 PERFORMANCE STAI\DARI}S

post-mining land use will be the same as pre-minin following

mining are designed to allow the area to revert to the ning' All

disturbed areas will be restored in a timely manner to land uses

or higher or beffer uses.

or leases m
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The coke ovens which are located on the Northeast corner of the SCA Permit Boundary will be preserved
by avoidanee as recommended by the Utah State Historical Preservation Office. Operational activities
and reclamation activities will be caried out such that they do not disturb the existing coke ovens.

The post-mining land uses will be the same as the pre-mining land uses. The post-mining land uses will
be practical and reasonable, they will be consistent with applicable land-use policies or plans and they
will not cause or contribute to violation of federal, Utah, or local [aw.

4r4 ALTERNATIVE POSTMTNITNG LAIID-USE REQUEST

420 ArR QUALTTY

421THRU 423 AIR QUALITY PERMIT

SCA will continue its programs in the perrnit area to comply with the requirements of the Clean Air Act
and other applicable air quality laws and regulations, as well as health and safety standards. SCA has not
violated any air qualrty laws to date. A copy of the SCA's Air Quality Pennit is included in Appendix 4-
2. SCA will coordinate specific air qualify needs with the Utah Division of Air Quality.

A weather station is located at the Sunnyside Town Hall, but no air quality monitoring devices are
currently in use. Air pollution sources come from fugitive dust from the coarse refuse stockpiles and
unpaved roads.

424 F'UGITIVE DUST CONTROL PLAN

Effects of Mining Operations on Air Quality

Most of the region around the SCA Permit Area has been designated a Class II area for purposes of
determining any significant amounts of air quality deterioration. Deterioration of the air qualrty is not
expected during the perrrit period with the exception of short high wind periods when sand and smaller
grained particles will be picked up outside of the SCA Permit Area and added to the air in the permit area.

The haul road used by the refuse trucks is unpaved. To control fugitive dust, roads will be maintained in
accordance with SCA's Air Quality Permit (see Appendix 4-2) and as specified in Chapter Five, Sections
527 and,534.
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CHAPTER FTVE
5OO GENERAL ENGINEERING

510 INTRODUCTION

The refuse disposal area, previously created by the Sunnyside Coal Company (SCC), has been acquired
by Sunnyside Cogeneration Associates (SCA) to serye as a long-term supply of waste fuel for its coal
mine waste-to-energy facility, located adjacent to the SCA Permit Area. SCA's alternative energy project
has been approved by the Federal Energy Regulatory Commission as a Qualiffing Facility, based on the
usags of coal mine waste as fuel in its fluidized-bed combustion boiler. SCA will use "active waste" from
off-site processing plants/refuse piles, "accumulated waste" from refuse piles, and other alternate fuels as

sources of waste fuel for the facility. SCA's fueling plan will require excavation of coal mine waste from
the existing refuse pile, which began as early as January 1993.

Based on SCA's contract for the sale of electricity to Utah Power and Light, handling coal mine waste to
serve as an alternative energy fuel will be a consistent and continuous process. Coal mine waste that
continues to be generated by off-site preparation plants

ill also be factored into SCA's fueling stratery, which can allow direct acceptance of coal mine
waste at the facility, or temporary placement withi the refuse disposal area
prior to utilization.

SCA will excavate coal mine waste from the refuse disposal area based on sampling and analyses and a
materials handling plan which will be periodically updated by SCA. Excavation of the coal mine waste
will be considerate of material quality, pile and embankment stability, and mine operation. Over the life
of SCA's facility, near$ all of the coal mine waste will be burned to generate electricity. Final
reclamation of ttre refuse pile will be accomplished after all of the coal mine waste is either bumed as a
fuel, or repositioned within the refuse disposal area for final disposal, if determined to be unacceptable
fuel material (i-e., ashes, rock, soil, etc.).

Currently, there are activities that occur outside the Sunnyside Cogeneration Associates Permit Boundary
that have significant bearing on the operations of the SCA Cogeneration facility and the SCA Permit
Area. These activities occur in conjunction with the SCA permit site.

In order for SCA to acquire the quality and quantrty of fuel for the cogeneration facility, coarse or fine
refuse materials may be accepted from off-site facilities as needed. The refuse is stockpiled in designated
areas within the SCA permit site then mixed with existing refuse on the SCA permit site and transported
to the cogeneration facility. These operations; acceptancs of refuse from off-site facilities and the
transporting of coarse refuse to the cogeneration facility, require access roads that extend beyond the
limits of the SCA permit boundary.

In addition to the access roads mentioned above, there are access roads to the south of the SCA permit
boundary that are utilized for the purposes of the SCA operations. These roads are utilized to access areas

of the SCA permit site that are inaccessible from the north side of the permit area. They are used by
authorized contractors of SCA for the purposes of such activities as: water qualrty monitoring, periodic
inspections and site maintenance as needed.

Activities that occur outside the SCA Permit Area also include watersheds outside the permit area that
drain into contained areas within the permit area. Chapter Seven of the Permit outlines these watersheds
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and the areas to which they drain. Also included are detailed maps and calculations showing the amount

of water from each watershed and the capacrty of the drainages and ponds that were constructed to
contain them. In some instances, a drainage cofirmencing within the SCA Permit Area may extend

beyond the limits of the SCA permit boundary. An example of this is the outlet of the Pasture Sediment

Pond. In such a case, SCA commits to maintaining this drainage and providing the necessary information
to the Division to show its adequacy to handle the required storm event. ln the event that this occurs

elsewhere within the perrrit area, SCA wilt handle each instance on a case-by-case basis and notifr the

DOGM of any proposed changes to the Permit.

It should be noted that the SCA operations encompass a number of entities that do not necessarily lie or

operatewithinthepermittedaIea.Thes,e-@activitiesthatoccuroutsideofthepermitted
area are done so in a controlled manner under permits from other agencies, and have been incorpotated
into the entire design and plan of the SCA Cogeneration facility. SCA understands the implications of
utilizing entities outside of the permitted area and commits to maintaitting the applicable areas in
accordance with DOGM requirements.

This chapter includes operation plans, reclamation plans, design criteria, and perfonnance standards that
are applicable to the SCA Permit Area. Design calculations are referenced in the appropriate sections

along with maps, plans, and cross-sections. It should be noted that SCA has relied on data" maps, plans,

and cross-sections from previous approved permits for the SCC mines in order to verif,i locations of
geologic structures, sediment ponds, borrow areas, road culverts, creeks, etc. that lie within the SCA
Permit Area. In this chapter where the "permit area" is referred to, the SCA Sunnyside Permit Area is to

be assumed unless the larger overall area for the SCC is specifically referred to in the text as the "original
SCC permit area."

512 CERTIFICATION

512.100 Cross Sections and Maps

The maps and cross sections, associated with this permit, have been prepared and certified by, or under

the direction of, a qualified, registered professional engineer or land surveyor, with assistance from
experts in related fields such as hydrology, geology and landscape architecture. These maps and cross

sections will be updated as required by the Division of Oil, Gas and Mining (DOGM).

A list of plates that are applicable to the SCA Permit Area as required under R645-301-512.100 through
R645-30l-512.260 are included in the General Table of Contents.

512.110 Mine Workings

No underground mine workings exist within the SCA Permit Area. Plate 5-7 delineates the extent of
surface areas previously disturbed by mining activities. Plate 5-8 shows the existing surface and

subsur ce facilities and features which have been associated with rnining activities.
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512.120 Surface Facilities and Operations

Plate 5-1 shows the location and size of existing areas of spoil, waste, coal development waste, and non-
coal waste disposal, dams, embankments, other impoundments, and water treafinent facilities within the
SCA Permit Area. It also shows the facilities used for crushing and screening the coal refuse as well as

the features associated uiith the adjacent cogeneration facility.

Plateg 5-5.A - E sho topsoil pile cross sections.

512. 130 Su rface Configurations

As required under sections 542.300 and 302-200, maps or cross sections detailing plans for soil
stabilization, compacting and grading are referenced in the appropriate sections.

512.14[ Hydrolory

Maps required under R645-301-722 and R645-301-731.700 are included in Chapter Seven, Hydrology.
Among these requirements are locations of subsurface water within or adjacent to the SCA Permit Area,
intakes for current users, sedimentation ponds, coal processing waste banks, and embankments. Maps are
provided only when the above mentioned locations fall within the SCA Pennit Area or within an adjacent
area that will potentially impact the SCA Permit Area.

512.150 Geologic Cross Sections and Maps

Chapter Six, section 622, includes jnformation applicable to the SCA Permit Area such as: elevations and
locations of test borings and core samples; nature, depth, and thickness of coal seams; and crop lines and
strike and dip ofthe coal.

512.200 thru 512.260 Plans and Engineering Ilesigns

Plate 5-l outlines the locations of excess spoil, durable rock fills, coal mine waste, impoundments and
other surface facilities within and adjacent to the SCA Permit Area. Plate 5-2 outlines the locations of
primary roads. The design of the Excess Spoil Disposal Areas is found in Chapter Nine and Appendices
9-2,9-5, and9-7. Coal mine waste will also be placed in the Excess Spoil Disposal Areas.

513 COMPLIANCE WITII MSIIA REGULATIONS AFID MSHA
APPROVALS

513.100 thru 513.800 Compliance with 30 CFR

Coal mine waste darns, embankments, impoundments, sedimentation ponds, refuse piles, the
extinguishittg of coal mine waste fires, and the nature and timing of reclamation activities will meet the
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performance standards set forth by the MSIIA. The embankments and impoundments that are regulated
by the MSI{A are shown in Plate 5-4, Slope Stabitity Criteria Map. Where applicable, SCA will compty
with all MSIIA Regulations and obtain all required MSHA Approvals.

A geotechnical report prepared in February 1987 and updated in June 1992 by Rollins, Brown and

Embankments meet the requirements of 30 CFR 77 .214 and 77 .215. The cross-sections for this report are
shown in Plate 5-6.

Coal mine waste fires will be extinguished by placing two-feet of borrow material over the burning area.
Only those persons authorized by the Operator, and who are familiar with the appropriate procedures will
extinguish aoy coal mine waste fires. The source of borrow material may be any of the borrow areas
within the Permit Area where excess material exists beyond that needed for reclamation, or from spoil
material removed during the mining process, or from an acceptable off-site source. When * a.*u it
mined, the fire control materials will be placed in the Excess Spoil Disposal Area.

SI4INSPECTIONS

514.100 thru 514.140 Excess Spoil Disposal Areas

A professional engineer or specialist experienced in the construction of earth and rock fills will
periodically inspect the fill throughout the construction period (at least four times a year) as required by
the DOGM. These inspections will be performed during critical construction periods such as: foundation
preparation, installation of final surface drainage systems, and the final graded and revegetated fill. A
schedule forperiodic inspections is provided in Table 5-1.

A certified report will be provided by the professional engineer promptly after each inspection. The
report will include any appearances of instability, structural weakness, md other hazardous conditions as
well as the results of samples taken to determine the acid/toxic potential. The report on the drainage
system and protector filters will also contain color photographs taken in compliance with section 514.130
thru 514.133 that are representative of the site. Photographs will accompany each certified report and will
include physical features of the site in order to specifically and clearly identifu the site-

A copy of each inspection report will be retained at the SCA cogeneration power plant site and at the
off,tce of the Engineer. A copy of the inspection report will be promptly sent by SCA to the Division, as
required.

514,200 thru 514.250 Refuse Piles

A professional engineer or specialist experienced in the construction of earth and waste structures will
inspect the refuse pile on a regular basis (at least four times a year) as required by the DOGM. These
inspections will be perforrned during critical construction periods such as: foundation preparation,
placement of underdrains and protective filter systems, installation of final surface drainage systems, and
the final graded and revegetated facility. A schedule of periodic inspections is provided in Table 5-1.
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Abandoned coal refuse piles are often times reactivated, and reprocessed to recover a marketable coal
product. On some occasions, piles are reworked several times, using various processing approaches.
SCA's activities will assure that no reworking of this pile occurs in the future, as the small arnount of
remaining materials will have been determined to be non-combustible. SCA's use of coal mine waste to
generate electricity is consistent with our national energy policy to conssrve our domestic energy
resources.

523 MII\ING METHODS

SCA's activities will include excavation and handling of coal mine waste and redisposal of non-
combustible materials within the SCA Perrnit Area. Approximately 410,000 tons per year of coal mine
waste will be consumed by SCA. The fueling plan for the coal waste fired generator will require
excavation of accumulated waste from the existing pile areas, beginning as early as January 1993, and
continuing for approximately thitty years. Based on SCA's contract for the sale of electricity to Utah
Power and Light handling coal mine waste to serve as an alternative ensrry fuel will be a consistent and
continuous process. Coal mine waste that continues to be generated by offsite preparation plants will also
be factored into SCA's fueling stratery, which can allow direct acceptance of waste at the facility, or
temporary placement within the refuse disposal area prior to utilization.

Detailed plans on excavation activities can be found in Chapter Nine, Section 9.6.

SCA will use a standard mobile fleet of excavation equipment which may include all or some of the
following: dozers, front-end loaders, end-dump trucks, scrapers, back-hoes, and support equipment
(water truck, maintenance vehicles). Excavation will be caried out in lifts, to assure continued stability
of the refuse pile, while providing ability to segregate non-combustible materials as they are encountered.
An advancing benched face working area will provide access to fuel along a face on each working layer.
Sampling and testing will be a continuous process to insure that materials provided to SCA's cogeneration
facility meet minimum levels of combustibility. Materials will be segregated as they are excavated for
handling in one of three ways: 1) direct hauling to the power plant silte,2) redisposal within the SCA

, or 3) handled through a static grizzly on the refuse
pile to separate non-combustibles (rocks, metal, timbers, etc.). Any materials separated through the
grizzly will be temporarily stored in piles until loaded and transported to the combustor or the refuse
disposal atea. The grizzly stagin g arca will be relocated from time to time as excavation activities
wa:rant, and will minimize accumulations of separated materials.

523.100 thru 523.220 Sur{ace Coal Mining and Reclamation Operations Relating to Underground
Mines

No activities related to the SCA Permit Area will be conducted closer than 500 feet of an underground or
abandoned underground mine. This is reinforced by the fact that there are no underground or abandoned
underground mines within 500 feet of the SCA Permit Area boundary.

524 BLASTING AI\D EXPLOSIVES

There will be no blasting or explosives used within the SCA Permit Area. Thus, regulations 524 through
524.800 are not applicable to this Permit Application and consequently are not addressed.
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525 SUBSII}ENCE

No material damage or diminution within the Perrnit Area will be caused by subsidence because no
underground coal resources are available within the Permit Area which would ruu.* subsidence. No past
or future underground coal mining operations have or are likely to occur within the SCA permit Area.

526 MIIIE FACILITIES

ections contain naratives explaining the construction, modification, use and maintenance
lie within the SCA Permit Area and are designated in sections 526.100 through 526.300.

526.100 thru 526.116 Mine structures and Facilities

Surface and subsurface facilities and features which existed prior to January ZI, lgll are shown on plate
5-8 existing surface and subsurface facilities and features. Existing *,rrfu.* features are identified on
Plate 5-1 Surface Facilities.

SLIIRRY HANDLING and STORAGE

The slurry ditch was constructed in the 1950's, for the purpose of transporting coal processing waste in
slurry form from the Sunnyside Mine wash plant to the disposal sites within the curr.trt SCA permit area.

Typically, during operation of the Sunnyside coal wash plant, one slurry pond was in use while the other
was in either the drying or cleaning stages. Occasionally when both slurry ponds were being serviced,
flows were diverted to the East Slurry Cell. With the cessation of operations at the SCC Wash plant,

, slurr}' is no longer being transported to the SCA Permit Area. The Excess sal Area #2 has
I been approved to fill the area of the slurry ponds and clear water pond. This ludes additional

maintenance to the slurry ditch (see Appendix 9-7). The ditch meets or exceeds the permanent program
performance standards. It is of sufficient size to safely pass the design storm as calculated in Appendl Z-aJ.

The West Slurry CelI (fonnerly MSFIA No. 1211-UT-09-02093-03) was located near the center of the
permit arila. The cell was constructed in the 1950's as a disposal site for fine coal refuse slurry. Wet
slurry was last deposited in this cell in 1975 when the East Slurry Cell was put in operation. Sinle then,

, |V-coal.fines from other slurry cells as well as coarse refuse from the Sunnyside Mine have been placed
I in the cell. This area was actively mined by SCA during the first years of operations.

A dike was constructed of non-combustible earth materials across the existing wash to impound the
slurry. This dike was subsequently covered with coarse refuse material to stabilize the west b^ank of the
slurry cell in order to meet the permanent program performance standards under SMCRA. This dike
material was excavated during the SCA operations. The West Slurry Cell has been excavated to the point
where it no longer is considered an impoundment and has been decommissioned bv MSIIA. The area is
now only referred to as the Refuse Pile.

I ffre East Slurry Cell wagis located adjacent to and on the east side of the former West Slurrv Cell. The
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cell was constructed n 1974 primarily of coarse refuse material. The pond was constructed with a total
capacity of 184 acre-feet. The East Slurry Cell r','asis a temporary control structure w MSHA
No. 1211-UT-09-02093-02. The strucfure wasis a temporary impoundment as addressed in R645-301-
733.

the Refuse Pile.

The outer slopes of the east bank of the East Slurry Cell were reclaimed by the Sunnyside Coal Mine,
SCA intends to excavate the suitable coarse refuse and the fine refuse from the cell in accordance with the
mining plan outlined in Chapter Nine. Regular monitoring is conducted in accordance with the
regulations fo this-s+nre+ur+. These monitoring reports are available at the mine site. See
Appendix 7-3 for hydrologic calculations. This cell meets or exceeds the permanent program
performance standards.

Slurry Ponds #1 and #2 4nd the Clear Water Pond were located near the northeast corner of the permit
area. They were constructed during the 1970's to de-water the slurry from the Sunnyside coal wash plant.
Fine refuse slurry material arrived from the coal preparation wash plant by way of the open slurry ditch.
The ponds were designed to be used for de-watering, settling and filtration of the coal fines.

The Excess Spoil Disposal Area #2 has filled the area of the slurry ponds and e
Clearwater Pond (See Appendix 9-7). The Pasture Pond was enlarged in 2007 to receive storm water
previously received by the Slurry Ponds and / or the Clear Water Pond.

Other impoundments within the SCA permit site are also discussed in Section 526.300 Water Pollution
Control Facilities as well as in Chapter 7 and Appendix 7-3. Regular monitoring of all impoundments is
conducted in accordance with R645-514. These monitoring reports are available at the mine site and are
submitted to the Division as required. All impoundments meet or exceed the permanent program
performance standards.
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COARSE REFUSE HANDLING and STORAGE

Construction of the REFUSE PILE (MSHA ID Number l2ll-UT-09-02093-01), which SCA is
excavating, beganpriorto 1969. The westerntoe of the pilewas extendedto the west inthe 1970'sto
provide a stable embankment for the West Slurry Cell that existed at the time and meet the permanent
program performance standards. Additional refuse material was added to the top surface of the refuse
pile by the Sunnyside Coal Mine as recently as 1994.

Sunnyside Coal Mine over the past decades and outlines the intended mining sequencing as SCA
excavates the refuse usable as fuel for the adjacent power plant. The information used to create th
mine sequencing pl comes from a study conducted by John T. Boyd Inc. and has been included in
Appendix 9-l ofthe permit as a reference.

Temporary storag€ areas are identified on Plate 5-194. These aroas were approved by DOGM in 1993.

They are adequately graded to provide surface drainage towards an approved diversion which flows to an
approved sediment pond. These areas meet or exceed the permanent program performance standards.

Refuse Haul Roads are appropriately identified and classified on plates 5-2. They are graded and
maintained to meet or exceed the permanent program performance standards. Transportation facilities are

further discussed in Section 527. The south portion of the Old Coarse Refuse Haul Road, conskucted by
Sunnyside Mine in the 1970's, was reclaimed by SCA n 1994 (see Plates 10-2).

The Crushing and Conveyance Struetures located at the north end of the permit area were constructed
n 1992. The permit boundary was increased in 1994 to include these facilities. Plate 5-1 identifies the
structures within the permit area as well as the adjacent cogeneration facility. A narrative description of
the facilities is in Chapter Five. These facilities are maintained and operated to comply with the
appropriate MSHA requirements and to meet or exceed the permanent program performance standards.

The Excess Spoil Disposal Area #l (MSI{A # I2I1-UT-09-02093-04) is currently under construction
and will continue to be constructed throughout the life of the cogeneration facility. This area west of the
Refuse Pile was identified in 1993, for permanent disposal of excess spoil and coal mine waste. The
pennanent disposal area will be constructed and maintained to meet the permanent progritm performance
standards. Regular inspections will be conducted in accordance with R645-301-514.

Foundation studies conducted have determined that the area is appropriate for this permanent disposal
facility within the constraints of its design. Surface water is diverted around the disposal area. This site
is not a slurry cell and large quantities of wet waste are not disposed of in the pile. No existing seeps or
water sources were identified, therefore, concerns about acid leachate were determined negligible.
Under-drains were determined to be unnecessary. See Plates 9-1, Chapter nine, and Appendices 9-2, and
9-5 for design criteria.

The Excess Spoil Disposal Area #2 in the
northeast portion of the Permit Area. In essence, this small disposal area is designed to fill the two former
slurry ponds and the Clearwater Pond with excess spoil and coal mine waste.

This permanent disposal area is proposed to be constructed and maintained to meet the permanent
program performance standards. Regular inspections will be conducted in accordance with R645-301-
514. See Plates 9-8, ChapterNine and Appendix 9-7 for design criteria.
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The temporary storage area west of the Pasture pond for Non-Coal \ilaste was identified in 1993. This
area will be used as described in Chapter Nine for the temporary storage of non-coal waste until such time
as the material can be disposed in an appropriate local landfill. The storage area will be maintained in
accordance with the permanent progftrm perfonnance standards. The Industrial Waste I)ump, utilized
by the Sunnyside Mine since the 1970's, was closed and capped with l8 inches of clay material as
described in Chapter nine. This forrrer dump site is now used by SCA as Tbmporary Storage Area#Z.

Topsoil was removed prior to all new surface disfurbance and construction which coillmenced following
enactment of laws requiring its protection. The topsoil is stored in stockpiles on the permit site. After the
useful life of these areas from which the topsoil was removed, the topsoil witl be used to reclaim the area
in accordance with the reclamation plan. All topsoil piles on the SCA permit ar€a are appropriately
identified and protected. They have been revegetated for interim soil protection, and adequate berms are
in place to contain eroded sediment from the piles as calculated in Appendix 7-7. They meet the
permanent program perfiormance standards. See plates 5-5 for cross-sections and volumes of the
stockpiles.

The Revegetation Test Plots (Sacco Flats Test Plots), Iocated in the north-east portion of the perrrit site,
were consfructed by the Sunnyside Mine in the Fall of 1985. The SCA permit boundary was enlarged in
1993 to include the entire plots. These test plots are maintained to meet the permanent program
performance standards. Annual maintenance includes items such as fence repair and other items
identified as necessary.

526.200 thru 526.222 utilfy rnstallation and Support Facilities

The only utilities within the SCA Permit Area are power lines which are shorryn in Plate 5-1. These
power lines are maintained by Utah Power and Light. All operations will be conducted in a manner
which minimizes damage, destruction, or disruption of services provided by these UP&L electric lines.

Support facilities, of which fhere are currently none on-site, will be operated in accordance with a permit
issued to SCA for the refuse disposal area. Plans and drawings for each support facility to be constructed,
used, or maintained within the SCA Permit Area include a map, appropriate cross sections, design
drawings, ffid specifications sufficient to demonstrate how each facility will comply with applicable
performance standards. In addition to the other provisions of R645-301, support facilities will be located,
maintained, and used in a manner that:

L Prevents or controls erosion and siltation, water pollution, and damage to public or private
property; and

2. To the extent possible using the best technolory currently available - minimizes damage to fish,
wildlife, and related environmental values; and minimizes additional contributions of suspended
solids to stream flow or runoff outside the SCA Permit Area.
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526.300 Water Pollution Control Facilities

The water pollution control facilities within the SCA Permit Area include sediment ponds and diversion
ditches.

Sedimentation control ponds are used to store and/or treat water runoff from disturbed areas up to and

including a lO-year,24-hoar event. Designs of theponds and diversions are located in Appendix 7-3.
Details (including design drawings and calculations) for all sediment control ponds and diversion ditches
are included in Chapter Seven, Section 720.

All sediment ponds will be inspected as outlined for impoundments in Section 514.

Sediment removed from the ponds will be disposed of in the excess spoil area. If the material is to be

used as a borrow material, the material will first be sa:npled and tested to verifu its quality. Material to be

reused as topsoil substitute must meet acceptable classifications according to the Table Two from the
DOGM Guidelines for Management of Topsoil and Overburden and must comply with the Title V Coal
Program Guideline for Disposal of Sedimentation Pond Waste, dated November 26, 1990. The operator
will contact DOGM to receive approval of the location and the amount of material to be used. All
impoundments meet or exceed the permanent program performance standards.

526.400 Air Pollution Control Facilities

SCA will continue its programs in the permit area to comply with the requirements of the Clean Air Act
and other applicable air quality laws and regulations, as well as health and safety standards. A copy of
the SCA Air Quality permit is included in Appendix 4-2.

