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Sunnyside Cogeneration Associates

K

P.O. Box 10, East Carbon, Utah 84520 . (435) 888-44'76 ' Fax (435) 888-2538

December 17.2010

Division of Oil Gas and Mining
Attn. James D Smith
1594 West North Temple, Suite 1210

Salt Lake City, UT 84116

RE: Phase 3 Bond Release - Old Coarse Refuse Road Reclamation
Sunnyside Cogeneration Associates, Sunnyside Refuse/Slurry, C007i03 5

Resubmittal - Task #3668

Dear Mr. Smith,

SCA previously submitted a package requesting final bond release for the Old
Coarse Refuse Road Reclamation that had been completed in 1994. Comments were

received via your November 16,2010 letter. SCA has addressed these comments,

completed the 30 day publication and is therefore resubmitting this request for release of
$40,000 from the bond. We have prepared the enclosed documents outlining the

reclamation work and its success for your review.

We have enclosed three copies of the drawings, tables, exhibits and text pages

for your review. We expect that these items will address the requirements of R645-

301-880 and we look forward to receiving your approval. If you have any questions,

please feel free to call Rusty Netz or myself at (435) 888-4476.

Steve Gross
William Rossiter
Maggie Estrada
Paul Shepard
Rusty Netz
Plant File
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Agent For
Sunnyside Cogeneration As sociates
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APPLI.ATI'N FoR coAL PERMIT **ot"tLl"l,"*,o 
coPYpermit Change I New Permit ! Renewal ! Exploration ! Bond Release [ !

Permittee:
Mine:
Title:

Sunnvside Coqeneration Associates

Sunnvside Refuse and Slurrv Permit Number: c/007/035

Phase 3 bond release - Old Coarse Refuse Road

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

Yes [X No
Yes FlNo

-Yes lXlNo
Yes FlNo
Yes fl No
ves Fl Nor
Yes lXlNo
Yes XI No

-Yes lXlNo
-Yes lXlNo

Inr
n

Ea
E!
E
tr

This area was reclaimed in the mid 1990's and has met all required performance sta!4alqs. lq4 final bond release for this area

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

1. Change in the size of the Permit Area? Acres: 

- 

Disturbed Area: 

- 

[ iocteut" ! dec.ease.

2. Is the application submitted as a result of a Division Order? DO#

3.Doestheapplicationincludeoperationsoutsideapreviouslyioent
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 inswance or reclamation bond?

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

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

8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?

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

Explain:
Yes I No I l. Does the application affect the surface landowner or change the post mining land use?

Yes I No 12. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)

Yes [l No I 3. Does the application require or include collection and reporting of any baseline information?

Yes I No 14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?

Yes I No 15. Does the application require or include soil removal, storage or placement?

Yes ! No 16. Does the application require or include vegetation monitoring, removal or revegetation activities?

Yes I No 17. Does the application require or include construction, modification, or removal of surface facilities?
Yes fi No 18. Does the application require or include water monitoring, sediment or drainage control measures?

Yes [l No 19. Does the application require or include certified designs, maps or calculation?

Yes I No 20. Does the application require or include subsidence control or monitoring?

Yes f] No 21. Have reclamation costs for bonding been provided?

Yes ffi No 22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?

Yes fi No 23. Does the application affect permits issued by other agencies or permits issued to other entities?

Yes[lNo 24. Does the application include confidential information and is it clearly marked and separated in the plan?

Please attach three (3) review copies of the application. If the mine is on or adjacent to Forest Service land please submit four
(4) copies, thank you. (These numbers include a copy for the Price Field Oflice)

I hereby certifi that I am a responsible official ofthe applicant and that the information contained in this to the best of my information
undertakings, and

choose certiry then have notary sign below)Print Name

\
Subscribed an9,Jwom tir before me

N"^ypuvL rrlt
My commission

For Office Use Only: Assigned Tracking
Number:

Received by Oil, Gas & Mining

F RECil:Yrl:

f DEczt zcil

iqy.oroq GAs & Ic{ittii'tc

Form DOGM- Cl (Revised December 10, 2007)



Permittee:
Mine:
Title:

Sunnvside Refuse and Slurry Permit Number:
Phase 3 bond release - Old Coarse Refuse Road

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit

application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table

of contents, section of the plan, or other information as needed to specif,rcally locate, identiff and revise the existing Mining and

Reclamation Plan. Include pa3e, section and drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED

Public Notice Advertisement - and certification from newspaper publisher

APPLICATION FOR COAL PERMIT PROCESSING EDV
Detailed Schedule Of Changes to the Mining And Reclamation f- I

Sunnvside Cogeneration Associates
ct007t035

Copies of letters to adioining property owners and local municipalities

Copies of vegetation monitoring reports (2006 and 2007 reports)

Table 8-l - Determination of Bond Amount

Permit drawinq l-l Permit Area (submitted as a reference in this bond release)

Permit drawings l0-2A through l0-2C (submitted as a reference in this bond release)

Chapter l0 text

Notarized statement certifoing that reclamation has been accomplished

! noa flReplace ! Remove

n Add ! Replace ! Remove

! noa ! Replace ! Remove

!eaa [|Replace f]Remove
! aao ! Replace ! Remove

leaa !Replace !Remove
n Add I Replace ! Remove

! eaa ! Replace ! Remove

laoa !Replace !Remove
! eao ! Replace ! Remove

fleaa !Replace !Remove
! naa flReplace f]Remove
! naa ! Replace ! Remove

leao !Replace !Remove
! noa ! Replace ! Remove

laoa !Replace !Remove
! noo flReplace ! Remove

! eaa ! Replace ! Remove

! Add flReplace flRemove
! eaa ! Replace ! Remove

! Add ! Replace ! Remove

! eao ! Replace ! Remove

fleaa !Replace !Remove
! naa ! Replace ! Remove

! eaa ! Replace ! Remove

! naa ! Replace ! Remo've

! eaa f]Replace flRemove
I eaa ! Replace ! Remove

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

Receiv g

-a

Form DOGM - C2 (Revised December 10,2007)



Sunnyside Cogeneration Associates

P.O. Box 10, East Carbon, Utah 84520 . (435) 888-4476 . Fax (435) 888-2538

NOTARIZED STATEMENT
OLD COARSE REFUSE ROAD RECLAMATION

SUNI{YSIDB REFUSE / SLURRY COOT/035

SCA certifies that all applicable reclamation activities associated with the Old Coarse
Refuse Road at the Sunnyside Refuse / Sluny Permit Area have been accomplished in
accordance with the requirements of the Act, the regulatory program, afld the approved
reclamation plan.

Vegetation on the site meets density and diversity requirements necessary to accomplish
the post mining land use of wildlife and grazing. No part of the land considered for bond
release is contributing suspended solids to stream flow or runoff outside the permit area

in excess of the requirements set by the Act and by R645-301-751 of the rules.

The application documents submitted with this bond release request further outline the
details of the successful reclamation work.

Agent for
Sunnyside Cogeneration Associates

'rr ld duv or,f\powfult ,&.1.c-Subscribed and
Notary Public
My Commission
CommissionNum
Address

state of Utah

Date

City State ifi- ,Zip



STATE OF UTAH)

ss.

County of Carbon,)

I, Richard Shaw, on oath, say that I am
the Publisher of the Sun Advocate, a
twice-weekly newspaper of general
circulation, published at price, State a
frue copy of which is hereto attached,
was published in the full issue of such
newspaper for 4 (Four) consecutive
issues, and on the Utah legals.com
website, the first publication was on the
Z3r:d day of November, 2010, and that
the last publication of such notice was in
the issue of such newspaper dated the
l4th day of December 2010.rutu
Richard Shaw - Rrblisher

Subscribed and sworn to before me this
14th day of December, 2010.

fu&ry*
Notary Public My commission expires
January 10, 2011 Residing at price, Utah

Publication fee, $ 400.36

rl.i
'1

i
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I

To view pubtic notiees on our Web site, pfease uirit uuuo*



Phase 3 Bond Release
OId Coarse Refuse Road Reclamation

Sunnyside Cogeneration Associates
Sunnyside Refuse/Slu rry, C007/035

SCA has prepared this document and enclosed materials to demonstrate to the Division
the success of reclamation work conducted on the Old Coarse Refirse Road (OCRR).

History
The Old Coarse Refuse Road was constnrcted by Surrryside Coal Company (prior
permittee) and used for hauling refuse material to stabilize the lower bank of the refuse
pile. The road was cut into the side of the hill and for safety a berm was constructed
along the out slope side of the road. The road surface and the berm were constnrcted of
coal refuse material and some of the material slid down the slope. Due to the Division's
concerns for potentially acid- or toxic forming materials on this out slope, in 1994 SCA
permanently ceased use of this road segment, cleaned the coal refuse materials offthe
slopeo rernoved the berm, compacted the refirse materials into the cut covered the
disfurbed area with clean borrow material and revegetated the site. Phase I bond release
was granted at that time.