Most of the region around the SCA Permit Area has been designated a Class II area for pqposes of
determining any significant amounts of air qualrty deterioration. Deterioration of the air quality is not
expected during the permit period with the exception of short high wind periods when sand and smaller
grained particles are picked up outside of the SCA Permit Area and added to the air in the permit area.

The haul roads used by the refuse trucks are unpaved. To confrol fugitive dust, roads around the main
complex which are being used by mobile equipment will be treated with calcium chloride, potassium
chloride, or other acceptable biodegradable, organic wetting agents or sprayed with water as required
during dry periods as required by SCA's Air Quality Permit.

NON-MII{IN G RELATED ACTTVTTIE S

Terra-Teh a drilling company, has been testing drill bits periodically since 1975 in an area in the western
portion of the current SCA Permit Area. They generally drill to a maximurn depth of about four feet. The
area where drilling typically occurs is identified on Plate 5-1. Sunnyside Coal Company allowed Terra-
Tek to conduct these non-mining related activities while the area was part of their permit. SCA will
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likely allow the drilling to continue until such time as it conflicts with the SCA operations. The Division
was notified by letter dated March 77, 1993 of SCA's intentions regarding Terra-Tek.

527 TRANSPORTATION FACILITIES

The roads within the SCA Permit Area are shown on Plate 5-2. Also included on Plate 5-2 is a table
showing widths, grades and lengths of each road within the SCA Permit Area. Plates 5-2 (C. D, G, H. J)
AND 5-3 include ffiical cross-sections for the roads and plan and
profiles of each road.

Roads within the SCA Permit Area will be maintained during the permit period. Maintenance will consist
of basic custodial care to control erosion, repair of structures and drainage systems, removal of debris
from culverts and ditches, and replacement of road surface material as needed. Additionally, all unpaved
roads being used by mobile equipment and other unpaved operational areas wilt be water sprayed and/or
chemically treated as necessary to reduce fugitive dust as required by SCA's Air Quality Permit.

In the event of a catastrophic event, roads will be repaired as soon as possible after the damage has
occurred. Furthermore, there are no plans to alter any nafural drainage way, or make alterations involving
a steep cut slope.

ansportation facilities will be properly maintained and then restored at the end of the cogeneration
plant life to prevent damage to fish, wildlife, and related environmental values, as well as to prevent
additional contributions of suspended solids to stream flow or runoff outside the SCA Permit Area.
Appendix 5-7 includes a description of each road and structural stability calculations for the roadway
embankments. A few roads are identified in the

dditional information on final reclamation of roads can be
found in Chapter Ten. All transportation facilities meet or exceed the permanent program performance
standards.

WASTE COAL HANDLING SYSTEM DESCRIPTION

The following sections discuss operations involving the use of the crushing facility. The crushing system
utilizes the following units:

l. Waste coal receiving hopper (Truck Dump);
2. Transfer conveyors;
3. Primary and Secondary Crusher System;
4. Product Transfer/Stacking Conveyors/ Screen Station
5. Silo Storage/Transfer Conveyors; (Not in Permit Area)
6. Live-Storage Silos (Not in Permit Area).

The SCA Pennit Area was enlarged to include the crushing units on May 16, 1994. The items 5 and 6 are
not within the permit area. These facilities are associated only with the power plant operation and are not
part of the mining process. The SCA crushing unit exists solely to appropriately size all material utilized
in the SCA plant. This sizing is required regardless of the origination of the fuel. All material, whether it
be run of mine ("ROM") coal or waste coal, will be run through the receiving hopper and crushed and
sized accordingly.

500-14 February 20ll



It is anticipated that the SCA project may need to purchase six to seven thousand tons of ROM coal per
year. This coal will typically be utilized when the waste fines have been frozen and are less accessible.
There may be other circumstances when ROM coal will be utilized by the SCA facility.

Plate 5-l shows the location of the crushing facility in relation to the SCA Permit Site. Material to be
burned in the plant is run through the crushing and conveyor system and stored in the silos based on the
B.T.U. values, etc. Then, material is fed from the silos through a conveyor system into the power plant
and the boiler. The fluidized bed boiler requires material to be crushed to a certain specification.
Therefore, it is important the SCA crushing unit size the material correctly.

The waste coal pile represe approximately 23 years of
fuel supply on the ground. Sincelfthe SCC min cease{ operationS-teday within a few years after

scA 
ixing RoM coal with its

current waste coal supply additional waste
materials from other sites. All these materials must go through the crushing system that SCA has on site
to meet boiler specifications for fuel.

It is important to know that no maffer where material is obtained, whether it be from SCA's DOGM
permitted areag ROM coal, or waste material from another site, this material is all directly fed into the
waste coal receiving hopper and sized and crushed accordingly. SCA is not unique in this process. All
coal fired power plants have crushing units on site to prepare fuel for boiler specifications.

The following paragraphs include a detailed description of the waste coal handling system for the SCA
co generation fac ility.

The handling system provides for receiving Waste Coal from two independent sources, including
screening the material according to size, with the oversize material being crushed to a l/4" top size, and
storage in segregated, enclosed silo systems, (1,800 tons total capacity), according to BTU content, (high
or low), for reclamation in a proportioned blend by the plant operating system (provided by others).

The system also provides for: weighing incoming material as it is received, with printed record; removal
of metals via electro-magnet, with backup metal detection of the frnal product; and, the ability to
segregate crushed product into an open, dead-storage pile for emergency reclamation, if needed. Dust
control feafures of the system include totally enclosed live-storage silos and transfer points, covered
conveyor systems and a water-spray type dust suppression system at transfer points, as needed.

'Waste Coal Receiving Hopper

Material from the Waste Coal piles will be received in an 100 ton capacrty, ramped, drive-over Waste
Coal Receiving Hopper designed with slope angles to ensure the flowability of we! sticky coal.

The hopper slopes are lined with high molecular weight plastic sheeting ("slick sheet") to enhance
flowability as well as to act as a replaceable wear surface. Air cannons are provided in the lower hopper
walls to provide for flow activation for the fine pond material. The hopper is open, above grade, on one
side to provide a "push-in slot" for receiving coal by dozer when needed.

Dust control is accomplished with a water-t1pe suppression system to "fog" the hopper volume during
unloading of dry gob materials.
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Transfer Conveyoru

Waste coal flows from the Waste Coal Receiving Hopper on a slow-speed, houghing conveyor (200 tph
efilective capacity) which feeds a transfer conveyor (250 tph effective capacrty) that feeds the Primary
Crusher. The Receiving Hopper conveyor belt is a heavy duty 3-ply belt to resist bruising and tears at this
high impact point of loading.

A self-cleaning electro-magnet is mounted on the transfer conveyor to remove metals. A metal detector is
mounted over the transfer conveyor downstream of the magnet as a protection element for the
screening/crushing system. Additionally, a belt scale system {+ Il4% accuracy) weighs all incoming
material, with printed record.

Primary and Secondary Crushers

The Primary Crusher receives material from the transfer conveyor and sizes it to a nominal 1.5" size.
Crushed material from the Primary Crusher is deposited on the next conveyor which then feeds the
Secondary Crusher. Dust control for the Primary Crusher is a water-type supprossion system.

The Secondary Crusher receives material from the Primary Crusher and sizes it to a nominal 1/4" size. A
dust collection system is provided for the Secondary Crusher.

Product Transfer/Stacking Conveyorc/Screen Station

Sized material from the Secondary Crusher flows onto a 36u Product Transfer conveyor (250 tph effective
capacity) which fansfers it to a 36" Radial Stacking Conveyor (250 tph effective capacity). The product
is then conveyed either, to the Screen Station, to an open-pile for placement in dead storage, or to the Silo
Storage Conveyor for ftansfer to the live-storage silos.

The single deck Screen Station separates the crushed product at 114". A 60" transfer conveyor takes the
minus l/4" product to the Transfer/Loader Hopper.

A 36" conveyor takes the plus 1/4" product from the screen to a temporary stockpile. This product is then
transported to the Waste Coal Receiving Hopper (Truck Dump) to be reprocessed. A closed loop return
conveyor transfers this material directly to be recrushed in the Secondary Crusher without the need for the
temporary stockpile.

A 24" Transfer Conveyor and a 30" Radial Stacker hansfer a portion of the screened product from the
Screen Station to an open pile for dead storage.

Dust Control for the Product Transfer and Stackiog Conveyors and the Screen Station is a water-type
suppression system and is applied as follows: immediately following the Secondary Crusher, at the
transfer point between the 36" Product Transfer Conveyor and the 36" Radial Stacker, and at the outlet of
the Screen Station.

The Transfer/Loader Hopper is mounted above the Silo Storage Conveyor. The Transfer/Loader Hopper
is lined with slick sheet.
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Silo Storage/Transfer Conveyors

The Silo Storage/Transfer Conveyors are located adjacent to the Permit Area and are associated with the
polver plant operation. The Silo Storage Conveyor is a stationary, troughing conveyor (250 tph effective
capacity), which conveys product which has either been fransferred directly from the Radial Stacking
Conveyor, or reclaimed from the dead storage pile, to a transfer point on top of the f,rst of three Live-
Storage Silos.

Transfer points on top of each silo are semi-enelosed, with Y-gate chutes on the first two silos to direct
the product into the silo, or onto the Silo Transfer Conveyors which connect to adjacent silos. The chute
work is lined \Mith slick sheet to enhance flowability.

Live$torage Silos

The Live-Storage Silos are not located within the Permit Area. Th*y are not associated with the mining
operations. The three Live-Storage Silos are steel, totally enclosed cylindrical silos with cone hoppers
(23,950 cubic feet total capacrty each). Hopper angles are a minimum 60 degrees to ensure free flow of
material during reclamation. A manually-operated, positive shut-offgate is included at the hopper outlet
to provide for maintenance of adjacent mechanical equipment (to be provided by others).

Other silo features include bin level indicators and air-cannon flow activators. The silos are mounted
with the outlets at the appropriate levef neax grade, to provide for transfer of material by feeder systems
onto the plant feed conveyor (to be provided by others).

528 IIANI}LING AI{D DISPOSAL OF COAL MINE WASTE

The applicabilify of Section 528 is related to handling of excess spoil and coal mine waste only. Details
on the excavation ofthe coal mine waste can be found in Chapter Nine, Sections 9.6 through 9.?,

Excess Spoil Ilisposal Areas

Excess spoil will be placed in an Excess Spoil Disposal Areq designated on Plates 9-lA, 9-lB, 9-lC, and
9-1D or on Plates 9-8 A-D, in a controlled manner to ensure mass stability and prevent mass movement
during and after constuction. The disposal site will be designed and constructed to ensure that leachate
and drainage from the area is controlled and does not degrade surface or underground water. tfr/astes will
be routinely compacted and covered to prevent combustion and wind-borne waste. When the disposal is
completed, a minimum of eighteen inches of soil cover will exist over the site and the site will be
revegetated in accordance with the approved reclamation plan.

The Excess Spoil Disposal Areas will be inspectdd as required in Section 514.

Additional information concenring spoil disposal is outlined in Chapter Nine and Appendices g'2,9-5 and
9-7.

Slurry Ponds

Fine refuse from the SCC preparation plant was previously moved to dewatering or disposal areas by
slurry hansport in an open ditch. There were four slurry ponds within the SCA Permit Area: the West
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Slurry Cell, the East Slurry Cell, Slurry Pond One, and Slurry Pond Two. The East and West Slurry Cells
were settling and evaporating impoundments that were constructed prior to or during 1974. Slurry Ponds
One and Two were seffling ponds. Presently, the SCC preparation plant is no longer in operation- Slurry
Pond One and Slurry Pond Two have been filled in connection with Excess Spoil Area #2. The East
Slurry Cell e West Slurry Cell have been#as
excavated to the point that they areit no longer is-*+impoundme

irements for their current use.

Subsidence will not affect the reas since the structures do not overlie the coal
seam and are located several miles west of the nearest outcrop. Mud flows, rock debris falls or other
landslides are not expected to be a problem because the embankments are located at or above the level of
the surrounding topography. Possibility of failure downhill of the embankments is limited to a thin layer
of colluvial material on bedrock. Failure ofthis material would not threaten the embankments.

Coarse Refuse

500-18 February 20ll



Detailed cross sections and grades for the Coarse Refuse Pile e shown in Plate 5-6.
This plan shows the limits of the co:use refuse pil .

The coarse refuse disposal area is located on and is part of the west embankment of the former West and
East Slurry Cellg. The West Slurry Cell was constructed in the late 1950's to impound coal slurry from
the Sunnyside mine's preparation plant. Coarse refuse material was added to the top and sides of the
impoundment as the slurry level increased. The West Slurry Cell ceased being used as a settling pond in
1975 when the East Slurry Cell was built. Since that time, SCC continued to use the west embankment of
the West Slurry Cell as the coarse refuse disposal area to stabilize the embankment and ultimately allow
continued use of the West Slurry Cell.

The existing coarse refuse pile was built in lifts by leveling end dumped piles of material. The coarse
refuse pile maintains a maximum 27 degree (2 horizontal:l vertical) outslope and is terraced on Sg-foot
vertical increments. The terrace is a minimum 2O-foot wide and is gently sloped to control surface water
runoff and control erosion.

Geotechnical investigation of the West Slurry Cell embankments were conducted in 1984 and again in
1986. The 1984 work (Appendix 5-3) indicated that the West Sturry Cell embankment above the active
coarse refuse disposal area was not stable with a static safety factor of 1.03. The study concluded that a
safety factor of 1.46 would be obtained by maintaining morimum slopes of 2 (h) : I (v) and maintaining a
moist compacted material density of 100 lbs per cubic foot. SCC continued stabilization of the west
embankment by wheel compacting coarse refuse in lifts, maintaining 50-foot high benches at a maximum
2 (h) : I (v) slope, and establishing a minimum 2O-foot terrace at every bench.

A 1986 report (Appendix 5-5) developed for a proposed coarse refuse pile expansion to the north of the
existing coarse refuse pile, concluded a2 (h): 1 (v) slope between S0-foot high benches and terraces of
30-feet in width, while maintaining a moist compacted material density of 100 lbs per cubic foot provides
an adequate factor of safety (greater than 1.5) under static conditions.

Cross-sections shown in Plate 5-6) indicate the coarse refuse pile embankment
maintained the slope and bench criteria established in the geotechnical investigations. Recent in-place
density testing (Appendix 5-6) indicated moist compacted densities greater than 100 lbs per cubic foot as
established in the geotechnical investigations.

The coarse refuse pile will be in a state of ongoing excavation throughout the permit period. A side view
of the coal mine waste excavation is shown in Figure 5-1. Excess spoil material and coal mine waste not
suitable as fuel will be separated from the combustible material going to the Cogeneration Plant;
transported and placed in a controlled manner in horizontal lifts not exceeding four feet in thickness;
concurrently compacted as necessary to ensure mass stability and to prevent mass movement during and
after construction; graded so that surface and subsurface drainage is compatible with the natural
surrounditgt; and covered with topsoil or substitute material if required. The Excess Spoil Disposal
Area shown in Plates 9-1A,9-lB, 9-IC,9-ID, and 9-B A-D.,

All surface drainage from the area above the refuse pile will be diverted away from the frll into stabilized
diversion channels designed to pass safely the runoff from a 100-yeaq 6-hour precipitation event.
Calculations are found in Appendix 7-3.

The refuse pile will be inspected as outlined in Section 514.

Maintenance of the embankments will consist of filling and grading any erosion or other failure features
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542.70n Final Abandonment of Disposal Area

Following the excavation of the coal mine waste the remaioing material will be regraded to approximately
re-establish the surface contours that existed before mining operation disfurbances. Revegetation efforts
will be initiated following the excavation and regrading activities. See Chapter Nine, Mining PIan for
details on contemporaneous reclamation. Chapter Ten, Reclamation Plan includes details on final
reclamation.

550 RECLAMATION DESIGN CRITERIA AND PLANS

Approximately 75 percent of the disturbed portions of the SCA Perrrit site was originally disturbed prior
to the current reclamation laws. Plate 5-7 identifies the previously-mined areas.

See Chapter Nine for contemporaneous reclamation details. See Chapter Ten for final reclamation
details.

560 PERFORMANCE STANDARI}S

Coal mining operations will be conducted in accordance with this permit as approved and with the
performance standards of the permanent program.

Primary Roads

' Graded to a minimum side slop e of 2Yo.
' Minimum six-inch cut ditch to collect drainage.
' Dust confrol techniques actively applied on roads being used by mobile equipment as needed to

meet the requirements of the approved Air Quatity Permit issued by UDEQ.

Ancillary Roads

' Graded and maintained to adequately serve the purpose of providing access as needed.

Sediment Ponds

' Operated and maintained to protect against any discharge which exceeds the limits set by the
approved UPDES Permit issued by UDEQ.

' Periodically monitored, and sampled if needed, as required by the UPDES Permit.
' Sediment level will not reach an elevation higher thenlhan the inlet to the decant drain plpe.
' Sized adequate to contain and/or treat the l0-year,24-hour precipitation event.
' Side slopes not steeper than 2H: lV.
' Spillway adequately clean and clear from sediments or debris to allow safe discharge of the 25-

year, 6-hour precipitation event.

Topsoil Storage
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TABLE 5.I
INSPECTION SCIIEDULE FOR THE EXCESS SPOIL DISPOSAL AREAS.

REFUSE PILE AND ALL IMPOT]FII}MENTS

AREA TO INSPECT ACTION REQ'D FREQTIENCY REGT]LATION #

Excess Spoil Disposal Area #l
(Noncombustible Waste Site)

1 Quarterlya R645-301-sl4.r l0
30 cFR 77.2t6

Excess Spoil Disposal Areal*2 I Quarterly R645-301-514.1 l0

Refuse Pile I Quarterly R645-301 -514.220

Pasture Pond 2 Ouarterlv R645-301-514.330

Coal Pile Sediment Pond 2 Quarterly R645-301-s14.330

Old Coarse Refuse Road Pond 2 Quarterlv R645-301-514.330

Coarse Refuse Toe Pond 2 Quarterly R645-301 -5t4.330

Rail Cut Pond 2 Quarterly R645-301-514.330

Borrow Area Pond 2 Quarterly R64s-301-514.330

Eas+Slurqf€€il ?5 Mon+hly w
30eFR7++l€+

Easf€lury€€ll # Annuatty4 3€€FR7+JI€-4

1. Inspect for appearance of instability, structural weakness, ffid other hazardous conditions.
NOTE: These inspections will be performed during critical construction periods such as: foundation
preparation, placement of underdrains and protective filter systems, installation of final surface
drainage systems, and the final graded and revegetated facility.
Inspect for appearance of instabilify, structural weakness, and other hazardous conditions, depth and
elevation of any impounded waters, existing storage capacity, any existing or required monitoring
procedures and instrumentation and any other aspects of the structure affecting stability.
Describe any changes in the geometry of the impounding structure; instrumentation; average and
maximum depths and elevations of the impounded water, sediment or slurry impounded; and any
other aspect of the impounding structure affecting its stability.
Annual reports will be submitted to the MSHA district managsr.
Impoundments meeting the criteria specified on 30 CFR 71.216 shall cornply with the MSFIA-
Approved Program for Impoundment Inspections (PAP Appendix 5-S).

2.

n
J.

4.
5.
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CTIAPTER SIX
600 GEOLOGY

610 INTRODUCTION

6II GENERAL REQUIREMENTS

The refuse disposal atea, previously created by the Sunnyside Coal Company (SCC), has been acquired
by Sunnyside Cogeneration Associates (SCA) to serve as a long-term supply of waste fuel for its coal
mine waste-to-onerry facility, located adjacent to the SCA Permit Area. SCA's alternative energy project
has been approved by the Federal Energr Regulatory Commission as a Qualifuing Facility, based on the
usage of coal mine waste as fuel in its fluidized-bed combustion boiler. SCA will use "active waste" from
off-site processing plantsirefuse piles, "accumulated waste" from refuse piles, and other alternate fuels as
sources of waste fuel for the facility. SCA's fueling plan will require excavation of coal mine waste from
the existing refuse pile, which began as early as January 1993.

Based on SCA's contract for the sale of electricity to Utah Power and Light, handling coal mine waste to
serve as an alternative enerry fuel will be a consistent and continuous process. Coal mine waste that
continues to be generated by off-site preparation plants

ill also be factored into SCA's fueling sfratery, which can allow direct acceptance of coal mine
waste at the facility, or temporary placement within e refuse disposal area
prior to utilization.

SCA will excavate coal mine waste from the refuse disposal area based on sampling and analyses and a
materials handling plan which will be periodically updated by SCA. Excavation of the coal mine waste
will be considerate of material quality, pile and embankment stability, and mine operation. Over the life
of SCA's facility, nearly all of the coal mine waste will be burned to generate electricity. Final
reclamation of the refuse pile will be accomplished after all of the coal mine waste is either burned as a
fuel, or repositioned within the refuse disposal area for fural disposal, if detennined to be unacceptable
fuel material (i.e., ashes, rock, soil, etc.).

All geologic materials and data required by R645-301-600 to evaluate this Permit Application are
included or referenced. It should be noted that SCA has compiled and relied on data and rnaps from
previous approved permitg app+i€fttions-for the SCC mines. The Geology section has been appended to
reflect the permit area of the SCA. In this chapter where the "permit area" is referred to, the SCA
Sunnyside Permit Area is to be assumed unless the larger overall area for the SCC is specifically referred
to in the text as the "original SCC permit area."

The geologlr discussion centers around the SCA Permit Area and areas immediately adjacent to the permit
area.. The text, maps and figures which describe the geology within the SCA Permit Area are found in
section 624 GEOLOGIC INFORMATION. The general geologic setting of the Book Clifts coal field, of
which the SCA Permit Area is a part, is presented together with a review of previous geologic studies of
the area. Stratigraphy, structure and coal geology in the permit area and surrounding vicinity are covered
with appropriate illustrations.
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The SCC mine has been in continuous operation for over eighty years. Coal mine waste from the SCC
mine has been disposed on the SCA Permit Area for a number of years- However, as previously
discussed, flre SCA Permit Area is separate from the Sunnyside Coal mine, and is now separately owned
by SCA. Coal qualrty, mining conditions and other operational parameters have been documented in the
SCC mines'records. Previous SCC permit applications are on filewiththe Utah Division of Oil, Gas, and
Mining (DOGM).

The geological and hydrological characteristics of the original SCC permit area and the surrounding areas
have been described in numerous govenrment and private publications. Data for this chapter were drawn
particularly from the following publications of the U.S. Geological Survey:

"Final Environmental Statement, Development of
Coal Resources in Central Utah" (1929; {tl

"Coal Resource Occurrence and Coal Development
Potential Maps of the Sunnyside Quadrangle,
Carbon.Comff, IJtah." Open File ReportTg-49l
(1129; tzr

"Coal Resource Occurrence and Coal Development
Potential Maps of the Patmos Head Quadrangle,
Carbon County, Utah.' Open File Report 79-492
(llz91trr

Osterwald, F.W., J.O. Mayberry and C.R. Dunrud,
1981, Bedrock, Surficial, and Economic Geology
of the Sunnyside Coal-Mining Dishict, Carbon
and Emery Counties, Utah: United States Geological
Survey Professional Paper 1166, U.S. Government
Printing Office, Washington, D.C.

The geologic descriptions of the area within and adjacent to the permit area in accordance with R645-301-
621 through R645-301-627 arc included in those sections as required. The materials and information
requested under regulations 611 through 611.200 are also included.

612 CERTIFICATION

Cross sections, maps, plans, and analytical data included in this chapter have been taken from previous
permit applications on file at DOGM; or from previously issued reports prepared by other consultants. As
such, the appropriate cross sections, maps, and plans were certified by the authors. SCA has relied on
data, maps, plans, and cross-sections from previous approved permits for the SCC mines in order to verify
material for this permit.
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620 EI\-YIROI\MENTAL DE S CRIP TION

621 GENERAL REQTIIREMENTS

This Permit Application includes a description of the geolory within and adjacent to the SCA Permit
Area. Included in the text under 624.100 are descriptions of the general stratigraphy, structure, and
geochemical evaluations of the coal mine waste in the SCA Penrrit Area.

622 CROSS SECTIONS, MAPS AIID PLANS

The cross sections, maps and plans are referenced as needed in the following sections. A list of plates
that are applicable to the SCA Permit Area are included in the General Table of Contents.

622.100 Elevations and Locations of Test Borings and Test Sanplings

The locations of test borings and test samplings that have been drilled within the SCA Permit Area are
presented in Plate 6-1. The approximate elevations of the borings, in feet above mean sea level, are based
on the topography
en+ne+e++eurir+fe*ge.

Boring # Elevation
| 6525
2 652s
3 654s
4 6s2s
5 6520
6 6s20
7 6520
I 6520
9 6510

Boring # Elevation
l0 6530
1 I 6520
12 6510
13 6510
9l-l 6520
9l-2 6s20
9l-3 6515
9I-4 Not avail.
91-s 6s10

Boring # Elevation
9I-6 6510
9t-7 6s ls
9l-8 6s 10

9r-9 6515
91-10 6380
91-1 I 6350
91-12 6s20
9l-13 6520

Additional borings were completed in Augustlgg2 by John T. Boyd Company. Appendix 9-3 presents
the findings from the Boyd investigation including boring logs.

622.200-300 Nature, Depth, And Thickness of Coal Seams

Geologic formations beneath the perrnit nrea are stratigraphically below the coal-bearing formations in
the Sunnyside area. Coal seams do not appear to occur beneath the permit area. Therefore, no material
damage or diminution is expected within the Permit Area due to subsidence. No past or future
underground coal mining operations have or are likely to occur within the SCA Permit Area. However, a
discussion of the stratigraphy and coal geolory in the Sunnyside area is presented in section 624.100.
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622.400 Existence of Gas and Oil Wells

No oil and gas wells are within the perrritarea, according to DOGM records.

623 REQUTRED GEOLOGTC TNFORMATTON

This Permit /fpHiet+-includes geologic information which will assist in determitrittg potentially acid-
or toxic-forming material, and determining whether reclamation as required by R645-301 and R645-302
can be accomplished. UNDERGROUND COAL MINING has not occurred within the SCA Permit Are4
and is not planned to occur within the SCA Permit Area. Subsidence control is therefore not applicable.
The geologic information is presented in sections 624-624.340.

See Section624.220 through 624.230 for information on acid- or toxic-forming materials.

624 GEOLOGIC INT'ORMATION

624.100 Description of Geology in Permit and Adjacent Areas

Regional Geologic Seffing

In the Book Cliffs coal field, of which the original SCC permit area is apart, elevations range from 4,000
to 6,000 feet along the base of the Book Clitrs to nearly 10,300 feet at the highest point. The south-
flowing Green River and the tributary Price River both cut through the Book Clitrs as do lesser streams
that have cut canyons in the Book Clitrs.

The main coal beds in central Utah are exposed in the south-to-southwest facing Book Clifls that bound
the Roan Plateau. Th*y are also exposed in a similar manner by the southeast facing clifFs of the Wasatsh
Plateau. The rocks of this continuous, roughly U-shaped bed partly surround and dip gently away from
the broad regional dome of the San Rafael Swell. Steep escarpments and canyons are prominent features,
above which are gently rolling plateaus, and below are pediments and plains.

Clark (1928) mapped the geology and coal outcrops in the western part of the Book Clitrs coal field from
the Standardville 7-I/2 minute quadrangle on the west to Patmos Head quadrangle on the east. Fisher
(1936) mapped the eastern part of the coal field. The geology and coal deposits in the area have also been
described byAbbot and Liscomb (1956), Fisher, Erdmann, ffid Reeside (1960), Hayes and others(1977),
Bordsky (1960), and Young (1955, 1957, and 1966). Osterwald (1962) has made a detailed study of the
structural features in the area of the Sunnyside No. I Mine. Doetling's work (1972) summarizes geology
and coal data reported in earlier writings. A geologic map of the Sunnyside mines area prepared by S.B.
Montgomery in 1976 is included as Plate 6-2.

Stratigraphy

Rocks that crop out in and adjacent to the SCA Permit Area are Upper Cretaceous in age and include, in
ascending order the Mancos Shale; the Mesa Verde Group, which includes the Blackhawk Formation,
Castle Gate Sandstone, and Price River Formation; the Flagstaff Limestone and North Horn Formation;
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The strata and coal seams generally dip north and eastward away from the outcrop at 5" to 8'. Several
faults with displacements from 3 to 20 feet trend N 25' W across the worked out area. The cover varies
from 200 feet in the Raise area to over 2,000 feet in the longrvall areas. Rugged topography and high
relief create a marked difFerence in cover thickness within a few hundred feet horizontallv.

Local Geolory of SCA Permit Area

As previously discussed, only the Mancos Shale and Quaternary Alluvium crop out within the SCA
Permit Area. Much of the SCA Permit Area is covered by the actual coal mine waste. The locations of
cross sections in the SCA Pennit Area are presented in Plate 6-1. Plates 6-4,6-5, and 6-6 present
geologic cross sections through parts ofthe SCA Permit Area.

According to the Hydrogeologic Map (Plate 6-2), no faults were mapped within the SCA Permit Area. It
is assumed that beds of the Mancos Shale follow regional strike and dip as discussed above.

624.110-130 Cross Sections, Maps, and Plans and Geologic Literature and Practices

The cross sections, maps, and plans required for the SCA Permit Area are listed in the General Table of
Contents. Impacts on other areas of the Sunnyside Coal Mine Company's mining operation are not
addressed.

624.200 Removal of Strata for the Purposes of Surface Coal Mining and Reclamation Activities

UNDERGROUND COAL MINING will not take place within the SCA Permit Area. However, for
purposes of this permi , the removal of the coal rnine waste to the cogeneration plant is
considered to be Surface Mining of Coal Mine Waste.

624.2L0 Lithologic Characteristics

Exploratory borings were drilled through the refuse pile within the SCA Permit Area in an effort to obtain
data on lithology and thickness of the coal mine waste (see Appendices 6-1, 6-2, and 9-3). Boring logs
that show the lithologic characteristics of the refuse pile within the SCA Permit Area are included with
the reports presented in Appendices 6-1,6-2 and 9-3.

The refuse pile consists of slurry pond refuse, up to 35 feet in thickness, and coarse and fine coal mine
waste, up to 182 feet in thickness. Analyses of the coal mine waste are included in tabulations I through
4, which are included in the report in Appendix 6- 1.
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624.22t thru 624.23t Chemical Analysis - Acid- or Toxic-Forming or Atkalinity-Producing
Material and Sulfur

Chemical analyses of the coal mine waste are presented in tabulations I through 4 rn the report in
Appendix 6-1. Chemical analyses of a coal sample from the Sunnyside Coal Company mines are
presented in Figure 6-4. A report entitled Special Coarse Refuse Use Study Report by Kaiser Steel in
l98l (see Appendix 6-3) concluded that the coal mine waste was non-toxic and non-acidic.

In February 1981, a Special Coarse Refuse Use Study Report was prepared by John S. Huefirer that
discusses samples that were taken of the coarse refuse and raw material which verified the refuse to be
non-toxic and non-acidic. The chemical testing was done by American Chemical and Research lab in
Provo and by Ford Chemical lab in Salt Lake City. Only one sample of refuse tested by Ford Chemical
showed the manganese to be three times above the allowable limit, however, this does not show-up in
other samples. This report, however, omits analysis of the Acid-Base Potential, Selenium and Boron.

Figure 64 presents atest report of an analysis of a sample of rawcoal from the SCC mine. The analysis
was perficrmed by Commercial Testing and Engineering Company. Analysis of this sample shows low
pyritic and total sulfur content as well as other qualrty characteristics. Representatives of the SCC mine
indicated at the time that these results were similar to other samples that they had reviewed during past
years.

Appendix 6-5, "Drilling and Sample Collection, and Monitoring Well Installation, West Slurry Cell and
Coarse Refuse Pile," was revised based on discussions with DOGM and approved by the Division on
April 28, 1995. SCA conducted the described program in August of 1995. Henry Sauer was on site
representing the Division to observe the field operations. Sample analysis was performed by ACZ
Laboratories. Appendix 6-7 contains a report summarizing the general characterization of the refuse pile.
Some of the samples analyzed showed an acidic potential which was slightly greater than the neutrali"ing
potential. The analysis did not provide evidence of potentially toxic materials. Precipitate materials,
suspected by DOGM to exist at the interface between the refuse material and the underlying soil material,
Iilere not found in the drilling. Water was not found during drilling in a quantity suffrcient to take a
sample for analysis. The samples of the underlying soil material did not have characteristics which cause
concern for special reclamation considerations.

The excess spoil disposal areag will be constructed as outlined in Appendices 9-2, 9-5, and 9-7. Analysis
to detenrrine the acid- and/or toxic-forming and alkalinity producing potential of the waste material
disposed in the excess spoil disposal area will be performed for the constituents outlined in Appendix 9-5
which was based on the Division's "Guidelines for the Management of Topsoil and Overburden." The
objective of this sampling program will be to identift areas within the Excess Spoil Pile that may cause
problems for reclamation. One Grab sample per acre will be taken from each 4-foot lift of the Excess
Spoil Pile immediately following the completion of each lift and throughout construction of pile. The
sample will be prepared as outlined. Results of the sampling shall be submitted to the Division with the
Quarter$ Engineering Inspection Reports.

Four grab soil samples were taken inthe West Sluny Cell in August 1993. A preliminary analysis of the
surface soil samples for potential acid/toxic-forming materials is found in Appendix 6-6.
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CHAPTERSEVEN
7OO I{YDROLOGY

710 THRU 7I2 INTRODUCTION

The refuse side Coal Company (SCC), has been acquired

by sunnysi a long-term supply of waste fuel for its coal

mine waste SCA Permit Area. SCA's alterrative energy project

has been approved by the Federal Enerry Regulatory Commission as a Qualiffing Facility, based on the

usage of cout mine waste as fuel in its nuiO from

off-"site processing plants/refuse piles, "acc els as

sources of waste n it fot the faciiity. SCA's fueling from

the existing refuse pile, which began as early as January 1993.

Based on SCA's contract for the sale of electricity to Utah Power and Light, handling coal mine waste to

serve as an alternative energy fuel will be a consistent and continuous process- Coal mine waste that

continues to be generated by off-site preparation plants

prior to utilization.

SCA will excav ate coalmine waste from the refuse disposal area based on sampling and analyses and a

plan which will be periodically Excavation of the coal mine waste

bf material quality, pile and ern , and mine operation- Oyer the life

of SCA's facility, nearly all oi the coal mine waste will be burned to generate electricrty. Final

reclamation of ttt" .*n re pile will be accomplished after all of the coal mine waste is either burned as a

fuel, or repositioned within the refuse disposal area for final disposal, if determined to be unacceptable

fuel material (i.e., ashes, rock, soil, etc.).

The inforrration in this chapter includes hydrologic resources (both surface and gtoundwater), proposed

operations and potential impacts on hydiology,-methods and calculations used in hydrologic design.

pirformance standards and reclamation activities are discussed in Chapter Nine and Ten.

Cross sections, maps, plans, and analytical data included in this chapter have been taken from previous

mines on file at the Utah Division of Oil Gas and Mining

H"*fl;f "XlT:t:""il"i'Jffi 
,f i'i;'lat""JJll"ilfililtr;

relied on data and maps from previous approved permits for the SCC mines. The hydrolory section has

been appended to reflict the SCA Permif Area. In this chapter where the "permit area" is referred to, the

SCA dunnyside permit Area is to be assumed unless the iarger overall area for the SCC is specifically

referred to in the text as the "original SCC permit atea."

Currently, there are activities that occur outside the Sunnys Associates Permit Boundary

that have significant bearing on the operations of the SC facility and the SCA Permit

Area. These activities occur in conjunction with the SCA permit site.
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In order for SCA to acquire the quality and quantrty of fuel for the cogeneration facility, coarse or f,rne
refuse materials maybe accepted from off-site facilities as needed. The refuse is stockpiled in designated
areas within the SCA permit site then mixed with existing refuse on the SCA permit site and transported
to the cogeneration facility. These operationsj acceptance of refuse from off-site facilities and the
transporting of coarse refuse to the cogeneration facility, require access roads that extend beyond the
limits of the SCA permit boundary.

In addition to the access roads mentioned above, there are access roads to the south of the SCA permit
boundary that are utilized for the purposes of the SCA operations. These roads are utilized to access areas
of the SCA permit site that are inaccessible from the north side of the permit area, They are used by
authorized contractors of SCA for the purposes of such activities as: water quality monitoring, periodic
inspections, and site maintenance as needed.

Activities that occur outside the SCA Permit Area also include watersheds outside the permit area that
drain into contained areas within the permit area. Chapter Seven of the Permit outlines these watersheds
and the areas to which they drain. Also included are detailed maps and calculations showing the amount
of water from each watershed and the capactty of the drainages and ponds that were constructed to
contain them. In some instances, a drainage commencing within the SCA Permit Area may extend
beyond the limits of the SCA permit boundary. An example of this is the outlet of the Pasture Sediment
Pond. In such cases, SCA has provided the necessary information to the Division to show its adequacy to
handle the required storm event. All disturbed area runoff is diverted into approved sediment ponds. In
the event that this occurs elsewhere within the permit area, SCA will handle each instance on a case-by-
case basis and notiff the DOGM of any proposed changes to the Permit.

It should be noted that the SCA operations encompass a number of entities that do not necessarily lie or
operate within the permitted area. The non-mining related activities that occur outside of the permitted
area are done so in a controlled manner, under permits from other agencies, and have been incorporated
into the entire design and plan of the SCA Cogeneration facility. SCA understands the implications of
utilizing entities outside of the permitted area and commits to maintaining the areas in accordance with
applicable requirements.

7I3 IMPOT]NIDMENT INSPECTIONS

There are eigh+gia_existing impoundments within the SCA Permit Area which have been, and will
continue to be used during the operation and reclamation periods. These impoundments will control
sediment from SCA's refuse excavation activities. The impoundments are described in sections 732 and
733. All impoundments will be inspected quarterly for structural stability and proper performance by a
qualified individual, in accordance with R645-301-514.300, as required in regulationTl3. A copy of the
inspection report will be promptly sent by SCA to the Division, as required.
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7 2O EI\-YIROI\MENTAL DE S CRIPTI ON

7 2I I{YDROLOGIC RESOT]RCES

This section of the Permit Application describes the groundwater and surface hydrolory for the SCA
Permit Area, and adjacent areas. Cross sections and maps showing the locations of subsurface and
surface hydrologic features are described here, and are found in the exhibits of this chapter. The locations
of monitoring stations used to gather baseline data on water qualrty and quantity are provided in these
maps.

Groundwater has been encountered in the permit area on a limited basis. The various drilling records
discussed in Chapter Six do not indicate the presence of groundwater in any of the holes drilled in the
SCA Permit Area. This includes some holes over 200 ft deep, which reach the bed rock.

+eelander€reek. Grassy Trail Creek, which drains Whitmore Canyon, is a perennial stream which flows
through tle area orth of the SCA Permit Area. Tributaries to Icelander Creek flow
nearareund both the northwest and the south borders of the SCA Permit Area. The surface water
hydrology is discussed in greater detail in various sections of this chapter.

A more detailed description of surface and groundwater hydrology is found within Section 722 withwater
qualrty issues being discussed in Section7}4.

722 CROSS SECTIONS AND MAPS

A list of plates that are applicable to the SCA Permit Area are included in the General Table of Contents.

722.100 Location and Extent of Subsurface 'Water

As discussed in Section 72I, dilling records of the SCA
encountered in the holes drilled in the SCA Permit Area.
into bedrock.

722.20n Location of Surface 'Water Bodies

Perrnit Area show that little groundwater was
This includes drill holes over 200 ft. deep and

The natural surface streams in and adjacent to the SCA Permit Area include Grassy Trail Creek (north of
the SCA Permit Area) and Icelander Creek tributaries ( e northwest and southern portions of
the SCA Permit Area). No water from Grassy Trail Creek enters the permit area, and no water from the
SCA Permit Area discharges into it. Therefore, Grassy Trail Creek is not discussed further in this
chapter.

West of the northern portion of the SCA Permit Area is a spring which feeds Icelander Creek. The
location of this spring is shown in Plate 1-2. It is labeled by its monitoring station number, F-2.
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The SCA Permit Area has been used as the refuse disposal area for the SCC mines for many decades.
Sedimentation ponds have been constructed in the area" with collector ditches, to control runoff sediment
from the roads and disturbed areas.

The locations of all the water bodies mentioned above are shown on Plate 7+2. All water bodies
rnentioned above, except Grassy Trail Creek, are discussed in more detail in various sections of this
chapter.

72230n Location of Monitoring Stations

The Surface and Groundwater Monitoring Locations are shown on Plate 7-2. The locations of UPDES
water monitoring sites are shown separately on Plate 7-1.

722.40O Location of Water Wells

There is only one water well within a l-mile radius of the SCA Permit Area. It is located north of the
western portion of the permit boundary near the railroad tracks. The well location is shown in Plate 7-2.
This well is certified as having a 200 ft collection gallery which begins at the bottom of a 42' concrete
sump. The water right is described in section 124.100.

722.500 Contour Maps

The contours of the SCA Pennit Area are shown in Plate 7-1. The topogaphy of the area is also shown
in cross sections AA', BB', and CC', (Plates 6-4 through 6-6). Cross section locations are shown in Plate
6-J1.

723 SAMPLING AND ANALYSIS

All water quality analyses and sampling will be performed according to the methodology set forth in the
current edition of "Standard Methods for the Examination of Water and Wastewater" or according to the
methodolory in 40 CFR Parts 136 and 434.

7 24 BASELINE IhI-FORMATION

724.ltD Ground \ilater fnformation

An underground water rights search showed one appropriated water well in the area adjacent to the SCA
Permit Area. The water rights are held by East Carbon City, but will be used by SCA in the cogeneration
facility pursuant to a contract, The certificate of appropriation is shown in Figure 7-1. The search was
conducted on a l-mile radius around the south quarter corner of section 6, T 15 S, R 14 E. The results of
the water.ights search are shown in Figure 7-2.
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There is a spring approximately 7/4 mile west of the SCA Pennit Area. This spring and the East Carbon
City well are both shown in Plate 7-2. The spring, labeled F-2, flows into Icelander Creek, and becomes
subject to the water rights and irrigation uses of Icelander Creek. This spring is also the subject of a
contract between East Carbon City and SCA. The water from the spring will be used in the cogeneration
facility. Baseline water quality data is found in AppendixT-4.

The historic Coarse Refuse Seep emerged near the toe of the existing Coarse Refuse Pile. This seep was
the subject of a special study conducted (1994-1995) by SCA in coordination with DWQ. The operations
of SCA are expected to have a net improvement on the water quality in this area.

724.2XX Surface Water Information

fcehnder Creek

Tributaries to Icelander Creek are found near the northwest and southern boundaries of the SCA Permit
Area. One tributary lies just outside of the northwestern border, another tributary lies just ousidee+rtrin
an*eut of the southern border. The Utah Division of Water Quality has classified Icelander Creek as 3C
(protected for non-game fish and other aquatic life, including the necessary organisms in their food
chain), and 4 (protected for agricultural uses including irrigation of crops and stock watering).

Drainage and Sediment Control System

There is a system of collector ditches throughout the permit area to collect runoff from roads and
disturbed areas. These flow into the sedimentation ponds found periodically around the permit boundary.
These ponds outfall into the previously mentioned Icelander tributaries, if they fill to their decant drains.
The discharges to the Icelander drainage must be adequate in qualrty to be suitable for the irrigation uses
downstream. The discharges are subject to the UPDES permit limitations discussed later in this chapter.
Alternate Sediment Controls may be placed as needed to improve erosion control.
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The sedimentation ponds are described as follows:

Outfall No.

007

008

009

012

014

Location

Rail Cut Pond
Lail 39o 32'14"
Long: I l0o 23'48"

Old Coarse Refuse Pond
Lail 39o 32'20u
Long: ll0o23'03"

Pasture Pond
Lat: 39o 32'36"
Long: l10o23'58"

Coarse Refuse Toe
Lat 39o 32'28"
Long: l10o23'58"

Coal Pile Sediment Pond
Lat: 39o 32'38"
Long: lIOo 23'32"

Borrow Area Pond
Lat: 39o 32'25"
Long: l10o23'45"

Surface runoff discharged from sediment
ponds to Icelander Creek.

Surface runoff discharged from sediment
ponds to Icelander Creek.

Surface runoff discharged from sediment
ponds to lcelander Creek.

Surface runoff discharged from sediment
ponds to Icelander Creek.

Sedimentation Pond to contain runofffrom
the crushing areas. Discharge to Icelander
Creek.

Sedimentation pond containing runoff from
soil borrow area. Discharge to Icelander
Creek.

016

The Surface and Groundwater Monitoring Locations shown on Plate 7-2 and listed in Appendix 7-8 on
Table 7-ZA were monitored for two years (June 1993-1995) according to the Baseline parameters listed in
Table 7-ZB. This baseline data has been analyzed and incorporated into Appendix 7-4.

The baseline data presented in AppendixT-4 appears to indicate the following attributes:

The decreased flows and temperature and the increased pH at the Coarse Refuse Seep Monitoring
sites indicate that previously alleged flows through the refuse pile from slurry dewatering in the East
Slurry Cell have either ceased or have been substantially reduced to a negligible amount.

The stiffdiagrams for the Coarse Refuse Seep monitoring sites indicate that the CRS, CRC, and CRB
have similar water qualtty eharacteristics. They are rich in sulfate, magnesium, and calcium. The
similarity of the stiffdiagrams forthe Coarse Refuse Seep monitoring sites deserves comment. Even
though a significant increase in flow occurs between the CRS and the CRB, there is not a significant
reduction in sulfate, magnesium, calcium or in the level of TDS. It is generally accepted that the
increased flows nsar the boundary are not related to the refuse pile. Therefore, since those increased
flows have similar water qualities, it is likely that the earlier increases in flows are also not related to
the refuse pile. The inability to find water during the exploratory drilling of the refuse pile in August
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1995, supports the theory that water is not flowing through the refuse pile and causing the coarse

refuse seep.

The stiffdiagrams for the Dragerton Well, Icelander Creek and F-2 Whitmore Spring monitoring sites

indicate that they have similar water quality characteristics. They have a balanced chemisfiy of
Sodium and Sulfate and moderate amounts of Magnesium. The close similarities lend support to the
concept that these water sources are connected (water flowing through the surface alluvium is
sampled at the well, comes to the surface at Whitmore Spring and flows into Icelander Creek). These
stiff diagrams also indicate that Icelander Creek has not been significantly affected by the
characteristics (such as higher sulfates) at the Coarse Refuse Seep.

. The Total Dissolved Solids (TDS) of CRS, CRC and CRB samples was much higher than at the
Dragerton Well, Icelander Creek and F-2 Whitmore Spring. High TDS is a common attribute of
water flowing through mancos shale formations as suspected of the water at this seep. These
characteristics lend support to the concept that the low TDS water sites are connected and do not flow
through mancos materials, but seep water flows through mancos tlpe materials prior to surfacing.

The water quality data shows that previous discharges from station 004 (Clearwater Pond) generally met
the limitations of the UPDES permit.

he sediment ponds do not generally have discharge.

There are a few disturbed areas within the permit area that do not report to a sediment pond. Alternate
Sediment controls provide water treatment as described in Appendix 7-7.

7243nA thru 724.320 Geologic Information

The geology of the surrounditrg areas described in detail in section R645-301-624. In summary, the SCA
Permit Area consists of alluvial fan deposits overlying pediment deposits, which overlay a deep Mancos
Shale layer. The Mancos Shale is exposed along the southern border of the permit area. The combined
alluvium and pediment deposits range from in thickness frorn a few feet to about one hundred feet. This
natural geology has since been overlaid with refuse in several areas ofthe SCA Permit Area.

There has been very liule groundwater encountered in the SCA Permit Area drilling explorations, and

consequently the proposed operations a.re projected to have a negligible effect on groundwater. The
operations will not affect the surface water quality. The proposed excavations will be designed such that
the existing an*sedimentation ponds will not be disturbed.

724.400 thru 7 24.410 Climatological Information

A statement of climatological factors which are representative of the SCA Permit Area are included in
sections 724.411 thru 724.413. These factors include estimates of average precipitation, prevailing winds,
and seasonal temperature ranges. Climate averages and data were obtained from The Utah Climate
Center at Utah State University. The data tables are found in Appendix 7-2. The measurements were
made at the Sunnyside mine weather station, which operated from 1984 thru 1988, and at the Sunnyside
City Center station which has operated since 1989. The averages reported here are from the five years of
data measured at the Sunnvside mine station.
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724.411 Average Precipitation

The average annual precipitation for the Sunnyside area is 15 inches. The rainfall amounts are fairly
evenly distributed from March to November, averaging 1.4 inches per month. The total snowfall
accumulations average 4l inches per winter. Snow can begin in October and can continue through April.

724.412 Average Wind llirection and Velocity

The Utah Weather Guide estimates that the wind velocities, fo the area of the Price weather station,
average 3.3 miles per hour for an entire year. March and April have the highest wind averages. The
average velocity for these months is 5 rniles per hour for the entire month. No prevailing wind direction
is listed in the Weather Guide.

724.412 Seasonal Temperature Ranges

The hottest month in the Sunnyside area is July. The average maximum temperature for a day in July is
82T, the average minimum temperature is 54o F. The coldest month is January, with an average daily
maximum of 33oF, and an average daily minimum of 12.90 F.

724.42X thru 724.500 Additional Inforuation

No additional or supplemental information has been requested by DOGM at this time.

724.60fr Survey of Aquifer Recharge Lands

Groundwater aquifers have not been encountered in the SCA Pennit Area. The drilling records presented
in Chapter Six, Geolory, suggest that if an aquifer does exis! that it is deep in the Mancos Shale layer, or
lower. The proposed operations will ttrerefore have negligible effect on groundwater aquifers.

724.700 Alluvial Yalley Floor Determination

The following discussion demonstrates that the SCA Permit Area and the downstream areas receiving
discharge from the SCA Perrrit Area are not appropriately classified as alluvial valley floors. The
proposed operations should therefore not be subject to the special requirements of R645 -302.320.

Statutory language specifically excludes "upland areas" for consideration as alluvial valley floors [P.L.
95-87, 701(1I. The areas to be excluded from consideration include the upper portion of alluvial fans,
pediment surfaces, etc. Areas underlain by bedrock and covered with residual weathered material and
debris deposited by sheet and rill wash are also upland areas.
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All of these descriptions can be applied to the SCA Permit Area. The geology of the SCA Permit Area
consists primarily of alluvial fan and pediment deposits, at the base of the Book Cliffs, in the lower Price

River drainage. In the steeper southem and western portions of the SCA Permit Area the bed rock
Mancos Shale layer is very near the ground surface. Just a few feet of sheet and rill wash cover this layer.

Further to the south and west is an area classified as additional alluvial fan deposits.

Icelander Creek tributaries flow through the areas to the south and to the northwest of the SCA Permit
Area; however, it is a small creek and has carved only a shallow channel in the alluvial fan deposits. All
the surface discharge from the SCA Permit Area flows into the Icelander drainage.

In 1985, the Division found that Grassy Trail Creek, from approximately five miles east of East Carbon

City to the confluence of Grassy Trail Creek with Slaughter Canyon, was the only Alluvial Valley Floor
(AVF) within the Permitted Area of Kaiser Coal Corporation. At the recommendation of DOGM, SCA
has included a copy of Plate Itr-29 from the Kaiser 1985 permit for the purpose of delineating the

designated AVF (see Figure I of Appendix 7-9).

The area now identified as the SCA Permit Area was then included in the Kaiser Coal Permit Area.

However, the area identified as an AVF is not part of the SCA Permit Area. The AVF is located to the

northeast and at a higher elevation from the SCA Permit Area.

The Division further found that the proposed operation of Kaiser Coal "will include neither the extraction
of coal nor will significant physical disturbance of the surface or groundwater regime associated with the

AVF occur and that mining activities actually enhance farming activities on the AVF.'

The Division thus waived the requirements of UMC7Ss.lg(d) and (e) and UMC822 which deal with
additional technical information, findings, and performance standards required of operations affecting
designated AVFs. (See Appendix 7-9).

The proposed operations of SCA, which include excavating the coal refuse pile deposited by the operators

of the Sunnyside Coal Mine, are expected to result in a net improvement to water qualtty.

SCA requests that the Division wave the requirements which deal with additional technical information,
findings, and perfonnance standards required of operations affecting designated AVFs.

725 BASELINE CUMULATIVE IMPACT AREA INFORMATION

725.100 thru 725.300 Hydrologic and Geologic Information

Hydrologic and geologic information from federal and state agencies has been used to generate this
Permit Application. Other information was gathered from studies and surveys conducted by SCA, or its
predecessors in this project. A great deal of infomration regarding potential impacts on the hydrologic
balance of the area by the proposed excavation and reclamation activities was obtained from studies and

surveys conducted by SCC or their predecessors at the Sunnyside mines. The infonnation presented in
this Permit is provided as a resource for DOGM use to assess the probable cumulative hydrologic impacts

of the proposed excavation and reclamation operations on surface and groundwater systems in the

cumulative impact area as required by R645-301-729.
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726 MOI}ELING

No modeling or statistical parameter interpolation techniques were used to determine any of the

information presented to fulfill the regulations of this chapter. Only data from actual observations and

laboratory testing is presented as baseline information here.

727 ALTERNATIYE WATER SOTIRCE INT'ORMATION

The proposed refuse excavating operations will not have an efflect on the current water quantity and

quality downstream of the permit area. Because of this, no alternate water sources have been determined.

728 PROBABLE r{YDROLOGTC CONSEQUENCES (PHC)
DETERMINATION

728.100 thru 728.300 Determination of PHC

A description of probable hydrologic consequences related to the hydrologic regime and the quantity and
quality of water under seasonal conditions is presented within this section. The PHC determination is

established from baseline information presented in this chapter, and in Chapter Six (Geolory).

728.310 fmpacts to the Hydrologic Balance

The hydrologic conditions in terms of water qualrty could be aflected by two types of activities:
application of water for fugitive dust control and evaporation from sediment ponds within the Sunnyside

Cogeneration Permit Area. The fugitive dust control will consume certain amount of water through
spraying water on the unpaved roads in use. The sediment ponds and/or slurry cells will increase water
evaporation losses.

There are approximately 1.2 miles of roads to be sprayed to control fugitive dust (including upper and

lower Haul Road and the Coal Access RoaO within the permit area. From April through October, three

trips for spraying are needed per day on average. From November through March, two trips per month
are needed. This gives a total of 649 tripr per year. To assume that the average road width is 30 feet and
an t/8-inch water depth per trip is needed, a total of ((649x1.2x5280x30x0.125)/(12xa3560)) :29.5 acre-

feet of water is needed for fugitive dust control per year. This amount of water will be totally evaporated.

Adequate underground water rights from the East Carbon / Dragefion well are available to SCA to meet

the needs of dust control. Figure 7-1 includes documentation conceming SCA's water right to the East

Carbon / Dragerton Well.

There are sixei€h+ sediment ponds ithin the permit area (as shown in Plate 7-l).
E h pond has an outlet structure. The outflow from each pond will
eventually be discharged to Icelander Creek. There are re eutlet struetures fer the East Sltrry eell' The
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Conservatively estimated, there is a total water surface area of less than I acres for the ponds. For the
purposes of this calculation, it is assumed that there is one storm which is equivalent or greater than 10-
year 24-hour storm each year, and that the dewatering time for each pond is five days (0.167 month).
Also it is assumed that the storms will occur from April to September when evaporation is higher. From
the Utah Weather Guide @rough, et al, 1983), Price Station (#7026), there is an average monthly pan
evaporation rate of eight inches. Assume a pan evaporation coffection factor of 0.7, there is total annual
evaporation loss of ( 8x8x0.7x0. | 67 I 12) : 0. 6 acre-feet.

The total water loss from fugitive dust control and pond evaporation is 3+3}Jacre-feet per year. Thus,
the proposed operations will slightly affect the existing stream hydrological conditions in terms of water
volume.

COARSE REFUSE SEEP

The Coarse Refuse Seep has been efFectively dty since the rnid 1990's. The water that historically
emerged from the base of the coarse refuse pile was alledged to have had trvo possible sources. One
source could have been that water trapped in the alluvium under Grassy Trail Creek could be flowing
over the Mancos Shale contact and through faults, cracks, joints or other pipes to emerge at the toe of the
refuse pile. The other source could have been water from the East Slurry Cell infiltrating through fill
material to the toe of the coarse refuse pile. Slurry water has not been delivered to the SCA permit site
since January 1994. Continued drying of the cells and decreasing flows in the seep leads to the projection
that even if water previously flowed through the refuse material, that potential contribution in the future is
minimal and possibly even non-existent. The refuse pile characterization program, conducted by SCA in
August 1995, did not find evidence of water flowing through the refuse pile (see Appendices 6-5 and 6-
7). Historic water quality data for this seep is presented in Appendix 7-6. Further water monitoring was
conducted in 1994 and 1995 and is presented in AppendixT-4. The pararneters and frequency of testing
were coordinated with the Department of Water Qualify. Additional information concerning this seep can
be found in Chapter Nine.

Three v-notch weirs have been installed in the coarse refuse seep drainage as shown on Plate 7-1. The
weirs were installed in locations that are already disturbed. These areas will be reclaimed by removing
the weirs and reseedit g in accordance with the reclamation plan. The weirs were installed by excavating
a small trench (either with a small rubber-tire back hoe or digging by hand) and back filling around the
weir.SedimentwascontrolledduringconstructionbyinstallingrowSofstrawbalesM
+. These straw bales deteriorate{ over time andJhew will no be
replaced. Rip rap was placed below the notch on the downstream side of the weirs to control erosion
throughout the useful life of the weirs. The weirs will be kept clear of sediment buildup and otherwise
maintained by SCA authorized personal to provide accurate flow readings. Additional straw bales may be
placed in the flow prior to maintenance work. These will also be left in place to deteriorate over time and
will not need to be replaced.
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appropriate for the environment and for the proposed excavation activities. Figure 7-l includes
documentation conceming SCA's water right to the Dragerton Well.

A monitor well was installed at the toe of the refuse pile in accordance with a Permit from the State
Engineer in accordance with the exploratory drilling program detailed in Appendix 6-5. All monitoring
inspections to date, at the well have found it dry.

731.500 thru 731.522 Discharges into and out of Underground Mines

The proposed operations of this Permit Application consist only of excavation of coal mine waste and
refuse piles. Therefore this section does not apply.

731.600 thru 731.62fr Stream Buffer Zones

All disturbance caused by the proposed operations will be well over 100 feet from any natural sheam.
Therefore this requirement does not apply.

731.700 Cross Section and Maps

731.710 Water Supply Intakes and Watens Receiving Discharge

AlldischargeSfromtheSCAPermitAreaflowintotributariesofIcelanderCreek.ffi
celander Creek is not currently used as a culinary or inigation supply.

731.720 Map Showing Iliversions, Conveyance and Treatment Facilities

This requirement does not apply because Icelander Creek is not currently being used for culinary,
irrigation, or industrial uses.

731.730 Locations of Monitoring Stations

The locations of the monitoring stations used to gather baseline information on water quality and quantity
are shown in Plate 7-2. The locations of I-IPDES discharge monitoring sites are shown separately on
Plate 7-1. These locations are identified in the field with metal posts and labels.

731.740 Map Showing the Locations of Sediment Ponds

The locations of the sedimentation ponds are discussed in section 733 and are shown in Plate 7-1. Plate
5-6 also shows the location of the refuse pile,
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731.750 Cross Sections for Each Sediment Pond and Other Impoundments

See Section732.

731.800 Water Rights

The majority of the rights in the area are held by the municipalities, SCA, and a few land owners. The
rights mostly relate to Grassy Trail Creek and discharges from the Grassy Trail Reservoir created by the
construction of a dam approximately 5-6 miles up Whitmore Canyon. The operations taking place on the
SCA Permit Area do not aflect any currently held water right.

732 SEDIMENT CONTROL MEASTIRES

732.100 Siltation Structures

The existing siltation structures which area part of the refuse disposal, and proposed refuse excavation
activities will be maintained to comply with the requirements of this regulation. Siltation structures that
impound water are considered herein as treatment facilities and sedimentation ponds. A discussion of
these facilities is set forth in Section 732. Alternate Sediment Controls may be placed as needed to
improve erosion control.

732.20t Sedimentation Ponds

732.210 Compliance Requirements

There are si4seven irnpounding structures in the SCA Permit Area which are all shown on Plate 7-1. eut

the SCA Permit Area. Each sedimentation pond is governed by an UPDES permit which controls water
quality discharges.

perational requirements of the six sedimentation ponds located in the SCA
Permit Area as outlined by this regulation will be met. Detail designs related to the facilities are given in
AppendixT-3.

Below is an outline of various design parameters for the sediment ponds found within the SCA Permit
Area.

Reference Plate

7-7

7-8

700-17 February 2011



Pasfure

Old Coarse Refuse Road

Borrow Area Pond

Coal Pile Sediment Pond

7-9

7-10

7-tl
7-18

7.5

6.0

9.5

7

3.2

0.9

8.3

1.5

Topsoil stockpile sediment will be controlled by construction of an alternate sediment control around the
perimeter of each stockpile. Detailed calculations for each are found in Appendix7-7.

732.220 MSIIA Requirements

The sedimentation ponds within the SCA Permit Area comply with the MSHA requirements given under
R645-301-5 13.100 and 5 I 3.200.

732.300Iliversions

An extensive network of runoff collector ditches has been constructed within the pennit area. A layout of
these facilities is shown on Plate 7-t . Individual diversion dimensions can be found in Appendix 7-3. The

ditches will be maintained to comply with the requirements of this regulation.

There are a few disturbed areas within the permit area that do not report to a sediment pond. Alternate
Sediment controls provide water treaffient as described in Appendix 7-7.

732.400 Road llrainage

All roads will be constructed, maintained and reconstructed to comply with section 742.40A

732.410 Alterstion and Relocation of Natural llrainageways

No alterations to existing natural drainageways are planned for the operations in the SCA Pennit Area.

732.42X Inlet Protection

Measures to be taken to protect the inlet end of ditch relief culverts (when required) within the SCA Permit
Area may include revegetation, installation of riprap, or a drop box inlet, Flows applicable to runoff
conftol ditches are generally small and inlet protection is not required to protect against erosion. If it is
found that significant erosion does occur at the inlet to a ditch or culvert, the items listed above will be

implemented as appropriate. Details for inlet and outlet protection are given in Chapter Five.
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733 IMPOT]NI}MENTS

There are no additional impoundments proposed for the SCA Permit Area. If the need for an additional
impoundment is observed, it will be designed and certified according to the requirements of these
regulations, and the other regulations within the State of Utah Coal Mining Rules. The plans and
certification will then be submitted to DOGM for approval.

734 DISCIIARGE STRUCTT]RES

See Section744.

735 I}ISPOSAL OF EXCESS SPOIL

See Chapter Nine, Sections 9.6 through 9.7 and Appendices 9-2 and 9-5.

736 I}ISPOSAL OF COAL MIITE WASTE

See Chapter Nine, Sections 9.6 throughg.T and Appendices 9-2 and9-5.

737 NONCOAL MII\'E WASTE

Non-coal mine waste will be disposed of as discussed furttrer in Chapter Nine, Section 9.6.

738 CASING AFID SEALING OF WELLS

For reasons previously discussed, there are no additional groundwater monitoring wells which need casing
and sealing during the operations or reclamation activities.

74O I}ESIGN CRITERIA AI{D PLA}IS

741 GEFIERAL REQI]TREMENTS

Site specific plans used for the design and control of surface drainage are discussed in the following
sections.

742 SEI}IMENT CONTROL MEASTTRES

See Section 732 for detailed designs of all sediment control structures. The major runoff and sediment
confrol measures in the SCA Permit Area include numerous diversion ditches and several impoundments.
Some Alternate Sediment Controls are in-place and maintained to reduce the contribution of sediment to
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receiving sheams, from areas which do not report to an approved impoundment. If additional siltation
structures are required, SCA will request approval from the Division prior to installation.

7 42.220 Sedimentation Ponds

Inspection

All sedimentation ponds will be inspected a minimum of four (a) times per year for structural weakness,
erosion, proper function, sediment levels and other hazardous conditions. A written record of frndings will
be maintained at the SCA cogeneration facility for inspection. Reports of adverse embankment conditions
including erosion, structural weakness or other hazardous conditions will be submitted to DOGM within
thilty (30) days of the inspection. Hazardous conditions will be reported directly to DOGM immediately
after the finding. See the inspection schedule prepared in compliance with R645-301-514.

Sediment Disposal

Sediments removed from the ponds will be disposed in the Excess Spoil Disposal Areas, placed on the
refuse pile, used as a borrow material, or processed with material burned in the cogeneration plant. If the
material is to be used as a borrow material, the material will be tested. SCA will contact DOGM to receive
approval ofthe location and the amount of material to be used.

MSHA REQUIREMENTS

74.230 thru 742.240 Other Treatment Facilities

Sediment from most of the disturbed area within the Permit is controlled by the collector ditches and
sedimentation ponds. SCA is committed to designing, constructing and maintaining appropriate sediment
control measures using the best technology currently available to prevent, to the extent possible, additional
contributions of sediment to stream flow or to runoffoutside the permit area.

Alternate Sediment Controls (ASC), installed at certain locations throughout the permit area are used to
reduce the contribution of sediment to the receiving streams. These have been installed and are maintained
in accordance with the perfonnance standards outlined in Chapter 5. Plate 7-20 shows details of various
ASC's which are being used at locations shown on Plate 7-1. It is intended that as site conditions dictate,
SCA may switch between different types of ASC's shown on Plate 7-20 to achieve an efficient and cost
effective treatment.
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DETERMINATION OF BONDAMOUNT - Summa
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IotalCrusher Demolition Culvert Removal & Riprap $ 130,042

Iotal Backfill, Grading and support $ 767,798

fotal Revesetation and Erosion Control $ 299,332

Iotal {Direct Co€ts} $ 1,197,i72

Mobilization and Demobilization 10% $ 119,717

Contingency 5o;/o $ 59,859

Engineering Redesign 2.$Ta $ 29,929
Main Office Erpense 6.8% $ 81,408
Project Management Fee z-5% $ 29.929
Iohl (lndirect Gosts! 26.8olo $ 324,842

fotal (Direc{and lndirectGoets - 2010 dollars} $ 1,518,0f4

Escalation 5 years to Mid Term 2015 5 0.50% $ 38,332

Total Reclamation Gosts (Escalated) $ 1,556,346
Bond Amount Required {Rounded to the neamst S1,000} S {,55i6,000

SCA bond 2-18-2011 - boundary reducfion plan Summary 2t18t2011



DETERMINATION OF BOND AMOUNT -

ITEM
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Atriplex Grass Revegetation Areas

Seed Material Gosts (Granite Seed Sept 2010) 53.3 Acres $ 3s9.00 $ 19,135

Tractor Spreader (equip & Iabor) 8€6 Reveg 004 + 10% 2,322 MSF $ 11.55 $ 26,816
Fertilizer hydrospread M029351000180 + 1oo/o 2,322 MSF $ 4.18 $ 9,705

Pinyon Jumiper $agebrush Revegetation Areas

Seed Material Costs (Granite Seed Sept 2010) 142.6 Acres $ 566.70 $ 80,811

Tractor Spreader (equip & labor) 8-66 Reveg 004 + 10% 6,212 MSF $ 11.55 $ 71,745
Fertilizer hydrospread M029351000180 + 10% 6,212 MSF $ 4.18 $ 25,965

Hydrophytic Revegetation Areas

Seed Material Costs (Granite Seed Sept 2010) 0.6 Acres $ 279.90 $ 168

Tractor Spreader (equip & labor) 8$6 Reveg OO4+ lgyo 26 MSF $ 11.55 $ 302

Fertilizer hydrospread M029351000180 + 1|o/o 26 MSF $ 4.18 $ 109

Subtotal Revegetation 196.5 Acres $ 234,756

Reseeding 25% 49.1 Acres $ 58,689

Plastic netting (Means 31251 3100100) 5,000 square yards $ 1.13 $ 5,650

Silt fences (Means 312513101000) 300 Linear Feet $ 0.79 $ 237

fotal Erosion Control $ 5,887

Iotal Revegetation and Erosion Gontrol $ 299,332

SCA bond 2-18-2011 - boundary reduction plan Revegetation 2t18t2011



DETERMINATION OF BOND AMOUNT - Backfill and Gradi-

tTEitl

F
trz
=o

zo
Fo
=OulOFt,o- Et

ul
E
f,
etI!tr
ot
=o
E

Fo
oo
bz
f

F
u,
o
ct

Backfilling and Grading

Generalsite grading: High walls, Refuse Cleanup and Drainage needs

D10 R Dozer 200,000 Cubic Yards 1,800 cy/hr 111 $ 320.00 $ 35,556

Disturbed area covered with refuse (4'bonow) 78.2 Acres

C-631 E Seraper 504,457 Cubic Yards 375 cv/hr 1345 $ 240.00 $ 322,853

D10 R Dozer (one dozer to assist loadinq four scrapers) 336 $ 320.00 $ 107,618

Disturbed area W 2' existing cover over refuse (2' additional bonow) 13 7 Acres

G631 E Scraper 44,302 Cubic Yards 375 cy/hr 118 $ 240.00 $ 28,353

D-10 R Dozer (one dozer to assist loading four scrapers) 30 $ 320,00 $ 9,451

D10 R Dozer (spreading on hillside) 44,302 CubicYards 375 cylhr 118 $ 320.00 $ 37,804

Disturbed area contaminated by refuse (1.5 ' bonow) 44.4 Acres

C€31 E Scraper 107,424 Cubic Yards 375 cy/hr 286 $ 240.00 $ 68,751

f 10 R Dozer (one dozer to assist loading four scrapers) 72 $ 320.00 fi 22,917

D'10 R Dozer (minor spreading in some hillside areas - 25%) 26,856 Cubic Yards 700 cy/hr 38 $ 320.00 fi 12.277

Distribution of satuaged topsoil 8.7 Affes
D10 R Dozer 7,928 Cubic Yards 375 cy/hr 21 $ 320.00 $ 6,765

Scaritication (average 18" depth) 196 Acres
D-10 R Dozerwith multishank ripper 474,320 CubicYards 3,000 cy/hr 158 $ 320.00 $ 50,594

Conslruction illanagement
WaterTruck 3.5 Months 87 hrimo 305 $ 100.00 $ 30,450

Foreman and 4x4 pickuo - Nielson 3.5 Months 174 hr/mo 609 $ 56.50 $ 34,409
fotal Gonstruction Hanagement $ 64,859

btal Backfill, Grading and support $ 767,798

SCA bond 2-18-2011 - boundary reduction plan Backfill and Grading 2t18t2011



DETERMIHATIOH OF BOND AMOUNT - GONST Demolition Erosion Gontrol

gl Iol z

Concrete - Crush and burY on site

Steel - Dlsassemble and send for

Track Excavator 325 CL {av I cy ex per 3 fi

Channels uith riprap and filter bed

Material cost fmeans 31 371 31001 001 +1 0%

Material cost {means 313713100100} +10%

otal Grusher Demolitlon Guhrert Removal &

SCA bond 2-18-2011 - boundary reduction plan Crusher, Culverts, Riprap 211812011



CHAPTER IilN-E
9.1 MII{ING PLAI\S

The refuse disposal are4 previously created by the Sunnyside Coal Company (SCC), has been acquired

by Sunnyside Cogeneration Associates (SCA) to serve as a long-term supply of waste fuel for its coal

mine waste-to-energy facility, located adjacent to the SCA Permit Area. SCA's alternative enerry project

has been approved by the Federal Energy Regulatory Commission as a Qualiffing Facility, based on the

usage of coal mine waste as fuel in its fluidized-bed combustion boiler. SCA will use "active waste" from

off-site processing plants/refuse piles, "accumulated waste" from refuse piles, and other alternate fuels as

sources of waste fuel for the facility. SCA's fueling plan will require excavation of coal mine waste from
the existing refuse pile, which began as early as January 1993.

Based on SCA's contract for the sale of electricity to Utah Power and Light, handling coal mine waste to

serve as an alternative energy fuel will be a consistent and continuous process. Coal mine waste that

continues to be generated by off-site preparation plants

will also be factored into SCA's fueling strategy, which can allow direct acceptance of coal mine waste at

the faciliy, or temporary placement within e refuse disposal area prior to
utilization.

SCA will excavate coal mine waste from the refuse disposal area based on sampling and analyses and a

materials handling plan which will be periodically updated by SCA. Excavation of the coal mine waste

will be considerate of material quality, pile and embankment stability, and mine operation. Over the life
of SCA's facility, nearly all of the coal mine waste will be burned to generate electricity. Final

reclamation of the refuse pile will be accomplished after all of the coal mine waste is either bumed as a

fuel, or repositioned within the refuse disposal area for final disposal, if determined to be unacceptable

fuel material (i.e., ashes, rock, soil, etc.).

Plate 9-4 and 9-7 present an overall projection for the sequence of mining events. The majority of
mining activity is expected to be concentrated within the areas identified in the mine sequencing maps.

However, in order to obtain the proper blending of material which will be suitable for use in the adjacent

cogeneration plant, excavation of coal mine waste may occur in any of the existing disturbed areas of the

SCA Permit site. Mining activities will regularly occur in the storage areas and in the slurry handling

areas throughout the life of the mine. Infonnation used to compile these mine sequencing maps was

gathered mostly from the John T- Boyd Reports found in Appendix 9-l and 9-3. Appendix 9-1 presents

the John T. Boyd fuel study. Data, including boring logs, to substantiate the conclusions of the Mine Plan

are included in Appendix 9-3.

9.2 DESCRIPTION OF PRESENT I}ISTT]RBAI\CE

Presently approximately of the SCA Permit Area is disturbed. The disturbances have been caused

from l) coal mine waste disposal, 2) roads, and 3) sedimentation ponds and ditches. The majority of the

impacted land was disturbed prior to the present resource protection laws. The future activities of the

SCA Cogeneration facilities are expected to cause little or no new disturbances to vegetated areas as the

permit activities will be located mainly in areas that have been disturbed in the past.

All facilities are shown on Plate 5-1. Plate 3-1 outlines the areas of pre- and post-law disturbances.
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9.3 RECLAMATION ACCOMPLISHEI} TO DATE

Interim reclamation was conducted in the fall of 1992 on the faces of lifts one through four of the coarse
refuse pile. Approximately two feet of borrow material was placed on these areas to control fires that had
been burning within the coarse refuse pile. SCC conducted this project in cooperation with DOGM.
Interim seeding on lifts three and four was accomplished by SCA in the spring of 1994.

SCC accomplished interim reclamation prior to 1993 on the east embankment of the East Slurry Cell, on
the north embankment of the West Slurry Cell, and on a small portion of the south embankment of the
West Slurry Cell. Final reclamation is anticipated to be accomplished by SCA in accordance with the
schedule and design details specified in this permit.

Final reclamation work was accomplished by SCA during 1994 on the Old Coarse Refuse Road near the
south end of the permit area. This work was completed in accordance with a plan approved by DOGM.
Phase *3 bond release has been granted by the Division for this wo

Interim reclamation was accomplished by SCA during 1994 on the southwest hill next to the refuse pile
where three culverts were installed. Final reclamation is anticipated to be accomplished by SCA in
accordance with the schedule and design details specified in this permit.

Interim reclamation was accomplished by SCA during 1995 on the South Embankment of the East Slurry
Cell. Reseeding took place during the regular seeding window of that year. Final reclamation is
anticipated to be accomplished by SCA in accordance with the schedule and design details specified in
this permit.

9.4 GENERAL RECLAMATION OBJECTIVES

The reclamation activities proposed in this chapter are intended to meet the following specific objectives:

Regrading of the areas within the coarse refuse pil and other disturbances to achieve
a stable, post-mining contour which will be compatible with the surrounding area, similar to the
original pre-mining contour, free-draining, and conducive to revegetation.

Restoration of the natural drainage pattern through the disturbed area to the extent practicable
while maintaining appropriate sediment controls at the periphery of the disturbed areas.

Covering areas that have been cleaned of refuse or slurry with the required depth of topsoil or
borrow material to allow revegetation of these surfaces.

Reseeding the regraded surfaces with a species mix designed to re-establish the surrounding
native vegetation on the reclaimed areas and provide for wildlife habitat.

Monitor and maintain the reclaimed property until the reclamation success standards are achieved
and the bond is released.
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9.5 AREAS TO BE RECLAIMED AND PLAIINED RECLAMATION

The area of reclamation and reclamation sequencing is shown in Plate 10-3.

During the mining plan phase of the project the coarse refuse pile ill be excavated
and during reclamation the site will be covered with borrow material, recontoured and revegetated. The
existing sediment ponds will be kept in-place until the final reclamation phase to control runoff from the
area.

9.6 EXCAVATION AI{D DISPOSAL OF'COAL MINE MATERIAL

SCA's activities will include excavation and handling of non-coal mine waste, coal mine waste, and
redisposal of non-combustible materials within the SCA Permit Area. Temporary storage of non-coal
mine waste (including, but is not limited to, grease, lubricants, paints, flammable liquids, garbage,
abandoned rnining machinery, lumber, ffid other aterials generated during mining
activities) will bs in the area just west of the Pasture Pond, between the Pasture Pond and Industrial
Borrow Area I (See Plate 5-l). The site is approximately 1.1 acres and will be used as a ternporary
storage facility for material not suitable (non-coal mine waste) for the Excess Spoil Disposal Area sites
produced from within the SCA Permit Area Temporary storage of non-coal mine wastes will be
conducted to ensure that leachate and surface runoff do not degrade surface or groundwater, that fres are
prevented, and that the area remains stable and suitable for reclamation and revegetation compatible with
the nafural surroundings.

Final disposal of non-coal mine waste will be in an appropriate local, State-approved solid waste landfill.
All non-coal mine waste will be disposed of in a timely manner as it is accumulated. It is not foreseen
that there will be a significant amount of non-coal mine waste that will require disposal. At no time shall
any non-coal mine waste be deposited in a refuse pile or impounding structure.

The mine sequencing maps 9-4 and 9-7 project the excavation of coal mine waste within the SCA Permit
Area. These are projections and may need to be revised with each permit renewal if existing conditions
within the refuse pile are discovered to be ifferent than expected. The annual reports
submitted to DOGM should be adequate to keep the Division advised conceming the mining progress.

The majonty of mining excavation is expected to be concentrated within the areas identified on the mine
sequencing maps. However, mining activities may occur within any of the existing disturbed areas of the
SCA Permit site and should be expected to occur regularly in the storage areas and the slurry handling
areas.

Mine plan delivery parameters are as outlined in Table 9-1.
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TABLE 9-1
MII\E PLATI DELTVERY PARAMETERS

TONS

Mine Plan Deliveries

Average annual fuel requirement

Average daily basis (240 days)

Average hourly basis (1,920 hours)

Number of trips per day (56.5 tons)

Trips per operating hour

Coarse

3 10,102

I,292

161.5

23

3

Fines

99,898

416

52

7

I

Total

410,000

1,708

2r3.5

30

4

The equipment typically used for loading and hauling services are one Caterpillar 980C type front-end
loader with a modified 7.0 cubic yard bucket and one hauler with dual trailer rated at 60 tons capacity.
Based on one l0-hour shift and a 5-day workweek, this equipment allocation is more than adequate to
consistently deliver the arnount of waste coal fuel required by the cogeneration facility.

9.6.1 Coarse Refuse

There are four locations that will be utilized specifically forthe temporary storage of coarse and fine refuse.
These areas are shown on Plate 5-1 and on Plate 9-7. Specifically section9.6.3, includes further discussion
concerning the practicality of utilizing the temporary storage areas.

9.6.2 Fine Refuse

One of ttre prime objectives of the mine plan is to minimize material handling. any consfraints may be
encountered during the mining of coarse and fine refuse. SCA will adjust mining activities as needed to
meet the operational requirements of providing the proper mixture of fine and coarse refuse to the
cogeneration plant.

The sequencing as planned exposes coarse refuse ahead of requirement and does not create excessive high
wall height between one operating area and another.

9.6.3 Temporary Storage Areas

Four temporary storage areas exist within the Permit Area for blending, mixing, handling, and storage of
coarse refuse and fine refuse- The reasons for these storage areas are: a place to temporarily store coarse
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refuse and fine refuse being brought to the SCA Permit Area, and to create a smoother, more efficient
operating procedure for material prior to entering the crushing units.

These areas will be used for blending, mixing, handling and storage of the various materials to be used as

fuel in the power plant.

Storage Area I

Storage Area One measures 2.9 aues or 126,324 square feet. The storage capacrty of each 4-foot lift is

about 20-200 tons as follows:

126,324 fr2 x 4ft x B\tbs/ ftj
-- 20,212 tons

2000lbshon

The surface of Storage Area One slopes towards the southwest at about 3Yo grade. The drainage direction
is southwest. There is a ditch that runs parallel to the southern boundary of Storage Area One that drains to
the existingz{" culvert atthe south end of the New Access Road then to the Pasture Sediment Pond. The
drainage locations are shown on Plate gq:L.

Approximately 1.95 acres of Storage Area One was undisturbed and has been reclassified as "post-law
disturbed" (see Plate 3-1) due to the storage of coarse refuse material in this area.

T

Pta+e-l-l-

Topsoil was handled according to DOGM guidelines and was consistent with the plans outlined in the
approved SCA Permit Documen Vegetation was removed and topsoil was stripped and
stockpiled. Topsoil piles (See Plate 5-1) are labeled with visible signs and measures will be taken to
protect the topsoil from further disturbance. Topsoil will be used during final reclamation and therefore,
will not be respread over the roadway embankment.

Trees and large shrubs were removed prior to topsoil removal. Small shrubs, grasses and forbs were
collected with the topsoil material. Coal mine waste was separated from this material and a Soil Tabulation
Chart was completed for the topsoil which was removed. Topsoil was stockpiled near the northeast
boundary of Storage Area One as shown on Plates 5-1 and 5-5. The topsoil storage pile was contoured to
minimize soil loss and seeded with the interim seed mixture. Fertilizer was not required on the stockpiles.
A small berm wasw,ill-be constructed at the base of the new topsoil pile to prevent erosion until vegetation
becomes established.
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Three grab samples have been taken in Storage Area One (sample locations are shown on Plate 5-l) and

testing has been completed. The samples were tested according to Table I of the DOGM's Guidelines for
Management of Topsoil and Overburden. Based on DOGM's overburden evaluation for vegetative root
zone, the material in Storage Area One is rated'Good'. These results are included in Appendix 9-4.

Storaqe Area 2

Storage Area Two msasures approximately 3.1 acres or 135,036 square feet. industrial waste

dump was locatedeeeu+s in this a^rea as a depression measuring 25,000 square feet and averaging I feet
deep. To prepare Storage Area Two, the floor of the Industrial Waste Dump wiil-wagbe leveled. Utah
Department of Environmental Quality ([IDEQ) regulations werer+ill$e followed to ensure proper closure

of the dump site. The following section outlines procedures that rvgfewill4e followed to ensure

compliance.

According to R315-303-2(3) of the UDEQ's regulations, "Any landfill that received waste after October 9,

l99l but stopped receiving waste before October 9, 1993 is exempt from all requirements of this section
except for final cover." The Industrial Waste Dump located on SCA's properlry falls under this requirement.

The closure of the site entailed complying with the requirements Iisted below:

l) At least 18" of compacted soil with a permeability of 1 x 10-5 cm/sec or less or equivalent was

laced upon the fural lifts. Artifrcial liners may replace compacted soil covers provided that
a minimum of either 20 mils reinforced or 40 mils non-reinforced thickness is used and is covered
with eighteen inches of natural subsoil present in the unit.

2) The grade of the surface slopes iguril+ not be.less than ZYo, nor the grade of side slopes more than
33%.

An addition
extinguished

to
all

the
fire

above requirements, SCA exterminated all rats or other vermin from the site,
covered all solid wastes with consolidated, compacted material at least 18 inches

deep, graded to provide proper drainage (see discussion below), and will reclaim the site upon final
reclamation of the entire SCA Permit Area. These requirements are outlined under R315-304-8 of the
UDEQ Division of Solid and Hazardous Waste regulations.

The natural drainage of the site is toward the east at approximately ZYu Storage Area Two was graded to
allow drainage toward the northeast at approximately 2Yo grade (see Plate 9-2). An l8-inch culvert was
installed at the northeast corner of the site which allows drainage into the Pasture Sediment Pond.

Hydrologic calculations are included in Appendix 7-3. kr addition, a 12.' high berm was constructed
around the southern perimeter of Storage Area Two to prevent runoff from the West Slurry Cell from
entering the storage area.

Storage Area 3

Storage Area Three (approximately 7.5 acres) will be used primarily when additional storage is required if
Areas One and Two cannot handle the amount of coarse refuse and fine refuse being generated. Fine-refts€

e coarse refuse storage capacity of each lift is
approximately 44,000 tons.
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. Additional grading is not necessary for
this area.

Storase Area 4

Storage Area Four is located inside the loop of the New Access Road. The area is approximately 1.5 acres

and runoff from this area is diverted to the Pasture Sediment Pond. At times, coarse refuse from the
existing coarse refuse pile is stored in the center of the New Access Road loop prior to being placed on the
conveyor. This area is also utilized for temporary storage of High Ash Fuel Reject and/or ROM coal
acquired from outside sources.

Maintenance

Maintenance of the storage areas will consist of providing general maintenance and inspections of the
surrounding strucfures, drainages, culverts, and roads.

Water or other dust control measures will be applied as necessary to reduce dust. General road
maintenance procedures will be practiced and inspections will be done as necessary. Inspections will
consist of: erosion control, repair of strucfures and drainage systems, removal of debris in culverts and

replacement of road surfacing material as needed.

Reclamation Plans

Reclamation plans will not deviate from those outlined in Chapters 9 and 10. Approximately two acres of
Storage Area One, which had minimal mining related disturbance in the past, were disturbed as a result of
the initiation of the temporary storage areas. Reclamation activities for this area will follow procedures
outlined in section 9.9.1 GENERAL REVEGETATION PROCEDURES.

9.6.4 General Refuse Handling Procedures

Currently, SCA is utilizing coarse refuse from the coarse refuse pile for use as fuel in the cogeneration
facility. Prior to the material being used as fuel, whether it be run of mine ("ROM") coal or waste coal, it
must be run through the receiving hopper and sized accordingly to meet operational specifications of the
cogeneration facility. Nonetheless, since the crushing facilities are designed for softer coal type materials,
there are instances when the material from the coarse refuse pile does not meet sizing requirements and is
rejected by the crushing unit, i.e. cannot be sized correctly. This material is often rejected due to a high
rock content and a low coal content.

The quality of the reject material will be determined. The final use or disposal of the reject material will be

dependent on the fuel potential of the material and the potential for alternate acceptable uses.

The stockpiling of the reject material will be in accordance with applicable DOGM regulations. When
placed in the temporary storage area or back on the coarse refuse pile, the high fuel potential material will
be placed in 4-foot lifts, but will not be compacted. Compaction will not be accornplished for the area

being mined due to the fact that the pile is continually altered due to excavation activities.
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The low fuel potential material that is placed in an Excess Spoil Disposal Area will be in accordance with
the approved plan and applicable regulations under R645-301-535. Slopes in both areas will be at a
maximum of 2.5:l unless otherwise approved by DOGM. Drainage of the areas will follow the existing
drainage ofthe area and will be contained in an existing sediment pond.

The New Access Road, located adjacent to the cogeneration facility, plays a vital role in the transporting of
material from the SCA Permit Site to the Cogeneration Facility- The New Access Road, the hopper, and

the crushing/screening facilities are within the boundaries of the SCA Permit Area. However, the conveyor

to the Cogeneration facility's storage silos is not within the SCA Permit Area. A detailed description ofthe
waste coal handling system can be found in Chapter Five, section 527. SCA transports coarse refuse from
the coarse refuse pile and/or Storage Areas to the cogeneration facility via the New Access Road. The

coarse refuse is then placed on the conveyor system and screened before entering the storage silos. The

material that is rejected during the screening process can be dumped into the Waste Coal Storage Area (see

Plate 5-1). After it has been stored it is taken back to the New Access Road and is either temporarily stored

in one of the storage areas, or immediately placed back on the conveyor to be screened and used in the

cogeneration facility. At times, the coarse refuse from the existing coarse refuse pile is stored in one of the

temporary storage areas prior to being placed on the conveyor.

The New Access Road was constructed by SCA specifically for these operations. The desigl of the road

was approved by DOGM prior to construction and DOGM approved the road once it was built. Drainage

from this road is diverted to the Pasture Sedirnent Pond (see Plate 7-1'4). Hydrologic calculations for the

Pasture Pond are included in Chapter Seven (Appendix 7-3),

There are instances when SCA will purchase and/or transport material that originates off-site (i.e. from
other coal mines) to the SCA Permit Area. For example, SCA may need to purchase approximately six tc
seven thousand tons of ROM coal from outside sources each year. Also, coal mine waste from other refuse

facilities (from active or AML sites) may be transported to the SCA facilify. SCA has acquired rights to
refuse material from the Star Point Mine. Transport, mixing, and utilization of this other fuel material is a
regular part of the mining operation at Sunnyside. Prior to being utilized at the cogeneration facility, this
material may be blended with the existing coarse refuse in order to achieve the most efFective blend of
material for the cogeneration facility. Blending of the material will be accomplished by placing it in one of
the Storage Areas (One, Two, Three or Four) or on the existing coarse refuse pile.

In 1993, SCA acquired the right to use approximately 24 ralboad cars of ROM coal (approximately 2,400
tons) that was recovered from a train wreck. SCA utilized this coal in the cogeneration facility. SCA
followed the plan outlined above by first storing the material in one of the storage areas or on the coarse

refuse pile. The material was then fed through the waste coal receiving hopper and utilized in the SCA

facility. In the event that this material had contained spoil material, the spoil material would have been

separated from the higher quality material and placed in the Excess Spoil Disposal Area. In a worst case

scenario, spoil may have comprised approximately llYo or 240 tons of the total quantrty.

Stockpiling of the excess spoil material in the Excess Spoil Disposal Areas will be in accordance with
applicable DOGM regulations. All material will be transported and placed in a controlled manner in
horizontal lifts not exceediog four feet in thickness. If necessary, the pile will be compacted to ensure mass

stability. The fill material will be placed to maintain a minimum long-term static safety factor of 1.5.

Periodic structural stability inspections will be accomplished to monitor the stability of the pile.
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' Coal mine waste, acid-forming, toxic-forming, or combustible material will be covered with a
minimum of four feet of non-acid-forming, non-toxic-forming, and non-combustible material

' Regular inspections as required in R645-301-514.

EXCESS SPOL DISPOSAL AREA #2

ThenortheastportionofthePermitAreaoccupiedbytheSlurryPonds#Iand#2
and the Clear Water Pond. This area has been approved as a permanent disposal area for excess spoil and

coal mine waste. It has heen designed with a capacity of approximately 211,000 cubic yards (See

Appendix 9-7 and drawings 9-8 A-D).

This area is ideal for its proposed use because it is already a large incised hole in the existing disturbed
area.. Filling these holes will be the best attempt to return the area to the approximate original contours.
This site is designed with a very mild outslope for positive drainage and is located in an area without high
groundwater or major surface runoffflows.

Reclamation of this site is bonded for the costs of four feet of cover. At the completion of construction of
this disposal area, SCA will perform reclamation with less than four feet in an attempt to demonstrate that
successful reclamation can be accomplished with a lesser amount of borrow material cover. In the event
that reclamation is not successful, the additional cover will be placed to bring it up to a total of four feet
and then reseed the site.

CAPACITY of the EXCESS SPOIL DISPOSAL AREAS

The design of the Excess-Spoil Disposal Area #l has a capacity of approximately 467 ,800 cubic yards most
of which is still available. It should be noted that the area might be compatible to allow for further
expansion of the excess spoil disposal area to the east at a later date to handle additional material if
necessary.

The Excess Spoil Disposal Area #2has a capacity of approximately 217,000 cubic yards. ,4s-ef the 2002
Ithough this

site is available for disposal for all qualifred materials, it is anticipated that it will principally be used for
disposal of low fuel rejects. These two Excess Spoil Disposal Areas have ample capacrty to accept the
material quantities projected during the Permit Te

The sites described below in "Additional Locations Considered for Excess Spoil Disposal Areas" are
available to provide additional capacity for disposal of excess spoil materials in the event that excavation of
the existing refuse pile encounters quantities of material beyond what is initially expected. These other
areas may also provide SCA with the opportunrty to selectively place different types of spoil material into
different locations to the extent possible within the capacities available at the time the materials are
disposed.

RECLAMA,TION of EXCESS SPOIL DISPOSAL AREAS

Reclamation of the Excess Spoil Disposal Areas will be in accordance with applicable DOGM regulations.
The excess spoil and coal mine waste obtained over the life of SCA operations will be placed in a
conftolled manner to ensure that the final disposal facility will be suitable for reclamation and revegetation
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prior to seeding, the topsoil and other regraded surfaces will be disced lightly, or be scarified along the

contour if a crust has developed since frnal grading or other soil preparation activities. Otherwise, no

special soil preparation will be necessary.

9.8.5 Amendments

It is at the applied borrow material may require fertilizer itmendments at the time of
reclamation. Extensive testing of tn* proposed borrow areas has occurred and is described in Chapter 2 and

coffesponding appendices. Information fro* these previous studies together with some random soil testing

(pH, ic, SAR uod -u"ronutrients N, P, K) at the time of reclamation will be conducted according to

nOCU Topsoil Guidelines to make a final deterrnination concerning appropriate fertilizer rates. SCA will
work with bOCVt to ensure that the redistributed soils are analyzed according to DOGM Guidelines and

that the tests are performed by an approved laboratory. In general, soil amendments ill be

applied during the fall concurrent with reseeding operations to maximize plant response.

9.9 REVEGETATION

The objective of the post-mining revegetation program is to restore the surface-disturbed area to a land use

capabiiity similar tothat which existed prior to mining. The initial reclamation objectives will be to

stabilize the soils and to restore the disturbed area to approximate original topographic conditions.

Ultimately, the disturbed areas witl be returned to their pre-mining use with watersheds in their

approximate pre-mining character. In general, the long-tenn appearance and usefulness of the reclaimed

p*.-it area will be similar to that encountered prior to mining and also to that found in the adjacent areas

that remain undisturbed by mining and related activities.

9.9.1 General Revegetation Procedures

All areas that are currently disturbed are shown on Plate 3-1, as well as those areas that will be disturbed as

a result of the Mining Plan or the Reclamation Plan activities will be reclaimed according to the procedures

discussed in this section. Areas of contemporaneous reclamation which will occur during the operations

phase are outlined in Plate 10-3. A Final Reclamation Plan is presented in Plate 10-1 through 10-7. The

general procedures outlined below will be used for all reclaimed sites. Additional details on these

procedures can be found throughout this chapter and in chapter 10.

. gub-grade shall be cleaned of waste material, scarified and pulverized before covering with topsoil

or borrow material.
r fopsoil or borrow material will be spread unevenly over all areas to approximate depths as

described in the final reclamation plan.

The final grade will be blended into the existing grade with a natural finish.

The finished grades will be left in a roughened state. On slopes less steep than 2:I, all' efforts will
be made d*i"g grading to conduct the last pass in the direction of the contour rather than

perpendicular to the contour. The purpose of this effort will be to leave small berms to break up

the slope.
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Fertilizer ill be spread just prior to seeding. The fertilizer may be spread by *y
method that will give an even distribution.

Areas with slopes greater than2;1 shall be scarified to a depth of 6-inches prior to seeding.

Final reclamation seeding must be accomplished between October lst and November 30. All
efforts will be made to plan and schedule reclamation work such that it can be completed in a time
frame that allows seeding to be accomplished during this approved seeding window. If seeding is
not finished during this time frame then all remaining seeding and any related reclamation work
will be suspended until the following year. Areas which cannot be seeded during the seeding
window will be stabilized to reduce erosion. Some acceptable methods of stabilization include:
seeding with an annual Erah, mulching, or netting until the seeding window has opened. However,
seeding with an annual grain will not take place later in the year than September 15 for areas which
are to be seeded with a permanent seed mixfure that fall due to the potential competition the annual
grain may have. Interim seeding may be conducted at SCA's discretion during other times during
the year (such as early spring) that currently appear to show promise of success.

For areas to be hydro-seeded the water and l|Yo of the wood fiber mulch and 50o/o of the tackifier
will be mixed in the hydroseeder. The slurry will then be mixed with water at a rate of 13,000
gallons per acre and the seed will be added to the slurry. The seed/slurry mixture will be applied to
form an even cover within 30 minutes of the seed being added to the slurry. Application will begin
at the top of the slope and work downward. The remaittittg mulch and tackifier will be applied
immediately following initial seeding.

For slopes greater than 2:1, seed may be broadcast evenly over the prepared slopes by means of a
hand-held seeder. Broadcasting will not be done during windy conditions or when the soil is
saturated.

All areas which are seeded will be raked or chained to provide adequate seed to soil contact.

On slopes steeper than 2H:lV, additional erosion control measures (such as excelsior t5rye mats)
will be implemented to cover the seed bed surface and protect the barren soil surface from wind
and water erosion, to increase revegetation success to meet the post-mining land use. If methods of
erosion control which are more economically viable than matting are generally accepted by
revegetation specialists as effective for slopes similar to what is being reclaimed, SCA will present
the option to DOGM for review prior to beginning revegetation work.

Shrub plantings will be used on a few sites to augment the shrub portion of the existing plant
community and to blend in man-made features with the natural terrain. The shrub stock will be
pinyon pine and juniper tublings. The tublings will be grouped and not evenly placed at a density
of 200 shrubs per acre. The planting site will be saturated with water as the initial irrigation. The
planting site and rooting area will be hand-cleared of all vegetative growth to reduce competition
from established vegetation, SCA commits to creating six (6) areas consisting of approximately
1000 shrub plantings each as shown on Plate l0-7. These shrub plantings will occur at the time
that final reclamation work is performed in each designated area. The shrub plantings are being
created for the purpose of establishing areas of cover for wildlife habitat.
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9.10 WATER TREATMENT

During the mining period the existing sediment control structures and diversion ditches will be used. This
would allow the site to meet the regulatory effluent requirements and to ensure that no signifrcant
environmental damage would be caused by the operations.

9.10.1 Diversions

Plans for diversion ditches within the SCA Permit Area are discussed in Chapter Seven, Hydrology.
Included in this chapter are the criteria and the designs of the ditches, culverts ind sedimentation ponds
required to maintain water qualrty in accordance with the prevailing regulations.

9.10.2 Sediment Control

The impoundments within the SCA Permit Area have been, and will continue to be used to conffol
sediment during the operations and reclamation activities. The impoundments are discussed in Chapter
Seven, sections 732, 733, 742 and 7 43.

Berms will also be used to control sedimentation from temporarily or permanently reclaimed areas.
These berms will be used to ensure that drainage from the area in question will be treated.

9.11. MONTORING A]\D MAINTENANCE

This section addresses the concerns of the monitoring efforts that will take place during the mining
period. This will consist ofwater, vegetation, and erosion monitoring activities.

9.11.1 Water

Impoundments which are subject to MSIIA requirements are shown in Plate 5 These impoundments
will be inspected weekly.
requirements.

Quarterly inspections of runoff and sediment conhol structures not subject to MSHA, 30 CFR 7'l -216,
will be conducted. Evidence of berm or ditch overtopping, bypass, or erosion will be noted and any
needed repairs or upgrading will take place at the time of inspection or shortly after, depending on the
scope of work required. The sedimentation ponds will be certified annually and the certification included
in the annual report.
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APPENDIX 8.1

PERMIT TERM RECLAMATION PLAN
I{YDROLOGY PLAFI

A.
B.
C.
D.
E.
F.

Pasture Pond
Coal Pile Sediment Pond

Coarse Refuse Toe Pond

Rail Cut Pond
Old Coarse Refuse Road Pond

Borrow Area Pond

updated FebnrarY 2047
July 1994
July 1994
Updated JanuarY 2011

July 1994
July 1994

REFERENCE

Plate 8-3

Hydrologic and sediment parameters

Diversion and Culvert Design Criteria

10 year, 6 hour storm - Phase 1

10 year, }4hottr storm - Phase I
25 year,6 hour storm - Phase 1

10 year, 6 hour storm - Phase 2

100 year, 6 hour storm - Phase 2

February 20Il



RAILCUT SEDIMENT POND
PER]T{IT TERM RECLAMATION PLAN

UPDES DISCIIARGE OO7

Reference Drawings 8-3, 7-9

Hydrologic and Sediment Parameters

10 year 6 hour storm - Phase I
10 year 24 hour storm - Phase I
25 year 6 hour storm - Phase I
l0 year 6 hour storm - Phase 2
100 year 6 hour storm - Phase 2

Diversion and culvert design criteria.

This appendix segment is a replacement for prior hydrologic calculations for the RailCut
Pond - Permit Term Reclamation Plan. The Railcut Pond is adequate to receive runoff
from the reclamation watershed as designed herein.
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RAILCUT SEIIIMENT POI{D - Hydrologic calculations

INTROI}UCTION

The RAILCUT Sediment Pond (UPDES 007) is located near the southwest corner of the

permit area (see plate 1-l).It coilects drainage from the upper portion of the refuse pile

and the indusfiial borrow area The pond is an off channel, temporary sediment control

structure, with a total as-built volum-e of approximately 4.8 acre-feet (top of bank).

Snrface water runoffand sediment runofffrom a 110 acre watershed is captured by the

pond.

The RAILCUT Pond has been in service for a number of decades. During the past

several years, excavation of the Refuse Pile (including the former West and East Cells)

has modified the drainage elevations such that these Cells are no longer impoundments

and have been incorporated as part of the Refuse Pile. The new hydrologic modeling

accompanying this appendix section includes the entire combined watershed now

contributing to the n"n Cut Pond. These calculations supersede those previously

presented io ttt* Permit Term Reclamation Plan for the Rail Cut Pond drainages.

The drainage area conffibuting to the Rail Cut Pond would be reclaimed in Phase 1 with

the pond t**uioiog in plac" untit reclamation in Phase 2 as shown on Plate 8-1. The

ptt*** of reclamation would occur as described in the approved permit.

The structgre is a temporary pond as addressed in R645-301,-732.200. The structure does

not meet rhe size o, oth*t q-ualiffing criteria of the MSHA of 30 CFR 77 -216(a).

Therefore, it provides a combination of principal and emergency spillways that will

safely discharge a25 Y€tr, 6 hour event.

The pond contains a 2 inch fuain pipe. This 2 inch pipe is normally closed but can be

opened to discharge the pond folliwing major storm events after appropriate settling

times. The pond is modeled in Sedimot-Il with the pond essentially considered empty

when the storm begins'

The pond can discharge through a 48 inch drop inlet spillway when ttre water level

reaches the stage elevition o{azlz.34 (5.34 feet deep). The 48 inch pipe spillway is

capable of pasJing the 25 yotr, 6 hour peak flow. The pond teats the 10 Yoffo 24 hour

storm such-that effluerrt is well within the UPDES limits.

Topsoil was removed prior to construction of the pond and is stored in a stockpile

direct$ south of the pond. After the useful life of the pond, ttre area will be appropriately

reclaimed.

Rail Cut Sediment Pond Hydrologic Calculations
Page 1
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SUBWATERSIIEI}S

The RAIL CUT Pond drainage area is divided into eight sub watersheds for routing
analysis. These are labeled as follows; RC-SWSI, RC-SWS2, RC-SWS3, RC-SWS4,
RC-SWS6, RC-SWS7, and RC-SWSB (see Plate 8-3).

SOIL TYPE

According to the SCS Soil Sunrey of Carbon Areq Utah, the soil grpe found in this
drainage area is predominantly SCS # 174, Strych. Three soil samples from the adjacent
Reclanration Borrow Area were analyzed by Huntingdon/Chen-Northem in the early
1990s. The particle size distribution from these sarrrples was plotted and averaged for use
in sediment modeling. Due to the nature of the reclamation process, the Erosion Conhol
Practice (CP) factors are higher when the site is first covered and reseeded in Phase One
and Lower in Phase Two when the vegetation is more established. Other soil
characteristics are as follows:

SCS Soil Name Strych
Submerged Specific Gravity 1.75
Specific Gravity 2.75
Erosion K value 0.20
Bulk Density 1.4

CP Factor (phase 1) 0.9 to 1.0
CP Factor (phase 2) 0.25

CT]RYE NUMBERS

The RAIL CUT Pond curve numbers are based on the Soil Conseroation Service graph.
The soil types found on the site correspond to SCS hydrologic Class B as indicated in the
SCS Soil Swvey for Carbon Area" Utah. Due to the nature of the reclamation process,
the percent vegetation cover will be negligible when the site is first covered and reseeded.

A cunre number of 84 (corresponding to zero percent of vegetation cover density) is used
for the areas covered with borrow material drdng phase one. A curve number of 69
(corresponding to 30 percent vegetation cover density is used for the phase two
calculations. These proposed cunre numbers axe considered to be potentially very
consenrative given the plans concerning surface roughening q/hich could dramatically
reduce the percent of runoff from the sub watersheds. Appropriate curve numbers are
used for undishubed or previously reclaimed areas.

Rail Cut Sediment Pond Hydrologic Calculations
PageZ
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TIME OF CONCENTRATION

Each sub watershed requires a cerhain time for the water to reach the outlet following the

longest pattr. The runoff from these sub watersheds is approximated by Sedimot-Il

'Uiitrnted" unit hydrograph for areas with poor vegetative cover. The overland flow
velocity was estimated using the Soil Conservation Senrice Upland Curves (SCS 1972)

corresponding to the slope and vegetation of the drainage areas. Time of concentration

was calculated by dividing the average velocity into the distance to the sub watershed

outlet.

STIB WATERSIIED CHARACTERISTICS

ROUTING COEFFICIENTS

"Sedimot-Il" usss Muskingurn routing methods. Flows must be routed between structures

or from a subwatershed outlet to the corresponding structr:re (if the outlet is not at the

structure). No routing is used through sub watersheds that do not have inflow from a

previous watershed, or structure (this water flow is accounted for with the time of
concentration and the unit hydrograph). Areas requiring routing coef;Ecients are indicated

in the progriun output data. Muskingum coefficients K and X are used as follows:

K - Travel time through diversion.

X - 0.5* Velocity
1.7 + Velocity

Rail Cut Sediment Pond Hydrologic Calculations
Page 3
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RC-SWSl B 0% 84 30% 69 42.6 2000 1.1 0.51

RC-SWS2 B 0% 84 30% 69 13.s 1550 1.7 0.2s

RC.SWS3 B 0% 84 30% 69 11.2 2000 1.3 0.43

RC.SWS4 B 0% 84 30% 69 18.3 2000 1.6 0.35

RC-SWS5 B 0% 84 30% 69 3.7 1000 1.7 0.16

RC.SWS6 B 0% 84 30% 69 1.6 600 2.4 0.07

RC-SWS7 B 30% 7A 30% 69 4.3 800 t.t 0.13

RC-SWS8 B 30% 70 30% 69 13.5 1800 1.6 0.31
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STORM RT]NOFF VOLI]MES A}[D DESIGN F'LOIYS

The results of the hydrologic modeling for the reclamation condition are shown above for
the different storms. For comparison, the flow rates used for the operational design
condition are also shown.

The flowline of the primary discharge (decant) pipe (and 100% sediment storage) is at
elevation 6209.07. Sediment levels in the pond are allowed to fill to 610/o of sediment
capacrty (6207.7) prior to a required cleaning. Adequate storage exists to treat the
calculated stonn nmoffvolumes and the projected sediment volume from the modeled
storms.

The perrrittee is encouraged to perform the periodic cleaning to elevations lower than the
minimum design depth to allow for additional sedimentation storage between cleaning
events.

The phase 1 storms are projected to have a small discharge from the pond. Detention
time for these storms is modeled to be over 2 hows. This is expected to be adequate to
allow settling to occur in the pond adequate to meet the UPDES discharge concentration
volunes.

DTI{ERSION DESIGN

Diversions within this watershed are designed for the larger of two storms: 10 year 6 hour
storm during the temporary phase one condition or the 100 year 6 hour storm during the
phase two condition. Since the phase one conditions \ilere modeled without consideration
ofthe surface roughening factors and therefore using the high runoffcuffe numbers, the
10 year 6 horn condition projects the higher flow rates and was used for design pulposes.

Design surnmaries are given in the tables below. The diversions were designed to fit
within a range of expected field values. The flow depth and flow area are calculated by
using the average channel slope and an assumed channel cross section. Due to the realrty

Rail Cut Sediment Pond Hydrologic Calculations January 20ll
Page 4

Storm Event
Total

Runoff
(acft)

Total
Sediment

(tons)

Pond
Stage

Elevation

RD3

cfs

RD4

cfs

RD5
&RD6

cfs

RD7

cfs

RD8

cfs

RD9

cfs

RDlO

cfs

RDII
cfs

RD12

cfs

10lr 6hr ph I 2.4 911 6212.36 r1,4 5.0 3.3 5.7 7.8 1.6 0.9 8.3 8.5

l0rr 24hr oh I 5.0 1898 6212.48 17.8 7.4 5.1 8.8 12.3 2.3 1.1 13.1 14.0

25w6hrph I 3.9 1687 62t2.41 19.0 8,2 5.5 9.5 13.2 2.6 1.3 13.5 14.5

lOw6hrph2 0.3 47 6209.0 0.6 0.2 0.2 0.3 o.4 0.1 0.0 0.5 0.7

l00vr 6hr ph 2 2.1 280 6212.2 7.3 3.3 2.1 3.7 4.6 l.t 0.7 5.1 7.1

Operational
desisr 2.8 1314 621?.6 6.3 2.3 13.7 15.0 2.9 t,2 15,7 17.2
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that the channel conditions will vary in the field, the critical value is to provide the

minimum required cross sectional flo* area for the storm flows to pass. Additional

freeboard is not required in the regulations, but we have recommended that the operator

*uy ,o*tort the diversions larger than required to reduce the risk of overflow from

conditions not assumed in this hydrologic model'

DTVERSION DESIGN CRITERIA

RIPRAP SIZING

Riprap is placed along steep channel slopes and at select culvert outlets to control

erosion. The size of ttre stones is based on the expected maximum velocity of water

flowing. When peak velocities in the smooth channel are expected to reach 5 ft/s, riprap

is req,rfted. The operator may choose to add riprap in other channel af,eas where erosive

conditions present a diffrculty for the site. Theriprap mixture should approximate the

following gradation:

Stone Size % Finer
2*Dso 100

Dso 50

0'5*Dso 20
0.2*Dso 0

In areas where the increased roughness from riprap does not reduce the velocity below 5

ff/s, a filter blanket (or gravel Uedaing in a layer 3*Dso) may be used'

Rail cut sediment Pond Hydrologic calculations
Page 5

Ditch No.
Manning

N
Side
Slope

minH/1V

Min
Bottom
widrh

(ft)

Design
Flow

(cfs)

Channel
Slope

Ava %

Flow
Depth

ft

Flow
Area

sofi

Velocity
(fUs)

Min
Channel

Depth

(fn

Comments

RC.RD3 0.035 2 1 11.4 1 1.13 3.39

0.90

3.4

5.6

1.6

0.8

No li{ring req9ired ,,

Linins reqd slopes o!ql4%
RC.RD4 0.035 2 1 5.0 5 0.30

RC.RD5 0.035 2 0 3.3 2 0.40 0.80 4.1 0.9 No lining required

RC-RD6 0.035 2 1 3.3 33 0.11 0.33

2.55

10.0

2.2

0.6

1.4

Lining reqd sloPes over 4%
or leave culvert in Place

No lining required
RC-RD7 0.035 2 1 5.7 0.5 0.85

RC-RD8 0.035 2 1 7.8 33 0.20 0.60 13.0 0.7
Lining reqd sloPes over 4%

or leave culve( lrl-Place

RC.RD9 0.035 2. 0 1.6 0.5 0.40 0.80

0.14

2.0

6.4

0.9

0.6

No lining required

Linino reqd sloPes over 4%RC-
RDlO 0.035 2 0 0.9 5 CI.07

RC-
RD1 1 0.035 2 1 8.3 2.5 0.58 1.74 4.8 1.1 No lining requllqd

RC-
RD12 0.035 2 3 8.5 0.4 a.77 3.85 2.2 1.3 No lining required
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The velocity expected in the channel is calculated by dividing the flow rate by the flow
cross sectional area. Manning's N for a channel bed with riprap is estimated by the
equation N:0.0395*(Dso)"o with Dso in feet (Applie4 Hydrology and Sedimentology for
Disturbed Areas page 188), If the normal depth of flow is less than twice Dso then N is
estimated by the equation N:0.456*(Dro *Slope) 0.159 with Dso in inches and slope in
feet/feet (Development of Riprap Design Crrteria by Riprap Testing in Flwnes: Phase I
May 1987, Colorado State University, prepared for Uranium Recovery Field Office and
Division of Waste ManagernenQ.

CULVERT DESIGN CRITERIA

Culvert
No

Pipe
Diameter

fin)

Pipe
Length

(fi)

Pipe
Slope

%

Controlling
Head

Water (Ft)

Design
Flow
fcfs)

Design
Velocity

(fl/s)
Inlet / Outlet
Conditions

RC-C1
RC-C2
RC-C3 36 150 33 <2 <25 <10

Inlet end section and
outlet splash pool

The three culverts installed on the face of the refuse pile were constucted with a standard
end section for inlet control and an energy dissipating splash pool at the outlet. The 36'
culverts are clearly overdesigned for the operational conditions rmder the regulations but
the permittee wished to minimize the potential for problems from flows greater than
anticipated at the time of installation. \ile recommend that since these culverts have been
designed and installed adequate to meet permanent conditions, that they should be left in
place after reclarnation to reduce the potential for erosion on the face of the reclaimed
pile.

Rail Cut Sediment Pond Hydrologic Calculations
Page 6
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RAIL CUT SEDIMENT PONI}
PERMIT TERM RECLAMATION PLAN

10 Year 6 l{our Storm llydrologic Model

Phase I
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RAIL CUT SEI}IMENT POND
PERMIT TERM RECLAMATION PLAN

l0 Year 24 Hour Storm Hydrologic Model

Phase 1

Appendix 8-1 D Rail Cut Sediment Pond Hydrologic Calculations January 20LI
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RAIL CUT SEDIMENT PONI)
PERMIT TERM RECLAMATION PLAN

25 Year 6 Hour Storm Hydrologic Model

Phase I

Appendix 8-1 D Rail Cut Sediment Pond Hydrologic Calculations January 20Il
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RAIL CUT SEI}IMENT POND
PERMIT TERM RECLAMATION PLAN

10 Year 6llour Storm Hydrologic Model

Phase 2

Appendix 8-1 D RBil Cut Sedirnent Pond Hydrologic Calculations January 20lL
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RAIL CUT SET}IMENT POND
PERMIT TERM RECLAMATION PLAN

100 Year 6 Hour Storm Hydrologic Model

Phase 2

Appendix 8-1 D Rail Cut Sediment Pond Hydrologic Calculations January 2OIl
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APPENDIX 7-3

ITYDROLOGIC DESIGN O[' SEITIMENT POI\IDS

A.
B.
C.
D.

Pasture Pond
Old Coarse Refuse Road Pond

Coarse Refuse Toe Pond

Rail Cut Pond

updated February 2407

updated September 15, 1993

updated October 22, 1993

updated February 2011

F. Borrow Area Pond updated November 16, 1993F. ItorrOw Anea .Fono ".rvu rrvrv'rvvr rvt

Coal Pile Sediment Pond

Miscellaneous Flows:

Updated January 1995I.
J.

),

36" CMP north of Coarse Refuse Toe Pond - updated March 1994

February 2011



RATLCUT SEDIMENT POND

UPDES DISCHARGE OO7

Reference Drawings 7-l ,7-1G,7'9

Hydrologic and Sediment Parameters

l0 year 24 hour storm
25 year 6 hour storm
100 year 6 hour storm

Diversion and culvert design criteria.

This appendix segment is a replacement for pri
Pond and the East and West Slurry Cells- he

into these ponds have been combined together as excavation on top of the Refuse Pile has

progr**r"d. The Railcut Pond is adequate to receive nrnoff from the combined

watershed.

Appendix 7-3 D Rail cut sediment Pond Hydrologic calculations February 2011



RAILCUT SEIIIMENT PONI) - Hydrologic Calculations

INTROI}UCTION

The RAILCUT Sediment Pond (UPDES 007) is located near the southwest corner of ttre
permit area (see Plate 7-I).It collects drainage from the upper portion of the refuse pile
and the industrial borrow area. The pond is an off channel, temporary sediment control
structure, with atotal as-built voltrme of approximately 4.8 acre-feet (top of bank).

Swface water nrnoff and sediment runoff from a ll4 acre watershed is captured by the
pond.

The RAILCUT Pond has been in service for a number of decades. During the past

several years, excavation of the Refuse Pile (including the fomrer West and East Cells)
has modified the drainage elevations such that these Cells are no longer imporHrdments

and have been incorporated as part of the Refuse Pile. The new hydrologic rnodeling
accompanying this appendix section includes the entire combined watershed now
contributing to the Rail Cut Pond.

The shncture is a temporary pond as addressed in R645-301-732.200. The structure does

not meet the size or other quatiffing criteria of the MSHA of 30 CFR 77.2L6(a).
Therefore, it provides a combination of principal and emergency spillways that will
safely discharge a25 y€ff, 6 hour event.

The pond contains a 2 inch drain pipe. This 2 inch pipe is normally closed but can be

opened to discharge the pond following major storm events after appropriate settling
times. The pond is modeled in Sedimot-Il with the pond essentially considered empty
when the storm begins.

The pond can discharge through a 48 inch drop inlet spillway when ttre water level
reaches the stage elevation of 6212.34 (5.34 feet deep). The 48 inch pipe spillway is
capable of passing the 25 year, 6 hour peak flow. The pond teats the 10 Y€ffi, 24 hour
storm such that effluent is well within the UPDES limits.

Culverts and diversion ditches are required to be designed for these watersheds using the
100 year 6 hotr storm for refirse pile ditches / culverts and the 10 year 6 horrr storm for
non-refuse pile ditches. In an effon to provide a conservative design, SCA has desiped
them atl forthe 100 yr 6 ht *totm.

Topsoil was removed prior to construction of the pile and is stored in a stockpile directly
south of the pond. After the useful life of the pond, the area will be appropriately

reclaimed.

Rail Cut Sediment Pond Hydrologic Calculations
Page I

Appendix 7-3D January 2011



SUBWATERSHEDS

The RAIL CUT Pond drainage area is divided into eight sub watersheds for routing
analysis. These are labeled as follows: RC-SWSl, RC-SWS2, RC-SWS3, RC-SWS4,

RC-SWS6, RC-SWS?, and RC-SWSB (see Plate 7-l).

SOIL TYPE

According to the SCS Soil Survey of Carbon Area, Utah, the soil type found in this
drainage area is predominanfly SCS # Ll4, Stych. Three soil samples from the adjacent

Reclamation Borow Area \ilere analyzed by Hrurtingdon/Chen-Northern in the early
1990s. The particle size disfiibution from these samples was plotted and averaged for use

in sediment modeling. Other soil characteristics are as follows:

SCS Soil Name Sfiych
Submerged Specific Gravity 1.75

Specific Gravity 2.75
Erosion K value 0.20
Bulk Densrty 1.4

An estimated particle distribution was used for areas covered \Mith refirse material.

CI]RYE I{I]MBERS

The RAIL CUT Pond curve numbers are based on the Soil Conservation Service graph.

The soil t5ryes found on the site correspond to SCS hydrologic Class B as indicated in the
SCS Soil Survey for Carbon Are4 Utah. The vegetation cover is relatively spaxse,

consisting of a mixture of Jr:niper Gtass, Mountain Brush, and Desert Brush. Curve
nrrmbers were averaged from these vegetation types. Areas covered with refuse material

are expected to have minimal vegetation but a relatively high infiltration rate. Curve
nr.rmbers were estimated for these af,eas.

TIME OF CONCENTRATION

Each sub watershed requires a certain time for the water to reach the outlet following the
longest path. The runoff from ttrese sub watersheds is approximated by Sedimot-Il
"Disturbed" unit hydrograph for areas with poor vegetative cover. The overland flow
velocity was estimated using the Soil Conservation Service Upland Cunres (SCS 1972)
corresponding to the slope and vegetation of the drainage areas. Time of concenfration
was calculated by dividing the average velocity into the distance to the sub watershed

outlet.

Appendix 7-3D Rail Cut Sediment Pond Hydrologic Calculations January ?011
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SIJB WATERSIIED CIIARACTERISTICS

ROUTING COEFFICIENTS

"Sedimot-Il" uses Muskingum routing methods. Flows must be routed between structures
or from a subwatershed outlet to the corresponding structure (if the outlet is not at the
structure). No routing is used through sub watersheds that do not have inflow from a
previous watershed, or stnrcture (this water flow is accounted for with the tirne of
concentration and the r:nit hydrograph). Areas requiring routing coefficients are indicated
in the program output data- Muskingum coefficients K and X are used as follows:

K: Travel time through diversion.

X - 0.5* VelocitV
t.7 + Velocity

STORM RI]NOFF'VOLT]MES AI{D I}ESIGN F'I,OWS

Rail Cut Sediment Pond Hydrologic Calculations
Page 3
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RC-SWSl Refuse o% 75 64.9 2600 1.2 0.6

RC-SWS2 B 40o/o 62 65 81 69 13 1550 1.72 0.25

RC-SWS3 Spoil 10% 70 10.6 2000 1.35 0.40

RC-SWS4 B 20o/o 74 77 83 78 3.1 1 100 1.7 0.17

RC-SWS5 B 20o/o 74 77 83 78 3.9 850 1.69 0.14

RC-SWS6 B 25o/o 71 75 82 75 1.7 600 2.38 0.07

RC.SWST B 30% 68 72 82 74 4.3 800 1.71 0.13

RC.SWSS B 40o/o 62 65 81 70 12.2 1800 1.65 0.3

Storm
Event

Total
Runoff
(acft)

Total
Sediment

(tons)

Pond
Stage

Elevation

D2

cfs

D3/CI

cfs

D4

cfs

D5

cfs

c2
cfs

c3

cfs

D7

cfs

D8

cfs

D9

cfs

Outlet

cfs

10yr 24hr 2.0 680 62L2.3 2.9 0.8 5.2 L.4 5.7 6.0 0.6 6.1 6.7 0.0

25yr 6 hr 1.3 557 62LL.2 3.0 0.8 5.4 1.6 5.0 6.3 0.7 5.3 7.L 0.0

100yr 6hr 2.8 1314 62L2.6 6.3 2.3 L?.7 2.9 15,0 15.7 1.2 15.7 17.2 4.8
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The flowline of the primary discharge (decant) pipe (and 100% sediment storage) is at

elevation 6209.07. Sediment levels in the pond are allowed to fill to 60% of sediment

capacrty (6207.7) prior to a required cleaning, Adequate storage exists to teat the

calculated storm runoffvolumes and the projected sediment volume from the modeled

storms.

The pennittee is encouraged to perform the periodic cleaning to elevations lower than the
minimum desrgn depth to allow for additional sedimentation storage between cleaning

events.

The 100 year 6 hou storm is projected to have a discharge from the pond. Detention
time for this storrr is modeled to be over 2 hours. This is expected to be adequate to
allow setfling to occur in the pond adequate to meet the UPDES discharge concentration
volurnes.

I}IVERSION DESIGN

Temporary diversions and culverts for these miscellaneous flows are required to be

designed to pass the 10 year, 6 how storm (R645-3 0l-742.333). Diversions on a refuse
pile are required to be designed for the 100 year 6 hour storm. SCA has provided a
design for the 100 yr 6 hr storm on all the ditches in this watershed. Permanent diversion
designs are described in the pernrit term reclamation plan and final reclamation plan.

Design summaries are given in the tables below. The diversions urere designed to fit
ruithin a range of expected field values. The flow depth and flow area are calculated by
using the average channel slope and an assumed channel cros$ section. Due to the reality
that the channel conditions will vary in the field, the critical value is to provide the

minimum required cross sectional flow area for the stonrr flows to pass, Additional
freeboard is not required in the regulations, but we have recommended that the operator

may consfirct the diversions larger than required to reduce the risk of overflow from
conditions not assumed in this hydrologic model.

I}IVERSION DESIGN CRITERIA

Rail Cut Sediment Pond Hydrologic Calculations
Page 4

Ditch
No.

Manning
N

$ide
Slope

minH/lV

Bottom
widrh

fft)

Design
Flow

{c{s}

Channel
Slope

Avq %

Flow
Depth

ft

Reqd
Flow
Area
soft

Maximum
Velocity

(ft,/s)

Recommended
Channel Depth

fft)

RC-D2 0.035 2 1 6.3 5.5 o.42 1.26 5.0 0.9

RC.D3 0.035 2 0 2.3 3 0.27 0.54 4.3 0.8

RC-D4 0.035 2 1 13.7 1 1.54 4.62 3.0 2.0

RC-D5 0.035 2 0 2.9 2 0.41 0.8? 3.5 0.9

RC-D7 0.035 2 0 1.2 5 0.13 0.26 4.8 0.6

RC.D8 0.035 2 2 15.7 2.5 0.84 3.36 4.7 1.3

RC-D9 0.035 2 3 17.2 0.4 1.52 7.60 2.3 2.0
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RIPRAP SIZING

Riprap is placed along steep channel slopes and at select culvert outlets to control
erosion. The size of the stones is based on the expected maximum velocity of water
flowing. When peak velocities in the smooth channel are expected to reach 5 fl/s, riprap
is required. The operator may choose to add riprap in other channel areas where erosive
conditions present a difficulty for the site. The riprap mixture should approximate the
following gradation:

Stone Size 04 Finer
2*Dso 100
Dso 50
0.5+Dso 20
0.2*Dso 0

In areas where the increased roughness from riprap does not reduce the velocity below 5
ff/s, a filter blanket (or gravel bedding in a layer 3*Dso) may be used.

The velocity expected in the channel is calculated by dividing the flow rate by the flow
cross sectional area, Mannin_ g's N for a channel bed with riprap is estimated by the
equationN:0.0395*(Dso)"o with Dso in feet (Applied Hydroloey and Sedimentotosy for
Disturbed Areap page 188). If the normal depth of flow is less than twice Dso then N is
estimated by the equation N:0.456*(Dso *Slope)0.159 with Dso in inches and slope in
feet/feet (Development of Riprap Design Criteria by Riprap Testing in Flumes: Phase l
May 1987, Colorado State lJniversity, preparcd for Uranium Recovery Field Office and
Division of Waste ManagemenQ.

CULVERT DESIGN CRITERIA

Culvert
No

Pipe
Diameter

fin)

Pipe
Length

{ft)

Pipe
Slope

o/o

Gontrolling
Head

Water ffit)

Design
Flow
(cfs)

Design
Velocity

(fi/s)
Inlet/ Outlet
Conditions

RC-Cl
RC-C2
RC-C3 36 150 33 <2 <25 <10

lnlet end section and
outlet splash pool

The three culverts installed on the face of the refuse pile were constructed with a standard
end section for inlet control and an energy dissipating splash pool at the outlet. The 36"
culverts are clearly overdesigned for the current conditions under the regulations but the
perrrittee wished to minimize the potential for problems from flows greater than
anticipated at the time of installation.

Rail Cut Sediment Pond Hydrologic Calculations
Page 5
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RAIL CUT SEDIMENTPOND

10 Year 24 Hour Storm llydrologic Model

Appendix 7-3 D Rail Cut Sediment Pond Hydrologic Calculations January 20ll



RAIL CUT SEI}IMENT PONI}

l0 Year 24 Hour Storm Hydrologic Model

Appendix 7-3 D Rail Cut Sediment Pond Hydrologic Calculations February 20Il



FI
[rE
G
A

r|rt
mm

oo
HF{

oo
<] f)
dd

o
JJl{
*.t d
d>r
5,q

qt
JJg
o,-t x*u

+rl
llH

rH
ulo
Tlo
o ust
E r{
o Er.4
tr Elll, *l J1
+J +'
r$5
30
Sl{5
ct

tl JJ t{
O +r.cq{

D
o
-ld Or.> +r.q
l,t
o.ddt{

0to
TJ F.O*{ |{E
F{ ua
I UC
16
t{
Bo
.d cto

ot{
* 

'JU+ d(s

t{
OE
rrlu
fit.4
Bn

E
6q,
r{ .q
JU
oc
,4 '{

os|I)oo
O(x}F.ulq
$dNdH(!

oooooo
ou)
a'l

ooo<)oo
o9

oooo
og
r;.;

co
oo
af|a

+o a4
\td
oo
QO140
(rtO
f\ i{

o(olfi <).:?

ootoJAto

60()0000<)o
fil(\looooooo
$ooo{40000

oO Oa--
l'- f{ rl

ooNoooooo
omooooooo
ooor{/loooo
N OtoO<)Od

6$lHr'o
oo$(tooooo
ortooooooo
ooo(Qooooo
(o $$d(ro{n
d OlatdF d

N

o

FI
o
E

f{

rH

+J
t)
a

t{
ru

EtrE.dr${
(u
N.p
'dUulo

oo
oo
o(t
oq
N

ul r9
F.Ooo

m
tr
o

.d
r}
.q
|{
+J
]a
-t!
u
q,
g
-lrt{

u
tro
u
'Jog.
I
o
N..{
vl

o
.-t
U
-l
l{
nt
A
JJ
ta
tr.,{

o
ol

t{
ld
t
c(!
r:

-1
ad
c
o

f{

,TJ
.d
t{
oa
o

tl
&
s
N

f{
}1

d
d
p.

+J

(J

d
d
(6
E

+*

+*
dt+

I dli
t{

+ 5*
+J+ tJ+
a* l{+

{J+ o+

il[[[[ oo
oln
ot

ooflo
f{ ro

oc)
oo
dc;
l-- t-

oo
o6
f4$ Edto $d

L

o
r$r 5(J

.!
E

+ &+()r d+
.d+ l{+
,a++

+ d*

d+ o*
-.1

* $*
U+ E*a

+f,*
+*
++

+J+
rd
tl

tt bt

{Ju
Ur{
ts lH
t+r d

IJ
JJO

E FP.lJ 
'rO 

El
AJJ H

C O-l OJ1
O! > O.-lr{ filX:J
+J C Lr o.q
.ll0b
l{.-t {, d
t{r u+J o
t rd -.t rd ttt

o.H l{ l{
E-,-t {,
T] U UO E
o o o d,q
{r 11 o.0 td! P{ O.{ Ur

+
+
+

+

**
n
oa
Fl
E
F
-p
Jq
c

i-l

o
d
o(,
E
o,rl
+,
ld

.,{
q-l
a{

,p

o!
rl

r1
o
E
v)
lj(,
JJ
ru
3

$$

F{

o
E!I

ttr.c
HGd*l
HOOH

.l e'l ,
E-I+JrJ!
O{td
:dt{r{trFH +JCrJ O O
A dOE r{ *{
f:t O'-l O P rr(h oJJ (, td d

CtdF g t{
h ot{o +t .tJ

-O O+JTJ tr H
c c otro)

d oooo uou
0l dd (J'{ C'.1 E
{J.+r.Qtr.Q OUO
tJ(ordldOld UldU
'{OttOUO tr
T|-ltlr{ r-| oJJ0}
0}.o c {r.p.p ,4 c A
tudcrlrctJ .qoa
o.+r o tD l! |tr)d d u t[o A

dDooolutroo \
I >rO 'l 'dH Od'd rl
OkOOHTDt{!UJJI{ Edtd tt..tbr(l'$ JrO

EJroCrdO.O+rOp. E
o E c H brH 3r 4 D d
lJ 5 rd Ct-l rD t4 .E H
daDU>rd>to(J{r5 (u

-'{ d (l O b.{ bto t{
Ul CrH tH .4 nllH rn.4 |i
dt *l ..{'Ct O € l|.d t-t
t tr o oq o 4 |l)+ o
H.dbrJlJ+J({>ttrtsGl A
li C '.1.C O.q d 'd rO O
>,J rr u|d $J1 a Ja 'd

O d t{'l lt (J U 6 .}J
brtl.lrH!)OOOd+{-lO G
d o 3 F. I o.$ Orr o| rr
-llD lU O JJ
3lt€oEnoEiEIJErr d
o oEtrECEOSEI ot
.{ C-l 5-Fl F.-l rr'r'|Jl'd U
Hldt{dll-lHdl{-.lt{ fr
OOrlrOtOSt4OI{t Oq{ o.>d>!dad'd u
ogl .. . #
5,qdN a4 str dl Fl
lrj {d

u
c.'Eg'frO

O '-l*r o.d| EO+J C' .C
uo.p
4-{0
1' 0) ttr 4r ts| r'l
lDtld r{O[}
tJ d-r rHd

d r!.q{ra rH o
d k- o>E

>t{ O 5 rr
bla Jl qr+r }1-t tll
O+) El tr_t_t.{-+ d E o d*l .C
05 c'oF .A+r
rJ U Att O l| ld

H tr .,{ o q-r o.{ s.{
O (l) 14 d .{ trJ O
d E trt {, (u-t
o-;d >md >rdo
ed {rcq{ +rd+r

lu lU g O 4 '.{ Er"'l
! ta.E O-,{ u} O t
O u t u (s l4-l ul
+Jd {.} O |{ ru o
td+J 'dr{ >t{l{p.rdu o d .do
e ld E+ro d o
O >'+r ' C-t D >t(Jbrtr €qq +r+J

O O ttE.{ tD4
h'{U+J -.1 -l (J t.dE
J1 o H olJ {, +r'd QU1{dO Oorli (r.l .ALl
SdOE ldola o !d'rl
4J >r.{ ij I dt o
c.qrrt{ luE(' (n .4Eitr
o ttrd c fit rJo3i43f F j'3 ; 6*flrH..{oo urH coll
O EtH -{-'{ 0} tr'c b oH ut +J " o
*o.dtr !id d Hhg
4JU d Ordc s oco
-l .S O g E r{ d E 6t
rtrs t{ o !-{ fi .d tn
H t{ o o }4 >j o dr{r 5
o, E I D'q! -t H o..4
tso 4 ll, i/, oou
-,1 l{br ooH tr qtu6
Eq{od .4 'd -A dr .,{uo
5o+{9t -prg ts E.du

-c
ttd
i
o
d

=(J

o
CE



t
o
EO
.E
B

N

ooo.d
OJJ

.E
dtr

>rq
(,
F

t*-Ood

.q t
c+
O+H4t

F-+r+O ..{
.o1d

ooo.Eom|dl{
ru

#orJ
#dE..q3
u) -.1
OmFt
dmtd

o+r&ff
rt.ot{
50
rl +fousgo. .F{ r-l

.qrJ{6
O4J
c

>r
0t{
dtd
OH(")EE

d)
.]JD

dd o+E*4+
lJ+ru*
ul

!(\l
{,
FO

-.{ rl
Fl+,
od.dl{

h
t+d*o >o* rtt|
d+,

+ od
dt{

u,
do
.cEul d^
l{ -.1 E
or !E
JJ
rd
3

+JFIF
cl 0,
a a!,.o 4Q
d 60
> ll,+r
-{nlJ
cd
s {{a
o HorH o.cgU
b aalD 

'.t 
'.{

G
F 3
doO Fl^
+r +{o
5q{
o. )1u
E td.-
oo
Up.

o

o
H

IH.otrE5(lutu

+Jt{+)(sFlp.o

o
FlL.'{

U.$

c
d

oo

olrl|
_.1 Ec;

th

F
odx

*U
+rl
*qr

+{
DO,00
o l)0
.q!c! Er.q
t{ trl(ll rlJ4
JJ {J
6l
30
.a}{
b
t{ +J t{
o r}.q

rH

o
n)
54
d Ur{
> +.q
il
tr
A
E..1 t4

oou ts.q.d l{F.{ a2c rJd
.d
H
'd
>i ltt
.4 .t,o

Olr
* Hi)+ drs

+l .lJ
qd
1@tr
llt O 5Fl-l-{ O
Hstl{r,/l \\\C oo
orH u H -r{ br-{ uro E H $(dU.d.q oEEE]Je&E

1-^trlodorooF{o(\trnoo
NC-odOd@Or(YlrtdHroNo .o . r r .dr . .
.{Hdt\ooFsoHOsl {\l. | .J .tdrtO . .FlFt

dm d droE|r|
6 $O
6 0d('l6

o
o
o

o
o

'rt

cl
AlJ
OU
.J EL
a

+l{Jtroco
olH
-+

o
11
o
4'
tl
0,p
6
3
.a5
vt

A
oq
o
o

d
rd
F

o.
c

-rl

o(J
?

[ il il [ ll lr || ll fl fl il lts
o{}
t€
FrO

tr d uA
o o o cJJ

t{ '-l+l N O+J
O +JrJ -lEtllUD tUd OOE0
U rrl| '.tOId JJIJ O,lJUO(l, rH Cg .{rS bl

b oot olr+r|[
14 > OOC''{{rEl{rd +, tr f,d+J C ld O
.C *{dOOOl{tllU>
O F O tJ O'i t!, Ud td
o -|n >F.C|H.il +J+J{}|l) O"{d

O d --ltd-l-{+}OUCOI{)b nl{-q-Qd> ttr!
trr4 Ja o+Jtddo-'{J1 nl .C
c.d d 

'ltrorDE.lJ(lulul.l.q o o o-r-r..r d o d
9g o' -HffiEHaE$.t.d q{ 

-l O O iD O tltrH dqfg O (l(JdlO tlOElllril

E*"rcEr**oCflof 5;
c |6 o E4rd d rd d{J p.E lt-l a
t 0, l{+ o qt o ll) q) 0 cl-.| cr o 

=t{ El. td rJ .q k 9{ P{ P.rJ tJ +J A F s
=tl
=l!g

tu
]J
o
tr

o
o
o
d

o
6l

oo
?

o
.-.
d

o
o
@
r^

<>

tr!

+*
+ o+

t{+ r+
JJr U+t+ t{+
+J+ u}*

* r{l.{
I t+

f,+t
*l

++

*E
0)

*,4
m
r.t
q)
IJ

#rd
3

F{

rJ *l'!1
Coq)o
g
d
o
v,

ENE
+ ot
* r/)6

,{
o'dd+J['
{s .q3d,

el
vr\
\rs

l{od#o
rd -clo

rn
{J
E
G
4

C{

$
t{

t{
o
F

d
o
TJ

.q +tr*
Cl+

.d*

+l+
4{Iardooo.tll, ulEg o
(tJJ

r1 td
AB
d
rld
urld
o+Jo{O

+,
oEt{to

A!H
Utrq}..| A

.q+J (d
O{J

h
0t ,{
tu6
OE
dE

=+J Ul
cO+E+.n*
"d*(l*
sl

i;
o

OJ
o6
o@
Fl

F}H
Fm
a-' rl)

('t6
.ft -{
O F{'

o frt
rlOI

c!lr)
c'l

do
{e} H

l
tsr c\l
o>o

'd .d
d+J
rl) tsdtr

>rlril*c) tso
.l +J* o(l€l{

oo
o.cE
4l d-
t{ .dE
o 'dE

+J
rd
3 $Fttr
rdO
5 Esto -.{cd{ T'o
> o+J
-l ul€
FI

t{ t*{ Ao c{oq{ oEEUV, FF0t tl '-la-
d
d
F 3
EOiu d^
+) IHO

'Hll. JlCJ
E d-
oo(JPr

oo
dN

oo
oo
or ol

oo
o6,
o
fq

oo
oo
rro
Htr'

oo
c{fl

oo$tE
HEi
50NU

-{dFld
h\\\\
t{-tH.{-!
,qEEEfr

ooo$lm
o$lc{oto
(florol€o
HC{t{F{d

{J
rH
lur
oo
t{(aHO
uc{ u lJ
rdl)(,.q

EBOo('r(rtOtorOO
C{(DO'na')oo$tN

. r .d .
Jflt-- G|

F.

.u

.,{
c
J-l-l-l 6

\\\d o
.i br.-{ ttl O E tl
O, E E EJJ E.4

.OOFIO(rItO
Hsl@sr\dd

. + ..t.9 .
6.-lro{{u}oc{
drlo|rl ' .d

r.9J@C-
d dor
or a"
f! ({

iluil[[llll

dcoo o
t{ Fld NO rrrl '.1 tru 16ld oo$ k& -AtB +rrJ O{Jq{ EIE -llE0ro ot{
JJ tr E.J +J Ei
-.ldOoot{O
F O U U..l td O
.Fl +{ >r o. l!
+Ju o ru o
-{d-{-t.uouo rl.o.Q H ts
OlJd{dO-{J1t{dOOE+r(d
OOH.{"{tdO

U {J .tJ 'd +J O{
-ld{rIJOtrFt o o d) u) 4rrrldLtrDb urolH FIO
trJ4J4)1.d l{ 0)..-trdrdrE{Jo.E
(o O ll, lD O O.rl
|| 9. tr. rl.4r r{ 1J

4J
H+J
do.
oo

[illlltll
6l{t{oo otr ,
"{.-.1 -{ O O
+J.q+| .q.c ru -(rddo l! O
|| o o€ q
rr-{E -{c{ dtE rU(\
tr4J O ]J d O Fl
ii$..{d$t4 .a*rE.qJ1
UOt{Oor0 (I'ltOldts
dDdl..{UtlU OO'.llUO
O (r.r A '{ P.+r -l P.
U O (' O .P IEJJ

burt{bibl +rEllr+JUl
+r(tCudC a}CrJ{rEi
d t{.{ C t{d E*.1 C o.d
iso!oaJh tllD t{
ub5Dtsl otuot*{ rdd d.ds Ho 6 Eo-.rd d ot tr r| 4 u r{ Fdoo oo oo oo
tn+JdlJrJ.H >-drJ P'Fl..J.c+J 6.q.p .s+, r:|drJ
ourrtfttEtrd tdfil td

d ! U.'{ H U H U U t{
uo.p--tolJ f.l+r+d# L
O3EirH34T'rrtrq{}ttrE -EOr{ tl, O 6t O'.1 Q O O +
'd$UC0rU-IEOEEU'd cl
OEdtrEdt{.CCu',qgH g
.{ 5O-l I O {}Jr O-l+r o gl >
bt"*t.o.-iuo#u0{ g
tr> ts ts {u e5u

ct

bll
l{
rd
E
ul

o€
oul
el] >1
t{t 6
H.4 (u
po p"
P|')..1 siH'o o
${
oJ4 d o nlgruoE+r
:roH.no
1{ o.16JJ.q

[ilslt l

+*(u
5

o O.-l€ u.s(rt
tb
t{
o
+,o
d g.u
3 0(,
S i-l Pr5(lo
t{
o
+{

.qD ]JJJ
0) tro
= c{,d dru
d14

JJ
up.

.{
lJ ..t .!4doqI0
E

.F{

E
o
ul

tFE
+ (u5
4 .ng
*

t4o!+ro
d'ci
3d)

(il
*+
+ o*

t{
* 5+

+J
* O+

F+ Ft*
U

* gl*



to
{,
b0Er

*
+
+
t
lt(,
.co
t{
o
+J
rI|
3
FI
ad
JJ
o
L}

u
ou
ll]

fi
,a6
]J

I{
G4
E
tn

N

oo
od
o+J.t6
dt{

tl
o

.A
(\l .{
ooroE

>t
.a

o
d 'Fl
lll+)

.ul
op.
o4

61 (l)
r.,l-{.,q
r"l(Y' O

u
o
p"

o
E
5

doudtr
{J
o
c

h
Fr $l
o
>o

-Fl *{
FtJJ
ord
rd t{

>r
llJ+o FO

+ rld
-l .lJ+ o(iEr{

ut
E
o.EEO d+t{ -.1 Fo rcEp
r!i

+J
F{c
|id)
5 Eur
'6 ;ld
,{ do
b ctrJ
rl tt€
.J

3to
OH+J +{
5
& J4
E(6o,(l}Uq
+

+'E
o

r.c
UI
It
o
]J
6
3

o
C\t

C)

o
c{

q{1J
l{Hgo
u}o

,P
l{lJ
td g{
o.o

OJ

P{ 'lJou
-lAE

1J{Jbo
EO{tg

o
.-{

dl

oft
o

o
rt
o

o
o

o
o
o
1-.

o
ro

o

,u\ 
\

vl

fr

ou|-l
*.t ao
trh
5E

m
+J
do*{x+Ul+

+aH
rH

oo
EO
O IJO'gtl
o ur!
! ErO ..tJ(
{J +'
.d5
30
.akro
l| +rt{
o u.t
rH

+)pq{d

l, 3 F**- o 4
'{ 

o l{ |a \\\ F ul D \
HEH.E Tg?gXE!i E

dsoooflotort000 lJ')
f.ltg().+tOd{46rOrtoOFlFl l-'
sc{o .d . '..6rl.t{@toC{OorOE({Jt!fi O. r rd .dolEl- . .dd o

o lftJ$tt-' d
J N .'(4

aDr}
NN

oot

o
o
ro
(ft

**
o
lJ
ll,

ut

'Jtu
,}J
lB
3g
j
o
!
oH
?l
o

F4

A
.d

r{
1r ."{ }4trod, ul
E

..1
11
o0

o
P+d

"E

bl Eo5
ut gi

t{OE
lJ o)
d.4
3tD

+

+

+ Or
fl

+ +l*
* c+
* .n+

il||In[[illlllllullll ll
coo o
..1 d -lH€H €
l4o o

d tr #dE '{OO O EJJO 1-|
14 .d .r{ N rll, JJ -Fl tr .p
o {JJJ d C U lU tt O O
! d rd ol O tr O (u*l ut
tJ t+ t{ -| o &ud +J+, IU{J l) O rE O

O rH C C -t td ErErt{ El
br {, tu o t{+r 16 d.p 6
r{ > UUd'{uCt{-ltrH
rd +J ctrH+Jctu{rt{aDq,
E .'{COOq}l{ou>=o>
u bouu-r{dudldcgrdut ..1 -l >O.trrH O.r{ ]J# o @ o.{d d {Jd

O t *{dF{r.l+r0}u6oO O
rutrr ok.q.qC> Utr.l-lrl{.|
E l{ J1 0Jr rtct odJl-'{E+r tr.q
3 d 16 t{ tr lu o E+J td o atr(d rd dl
AE O ll, OF{td nt O -l t{ U-lgH p. -HifiEtqH3Eil$:.Fl 

'l{ r{OOOVIOq{ O.'l Gq+t o rd u 0 rD 6 oT' q (J tr q &rH rH d (D o E c ErE io)1 tu ot tu CJ1)aJ4 (d t{ o'.{ :' O-.1 5 F
ct ftt Cl EJJ.J td td {trj El+E l|rl U u}-l aCorr{*jdrdoiDoo{t-i oo o;it+O.{6+r-AHAqqPquAtr O 

Eu
l!&

I
I
I
I
I
I
I
I

0l Jl
d)'+l ulHr-{F.t A -l -l d

06Dtr rlutt) oc\\\9)o \ \ \ \

iEiHH\HS iSgEEiH E E E E
t,\

rlodrooNkilorooF-oftooo o o or nt
rnoor-orJ)lcllt-'01 06d<dc'@ H H ro 6
.6 r r .({.I . .!:tfi '$ . . .

J{C{HSl|rllN dd@f{NAta'} $t $l ol Gt
. J6 ;t rd . .d .stFl rt fl ('l $l

d\/ or (D frl tfi
oll0sro. -F*3 * +

*+

I Fl+
_t

r 5+
c

{f

*+
+t

LrOEq+
Itr
Oi-
Fo

d
P5(J
=fi

dE

o r{ q{a
. o $.to

o {{ O-tr
<r 4Un ,tr

O lt''{
dv

-{
GI
F

u'
llt
u,{
rd Ut{
F +J.q
+J
a
tr
4ll oou >.q-,{ 

'4E,-,f J A5 Utr
E
t{
lJ
ha
a rdo

otu
+ t{U
+ (trd

tl
oo
!o
rd.q
3n

|a
o!0
I

Fr)
\

q)

s1

+
dt
0,

.-+
d-| t!\\tsJAHE''

g
istl

C',1 O Ei
d o'l .'+

t
otllo
do6
Gldt

(|l

ti Ial{ru
AAo Er

ci.40o*'H
[,d oN
-l O .-{ ,q
-o..r tr.Q J1
|drrd.6d E
Cl llt'r{ O O O
-l O.JIJ O. 6
+J {1, +J -'tJJ br t{ .u Ur .q
oc#of Eut..l tr O..l O

ko l{ u
otorut
bl1d c ttrt +{
d 016 0
!EUr{troo dro o
F.r rr > .'+ .J
ct{Jtrrd+t -a(t td ts {E
UtlUUl{ jr
Ft .lJ .il d .P
Jr dl*+J dro >l
O (l,..l lU O O l{
E U d E U"{ $
.d d or.4 d t{ E
+ro-.tpoo E.,-r u v,.il (, A a(dr6*

r-{ H

AdEE

dl 6
tfl ut

o@
dd('-) ra

+ o+
H

1!+
!

+ ut
a+ 14+
r,

4 0+

il [ [ [ n [ [ [ ll tr ll fl ll ll ll ll

6r ol \
O *t-{ -{ O q
-.'l 4r.QIH Jl.d r+4 '4+r drUO r$ O

$r Sg cE .5.9e .EX q! o,fi*"FA x! E*-9 6!9'fi* iSsi+
tribt-Ctd tr O€+rtrUdr!oq?{ |dtuOrdG

fii$fi $E *$EfiE;H*;e #H*fle-itstj; o-i'rd rictrld qE!Eq rrbtk'rrtrl
66*Ti o6oH ijOot{{rd-+-t!dtr oE.trotril il#*., FHdrg 6 H Ht f; bi 6 Hi 'i 6 *'i
F E H.$ fl FT€ fl fl.EH g 8 S3 H€ 3h,E g',8 E g-'€

FF;;;EIfifrfr:EssEtEsBts $s8$e
J4)1 .p O ut E t F E+r.q.Q . U'r.|-f J'l+'f ''1 P-lq ?"1
E-rd'in 6q - rt t{ i{ o C ni'cir4-'{.4.1r C.CrJ *t f; 

*H
5 i 6 a I'H'r{ dJr{r E q o o d to o'!d E qlE

:: ; g t gE e; ;HfiEX eB Eifi $f;"if;fifi Ii i iu'ii ! 5 o I 5 t/r o S SBo o $E o 39 E 8E H I.9.9-3 "-- ttS.9,. o E c E,F q r{.c c u'.d F
b t t o d da1 0l > ts dJ4 JaJ4 o.d I o-l 5 I o+r o''{+r o
g gfl 53t S.E H fl t S $ Ss U6 "',! o a'il rr o'd u
ri o. p.+r {J +J a{J p, p.+r a q. P.+, o' ts > rd trt

ntl l{
o5Ho

'r{ -O Eord Os
E r{N
o+,..t c+,'s4
rroll}t!
O.{ B O
o{{J ArdO
t'r{ v|bt
Et.rJ .d c-.1 6 t{d
l{(tJOt{au>9d d.$.t|

otr ult fio clo
.i +J +J 'Fl+Jtr.4+t
rd r$ tt fit
tl U*l tl
+Jd o+J
E'HEd€
o'.1 o o(J C o U*l
C$EEr{Or{ F O O
U Ut.-{ U O

o
ts



{..t(,, fn
1q)
tJl$eq
roL
IttI "!' lUrH oFlFlFl

ilmEt{l oo Dc\\\oul
ritr{ l{ u utH t{ l{ o tn-{ br! r{
-dordrdo.q ,4+rEEFE.4

.{
-{
E

o
@

o
r

o o r,) o o r$ d o r.g o < o to o o (l
s or co |'lrD o o (h c) F{ H o a. t o
.rO r . .r+ . . .lt)F{ .lt} . . 'Hro (! !o r ro f{ d to dl o e fit aa

. ddr. Fl ..s 'l-JJJ fr6No
c{@NomNsor

rd)

u'
o

F{

d
F
.4pr
ld
t{
bl+to
t?

tr
(s

,c
o.d
t4
tn
o
t{
Eh
E
t
o
tr

d

-o
E
ou
rH
o
o
A
rd
{l

H
Itr
E
A
a
E}

JJ +Ju.d
l, E E-*- vt A .r Fi d
iu,rru \\\C ofll \ \ \

HTH.E THEgSEii i E E E

$toooolfroooro(noo lf q 6 B-
oi6oNoHscto{tJ(tl- d d 6 o

qqqsqssssqqdd i n E E
iF4 d ch€$@ $l N d

gt d(h
Or ttl
F-G

8*
O .-t_t.
d +JllH
+J (drdo

$,. gg EE S'lqx*Hg *t c'9'3 fE'PE
HE$'$ Et iEEiHsH,i
uu;d al> tdjJ.}l+r(JtU tt
ccTtd o-{d r{CCfit ErtltH
aii-d oblot{ +}ooH$t6tr+r
EIx- U|r{'rtrrttrQql.{{8iErdrl 16 o t{ d -{ {, tr c tr ld llt tr o

eE,sfr.HE€f; $ $flH I3 g# l! Ei IE*' g*8fi t*, "Sg 8'EE 6'
*J1rJ(rtri' tl r5tr+r.Q.Q tt{J.{rJ
DUi=l|J(|rH J1 Ht{0rC('lB}1 -l-q'|JE! 5 O S CrHrH d+r{l E q O O {d O EFq E
E El t{ O.,J OrH El o oll Edd 9. a.! H qt{ d C o O, d-l+r.lJ O.rH O$-l L
uusr hCd 6.rirE{J+, OFtrH-c
555rHdil5O5toOotltO !r'4c
93-g "-* ht.9.3-'s o+rE g H E t
b b t 0, ls lltJ4 o ts > dJ{J1JI Q!-f t O# >-o 

a, d, E u{J.rl E 0} llrlJ rd tlt fi E l'lFl u Io orr n a; o o o-.t fi H o o o o..{ o q ;1
O. o. p.+r Jr rr rl{]J P. P.rt o. p. O{.lr p. O 

EIJ
|!

CE

il lr lt lt u ll ll tl I H ll ll I r I il

ElE{r5otr

ilr[nilllllttllflllllg o .,,' u uno{l) ot ,
dd -{ O O

fi€E €' E '4

trE i.9c .9S qE 'fi
" i.g $ 5SScfi* 3-3eE*
o lJJ -rtrurtlt{ootd |utuO.uluE did 'g8"H,i'H, 3ff.ili8,H Si o+r o c, d q, ,, .s+r

or ri+ eC nld t'qtuq'tr qq'H{rEi
E dtiD Ur{+rtuEDdi OCJJotrr r gsslEEHr6Fi :i6iE.c ..{ciiitq}r{ouPEqlE oEuSl
H EEEoigi.Cbtt'n1J HoERo.J rJJJod, .b-IEHOrdE F6UT{Eo 'ij ;id;;!oocoo oo oo $,oo E - si t4.a.Q q > btrJ'-lir$d ts-i+'l >'dEn lt o!EEii{J4..{-c+JtrE+, 6Jr6('+J

l6 'd r{tro{tE+rfitotttut6u'O -.!6ro o
5E o o0;;;rsO *lt{o..l'{ t}HoUIlgB o' - HflSEtaEgHilgHtit'fl!to-; s rj ij b or o orr4 o-{ Q o q q-.,! ol of oga " s6**-8"EgHSgHi.EHE,.E gi
ijr+ o or d Hrrra j1 rg lr 0i+ t o+ = I !U+'f od+r o o
EG o E pfi 'c-o'rlrr p.E I{'J u od u ft-{ o o-'{ u rl
flr.Hisg8.HHss'iflg g H H

-c
rf
6|
L

o
Fl

=(J

G
E

sl
o4
+J(t
t{
>r
t{
o
ts
.Fl
F1
0,E

,q
Ei
o

a'l
+J
'd
gJ

oa
ll)o
tU

FI

._l
ulq

F.
o
o
FI
u
c

.p
og
o
ql
o
t
JJ
tr
(u
E..1
11
0)
ul

o
.p
o
tr

o
o
o

r*
...o

sl
t.
?

ro
T
D
.'l

o

,{ c{
ll,tso
drl
.--t .lJ
0t rd
dt{

h
fuJ
o>o.{ ..1

'{ +J
o{!tt{

EtE^
-rgEE

.p
F
{l,
El ulf{c
€o
lu lJ
ul

IHE
rH dl
o ,El
trQatrll 'r{

*
+

*
!,o
rU

uttl
o
.u
rd
3

-t6
aro
"{ts
4
!
d.J
H

rH

m
q)

.{
as
ts

d
o.u
u
o.
E
o

o

o
d

o
o
o
H

o
o
fn
ct

o
o
4
d

o
N

r+t iO
t{Ctoql (J

+,
t{+JGAo.o

o
JO.{Urd
ts

+
+
+

rto
o
E
E
t{
ct
+J
{t
3
.qp
at

t{
o

rH

e
Cj
F
d

P
Fp.
d
,.+

JJ
F
0)
E

dd
o
ul

+*
+

o
d

rll
f4

o
o
-{

ooo

o
d

o
6

6
l-'

oI
o

o
+J FI.{o
ch
AA

o
JJ
Er*O _l*

**+U +4
*++lH

dtH
+*oo Tto
* or lu u ?l

t{.cl{
+ a+ o t'rt

+J t{ Cl+ U* O ..{Jl
a$$* t{* d 5
+JEO

+ qt* 
€ 

H

+ \* {)
d

* + l{ +lt]
o +rg

+.C+ H
o

* dr 6(do
r lJ+ A

-O -l+ * rd u;.1
* tr JJ.q

+ $l*
+,**5

EF.* or t.A '.{ t{
* -u* o luu u >p
* d+ -i tr E

A A A5
* -n* 5 U C

,S
+*t{
+*B'o

.c do
OH

* t{(]
+ rdtd
+

t{
o1C
'tJ q)
d .c!
33t

JA\\
-l '{EE

.+ to
F{ rO

ro r-t
r+*+

*+
+ o*

LI
* t+

I[! tJ + U*
i9
o + ll+rHE.P

o + u+
+

ot cl$l + d+
-{O d .l
.od EiFJI + 5+
{d}{orotd tr
O O'{ O O + +
-{ P{.rl -'l O.JJ ls.L + +
+JErH.lJbr|lt d{J [] C * +
0'd tr O-l!{, t{
llrtu{rp
ur€ c t'lro
{d O.u
!trUHH
oo $o
>d{r >-.1(duc(g+J

dd 6
U|{UUr{--trJ*ld{J
JJd.H{JCO
O O-l O O O
EU6EOd
-4EUrEgH+lo++Jo{,.* U r}-l U p{
tr tl
dE

.'l

r{
F

ratt
o
o

l
t{
o
I

r'l
J4
rd
{}p.

El
F+l
t{
Id
co
+J
d||
+idioo
U '.1Ef{ooup.

o
Q{JorJr{A
o

,4!g
trro
coo q.l

FI.,{ :4
o
c)

T'
ll}

vt
r{
o
JJ
(U

F

vrl
D}

\d_
ct

fiodd {JO
tdI
lo

Vl
v\
3
\6



o
FI
ro
ul
|!
TL

oo
dFl

oo
oo
oo

oo
@o
oo

oo
eo
so
Ff-

++
++
+*

11**
* clt

|-
* lr

+J+ u*
a+ l{+
+J

I o+

#
++

* c!*..{
+.p*

Ul Ei{
a*.nl

*+

o

rDO
rfr c)

o
]JH
..1 oA>5l

ql
]J
co
_.t ,(r(J

lFl
*H

rH
rr|uEOo uoEtln trrtt4 trlo rlj4
+Jl,
d5
30
slr5o
t{ +J ll
o 4J .ri
qJ

(l
ot
"{{d ul{> JJ"q
r}
a
tr-d t{il' oU F.o..1 l+ E.-t u25 Ug('
t{o
hql.C ru {,otl+ l|u+ d('
1

-l A .-t Fl
ulul \ \ \ \

E.HE ? ? E E

FIc}c' N C\t {f |r)
@Orl f4 !n d d
6..
o(\lst o o rf, fi.#t F'l m $ r +

NAld

.lJ JJlH -F+

f0c
0, O 5r{Fl-l O
t{mHdt \\\A
uq{ (),{ -il urd u,o
ru u d.q o E g E+r

(rloooorJloooto
f46OOOr+sOEr
$lOO .O . . r rCtr
OrrF.NOoOOlOa-'. . r.q .HrrtO .

d A orgst*'
$ EC{
E IJ)
F. iO

ooo<)
Hf)

t.4+
U+ d+
(U* !+
.c

* f'l+

*+

+

O+
t{Ar
+JU+
l|i

lr+

+ -{*
+ p*
t+
*+

+

+

*

+

[[ilil[04il[u[ll[ ll s[ u unoo {,5 J
dr{ -l O O.u.qH.q.q rH .q
ru('o {d o

cH !'9t ifi od oX

'. 
g.g * 6fi-9 r i* ij qfi*

o {r]J ildUOHOlU(d tllt{O6('
ri iE is c ii d a o-d o o o lu-l (D 0
U t; ! .i o rl.+r F| -t o.u-t A
rd .p+J O+J U O {d O JJ .S-p

o rt{ dc dd blbrl{tFEr +Jb-ttlpE-t
br OO (JlrlJrdtrrJdF Otr+r(,tr
rr >' U Urd-r.tJ 4 tr.t tr H'.{ 

"t'-l 
d oC

id jr dEi{Jd(dol'oor{ t{o l{
i ;diicioHou>5u>, otuot'tt b ai O O.-l tt O'd rtd I 6E brttE UE
u, ;; hodrl{ o td o |!
; +r.poo "b-lEd.Jttr 

'{Euf{6d d ;rs;;lJooEoro oo qto oo
o ir - m rr-O-O d > ttu-lJJ{J'.1 >'drJ F-l
E F{ }4 0+r-((i'd c!'{td4E+r ds{i dq E ldJ-l
5d rs trtoog't:rdultrtttqttld !dtd .d
Ii tr, d at.{.{-i ru @ t t+ u-l l] U q U U r{
O U p+ IJ.u+J1trl Q{rH (r{rd gtr{ .-l+d'4't'l5 6 d d.ir}J (it c "o 3 cq{ 3 dt.u FrH1r cro' ; q{ ; ii o o $ n H oil o o q Ed E E o
'HTi o $O0u uro.dolAFEq-dE!lFEtliq{- - 4i .-{o oFifiEtEct{.cctt.cEq
Ol(do(dCJd11 J1 tdtitq*l 5qdt8' qtr{O-l+roo
E'ni iu E +r; d rd rd +r o| E l{ -{ U o d t, Ii.*l U o..l IJ P.
3oJt{f;(unto[}ooo;llro o 1r t{
rtordJJ.ot1 p.op.'tJ!|Jo> F (l l!

E
rl
d
L

od
5(J
o
G

(5o
rft Gl

s$l

d(\l

t{
od
+J llt
d"tr
3ul

HH

or
t,s
|!
o-

t-l

ooo-|o+r
.td

dt+

Da
t{
o
ts
..-{

O-l
ttoqn
Jh

d
o

@ 'Fl6t)
O r-l.o

op.
o
d

'rtr (\totro
FI 'F{#+Jo(cd!

tH'd
l{trao0t'

o
i

+*

?l
1,

ao
C{E
oat.|{

o
{J
tn
3p

oct
o
ot{.o

rH

a
oot

l-' .{
ord

p{
oc
od
tfl +,
F-tr

o
B4
d

oo
lo
dr

o
JJ T]
d.d
d>l
JA

g,

ts
+*o +{X*+*L)

*-d
++*lH

dg
++1lO roo
* o+ o o u)

H.4t{
+ 

=* 
o E'rE

r, H trI
* u* o -,1J4

5lJJ
+ t{* td J

JJSo
* o+ .a r-l

I \* 6
f{

* + l{ 4Jl-l
O JJ.4

*.ci+ u
Ur c* oad il,

* t{r J
lld+ + (d t)H

+ 6l{
!

**F
dq+ O+ E..f *{ t{

+ {J+ o ou u >g
+ C+ -.{ t{ F

J A 5:'
* n* tr (J c

tS
+*tr

d+*hut
4 rS0)

Ot{
r trt)
* ro('
+

t{
o'o.p lu
d.d
3u

F{ .{\\
F{ .-{ee

r0 lr)torl
d";
+c{

+*
++

ll ll + dlr!
+ u4

]J
t{ + Q*
atO t tl*rgt!

o * o+
$

@1J or{ | d+
HO .-l d
-o.r car4 + t*(dt{Odld G
4,n-lOO * +
r{ OrJ -l Or$ td{J + +
!bf{+rtt
ocrJoE * *
El# E Ul*l

ll 0) H
[}5UO5UId E bIE
d Otd
t|g()kc
oo oo
F..rJJ>dri+J c 16.p

rdd {d
u!OUr{
'..t +J -t -t "tJ
+J ErH+r trE
O [r+{ lU o O
E I) H E (J-l
.tststtr.qEr{
+J O'-t.tJ O Or{ o o.d u o.
|4f{
drd

d

r{
E

Ol

i
or

H
ot
-{o.a.6
rd
Os
-t (\,
rJ
+, J4
o.6sl (,

g.
o
bi ttl
ru situ*l
ok
F5dE
EC
oo
+J rt
.4 +r
ttr lO.d t{
o{J
3 Ellt

oo
O Ll ''{Etrr]500)r{(ro.
o

o

tr F{
otso.Fl +
-t.|JordEr{

o
d

o
o
o
r{

<)
o
n
fi

o
o
o

o({

d

JJI{+dp.o.o

oq,
6d.A
r-l({o

o
op
o
!a
dF*ut4tr

U
o
c
(J
o
oE

Ert
N
L

o
Fl

5
TJ

=o
E

C'
.p
o

a

n
Fo
1J

h
ru
.q
U
c
3

oltf
u

E
(d

f{4

+,
E
o
E

-d

oo
o

H
$i
o
c
a
t{

3
o

FI
rH

)1
6o
o.

rc

6
TJ
o
V'
tl
+J

3
F{

Itl
aIt

d
F
d
d

h
oq{

vt
o
J
d
l!
ts

ao
+J

q
Eo
U

I

aP{tt)d
F

o
O. .tJ
ou-to.
rtt

+} JJ
tno4a)
|l,rH
Fl

-{.-t J4
oo

bEoau)rl

tl
O'E+JO(|.q
FA

-5
q

.fI

f,-
lO



.{FIHH\\\\
Jddt
EEEE

13' ro ut fn
(f)FtOm
ro|rorfo
HFl 6s
dH

4?H&
I *t | '--*fl,9flF[,nB n8b]b$H;ii.EEiuri .cuEEE-ct

rn o F\ o o f- c- o r'- o rp C| 6 o o o
d; 5 b or F io to ot or q q o n d hl (D
:^ . . .d . . rOg 'fs r ' 'I toar mri toot d $l ror s Al (n-.-Jr. 

-t ..* rodr{
Flf{ OosN6Sol@*s*s

+
ut
{,
u
Fl
fit
tr

p
tO
t{
tt!
-l€o
o
g
tr
(d

a
td
l{
trr
o
l+d
>r

4
o
tr

-il
.a
E
oo
rH
o
o

d
.q
G
rt
>r
t{
o
e
Ea
o*

il lr lr ll ll ll ll tl ll ll ll ll ll ll ll ll

flrl
ouI
o-

t
t
N

o
Fl
g

=(J

=tUE

: Efi= fiE U E

t,., Ig EF E,i; Ix q; 's*"H'F ;x *-gE-6fiSs{* ESrE*Eflqfi gt iHE.E HiHiiH *H.**H
EEll."$HiE=*Egtirrfr gi ri5il
Aeii$HEifi $gtHI I ssh€HEE s€Hs'3
s5Eo,8s€rr;8{sEEEEIEC I.qiIg**Ei E;:;I n-trrti TEuta{ h*HFT

33 :Ef;Et s.l:fi*ri 1=ti ; ilt.;*;; *-
a e f, t € t i" s e E 

6 s 
-s 

s s ! e $ d g $ -3 g $ E g g f;

Eg[ififrE#EIfiEEEfi [E 
E IE E Hf; gS€ $ H

+J .p
u.A
l, E E-**st Fr '{ r-{ '{gt[l rEEE,qeii ?- ] ?= E

#orooo|r)ooroor+oo o s @ lr'
U;S(\roJo+*+(\c'ro o o c{ o
R33"is";;;d8g.i; "; i s ";'::;5:=Hfift;-.-- H f, 3 H

J o ttlf4
ro Nt4
30

rInlilllllsnu||ua0) n*E" " lo
**t HE E E

trtr !io lN q! 'H
" i€ $ Es.e sf,{ E.F ef;tfi tfi tEHsHE$H. .{Er.ga, fi {t .g*us,ilEgil {;EE;

B ; $Bq*StH-FEfrF sf;HHi
fi scEEflf E.$HEHH'E s'Ex++

" * iH"ei-,lElEEBta $qiEg
HH ; Hf;EECfi*fi9Efi$E IEESE
ir i;HHHHfriffHiiErtf;;Eet frgE 6 d666--6dldrDutrou'{EU
Eroo,oH+'***flqflEEflEEH,*Etf;E[ 5E$frFtdEEE.tgi[E'*E"*T" " eilatut:.atuo.Ao*lrH+rtlP F rs 

E
E

N

oo oc00 '|dro {J
dH

>l
H
qt

..t
C{ c{ -tm ro ll,
6t.o E,

.q
+tr+o+

9g .l *
ss +J *
oo .i

b'O
oqO.E0t ol
10r{

0)
{s o .u
SSI il IE

.43
O! Ol .r'l
6lO ul Fl
JN O d

OU
ao D
o€l{
todH

do U
AtH fi o,

+d
.c

JJ Id
o+J
tF,

hH
{, loOEoro d E6rd A
.tJ O

dC lu+gr
4N.d+
lD*
v,

t{ C'l
{)
.lJ
o

t{N
otso+rt
H+J
old
'El I{

>ll{i
*O >o
* #rJ

-t +J
* olu

'Cl t{
D
rJ

EEO lE+
H rtE
ot roE

]J
(tr

B
.u

.6O, Etr,4 -{F..{ roo
ts o+,.,-t aoti+
+, +.Go $rruq{ O.C

CUu) 5C
O l{r{

J
r$
F 3EOO d^.p rH tl
5q
o. }1U
E ro-
Oq)(J0.

+E
0!

*3 o
t+
0t
{J
(d
3

I
I
I
I

rHE I oo
l|dl
FOIulul

I
I
I
I
I

lJ I OO
|{+J I
rOp.ldd
qo I

I
I

ID
7

El. Huru

or!$ou,{rl
o

oooooo
dd

oocto
f- tll
m('l

oo
oo
oo

oo
f{N

Hd

#fi|

,4USu|otroOq{
F{

***
6
T'
o
ul
lj
ou
d
7
.q
ut

tr
o
${

n
o
a.{
6

+J
t
o.
..1

.tJ
fr
0,
E-.{€
o
v)

+*

A
d14

h

rrE
OE

H
{, 'ld
+JO(|..c
3ur



rl
d

g
I

I
t
+
+

do
+J
o
-{o.
Eo

H

+
+*

dtr 6 t
cS-3cI ''brE *iffif;fr E?fi $s iH Ho o+Jg*{rJ{J EO

d .I iU.rr+r O C ; o +r$rr II +t .d

: t€f;Elg HaE $j; .$x '; 'sE t38888 .*fl8 6f"?qi+ i-FEE+{l' HfillEt iil3"HnilfinE $flfigI
i ' E$ EeiE.rH-rEE$1$efrSs fie,[!q-J Fr dbm -aEEe.I>O.4€h+rdEp(ttr 0tcJrofi
U ; oEi'- r+qlooqEtl-l-5t!trH-lEg'{ o-/Eltd''l
t +i E 3 rri x o H EJ; - 6 cqr g-t'4 d g, H., {, l'l rr o t{

Er H tE]!s. sEfifigfiH;fitsH$fi1:E:: t:HH:-u.-r tr 'Cci +r iooi[ - oerdlolol troo llro pJo oo
Eo h qrd-rs ium+rr.f r-f giUEEE'dbr]-tilrr'n >-{rrF-l,i 5 or 6'i-iil ot il - cE 4qc o;;fi E*]Sq q.Srl .dq 4,sq'd,trtE OJgO S6SOoiDtdq{ rr+J+JOUrttt(tdUrtS --.drt rs

3 ; g fl ' E g .? E g'g € g -?.x .? H H F r " " 
- 

" ! i # E E - : E,H -H i -EE d ijir'F " o; rd"-i u,rHrHtgtH P ! ci b o+l o I dt{ } Fd+ F${rr grr
6 0 n E ; - f F p {j s -r 6 rH q-' gr rs o +r'.r - i 6 o " $ E0, $.3 g I ? g I S
E E;; HEfi e:::::::: r $sHHHEi ErsEfi $rEsf; EEE F 6 E 6'd $ d F d d ftj fti 

-d ld d o g ul +f + +r t r{ -i u b ':| (J p.-{ () ut'i U o{
i{rd.=-,{t5$boooooooJrts4q0tqoqp I sr t{
Ed,trr5fr 6oag,Ap.p.o.p.p.otd.QdtdoP.ts ts t$ td

+
+
+
+

>r
k
rd

E

ut

.lJ
co
Po
Et{
o
{J
gl

+
+
I

u
o

IJIJ A{J+J+'JJ +J
+{g \q{qq{q{ F
I oi $tl lr | {,ig,i'flggg ",{.{.{.<{<H"*"8' {. { <. i
HB.IiiHHHHfiTEHHEgBg$,EiE3E E E E E

orooocntodd$l$('l ooo6to€(o|r}9(otodo o o o o
odoNo+rD(?lc.tou*ot-orlrqfitF drorolPto o o o o
.o ..OOOOHmtOO..Ct !

r+ .O . . . .(.llc|c' o|lOl 6S+SdO
fit sl $lnro dE' 

(q{Qolddd m
(fIO OO
coo .#E
@N

OOdHdFlr{F-6+O('lOO
OOooOO<)rJrqr{oQO

$lrlofto
$l$lo

ooftor|nrlro$HF.s(n(o(t ut N dr r'- $ r r € lD J f' wl

dF{f{a4marlai{trgSrO

ooo(fQoooooocto
orslooroEl-groc'sr
QJ6+rDF-r-F.C'-6OON

dd

oooo<)oi$ooooo(f
C>OOdedart$UtTOOOO

dc!filqrr|'lrr|l}flGF.6

lt I lt lt ll lt I n lt I tt ll ll ll ll ll ll I ll ll I ll ll ll

s
rt
n|

o
Fl

3
IJ
=oE

{'|
d

{,uo
o-

.c
rl
n|

o

3()
t!E

o(h{sEF{EoE(OOr|d
oo(frr(\lordGlf\l14F s@

JHNNf{f{t\IFIS
h{J
]JHdl
t)ut(s{u
o. tldU
urd

4)
htr
l{^
dD
'4 

tl{
+ UO
+ o-
*d
|'E

H+J
{Jp.
o0,
E E^or,
o luq{
Ur bre

ls
Al{+to
ots
rd rd
.q
+

+ ftltt
+ OO
* Lrl{

t$U
lt

rfl

o
ort

t{
Jl
ul

*Q
+o
+El
+

th
A
o'.{ g
+J .Co.t{OH
o
{t

FIgruo
Frd
HO
ld 'lts

.-{
ot{$trE+Jouo(d u
+lH
+***

+

+

i

*
+

+

*
*
+

+

+

+

I

o+
JJ
-l+uut+
(u
l{*
g*
O+
o.

i

+

*
I

+

I
{t^
E! +'qlq4

st



RCL024
Rail Cut Pond l.0yr 24 hr operational January 201-1- X
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RAIL CUT SEI}IMENT POND

25 Yetr 6 Hour Storm llydrologic Model

Appendix 7-3 D Rait Cut Sediment Pond Hydrologic Calculations February }Otl
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Rcz5-6
Rail cut pond 25yr 6 hr operational January 20L1z0
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RAIL CUT SEDIMENT POND

lfi}Year 6llour Stom llydrologic Modet

Appendix 7-3 D Rail Cut Sediment Pond Hydrologic Calculations February 2011
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