Penmit Area and Reclaimed Area
SCA's Sunnyside permit axea contains 323,95 Acres just south of Sururyside City. (See
MRP Drawing l-I). The reclamation work being requested for bond release is on 5.35
acresintheS %ofN TzofN % SectionT, T 15 S, R 14E, SLB&M. TheexistingMRP
drawings t0-2A through l0-2C and the text of Chapter 10 describe in detail the
reclamation work that occurred in this area. The existing MRP drawings l0-3 through
10-7 also identiff the reclaimed area.

Public Notice
SCA has prepared a proposed newspaper legat notice and although SCA is the only
property owner adjacent to the reclamation area" SCA has also prepared notification
letters to nearby properly o\ryners and to local municipalities (enclosed). Please review
the proposed notice and let us know if it is acceptable for publication.

SoiI Analysis
In connection with the reclamation work, soil samples were analyzed from the material
underlying the removed refuse material as well as from the borrow material used for
cover (see MRP Appendix 2-10). Results of the analysis indicated an adequate
reclamation condition. Vegetation success in the years following reclamation continues
to support that conclusion.



SCA Sunnyside Refuse/Slurry
Phase 3 Bond Release - OCRR
October 27 ,2010
Page 2 of 3

Vegetation sampling
SCA commissioned Mt Nebo Scientific to conduct qualitative and quantitative analysis
of the vegetation on the reclaimed site. This occurred from 1996 through 2007 and was

submitted to the Division each year as part of the annual report. During 2006 and 2007
the quantitative sampling was conducted with the anticipation that SCA could submit an
application for Final Phase 3 Bond Release with the ?006 data set being used as "Yeax 1"
and the 2A07 data set as 

o'Year 2" of the two consecutive years of vegetation monitoring
necessary to apply for bond release. The 2006 and 2007 vegetation reports are also
enclosed with this application for yor.rr review.

The 2007 report summarizes the two years of data and notes the following concerning the
revegetation success:

r The Reclaimed Old Coarse Refuse Road had total living covens that
were significantly greater than the Atriple#Gress Reference Area in
both sample years - 2006 and 2007.

I Woody species densities were also significantly greater for the
reclaimed road when compared to the reference af,ea for both sample
years.

. Diversity indices were compared between the reclaimed road and
reference area in 2006 and 2007. MacArthur's lndex suggested the
reclaimed road had greater species diversity than the reference area.

. The average Number of Species per Quadrat was also greater in the
reclaimed road than the reference area

r Species Richnes$ was also greater for the reclaimed road.
r Year 1 and Year 2 sampling results for total living cover, cover by

specieso compositionn woody species density and diver$ity all suggest
that the reclaimed road has estnblished an adequrte plant
community to be considered for Phase III or Final Bond Release.

\ilater Quatity and Sediment Control
SCA's reclamation plan for this axea was focused on providing adequate cover over coal
materials, surface roughening to reduce the potential for runoff and establishment of a
vegetative cover equal to or better than the surrounding axea and the vegetation reference
area.

The success demonstrated over the past 15 years has shown that ttre soils have provided a
quality growth medium and the vegetation has become established and has stabilized the
soils, The surface roughening has been successful at captuing precipitation to support
the vegetation and very little water runs down the slope.



SCA Sunnyside Refuse/Slurry
Phase 3 Bond Release - OCRR
October 27 ,2010
Page 3 of 3

Evaluation of this reclamation shows that impacts to surface and / or ground water quality
and quantity have been minimized at the least and more likely have been prevented for
both onsite and offsite conditions. Water quality is adequate for the post mining land use

of Wildlife and Grazing.

Current topographic mapping
Existing Permit drawings have periodically been updated in the years since reclamation
occurred and reflect the current post-mining topographic contours.

Remaining reclamntion work and structures
No ongoing maintenance has been required to reseed or to repair erosion in this area. No
additional reclamation is required for this axea. No sediment control structures are

required to meet water quality requirements to minimize contribution of sediments to
receiving waters.

Post Mining Land Use
Reclamation of the OCRR was focused on returning the area to conditions which would
be favorable to the PMLU of Wildlife and Grazing. This has been accomplished by
restoring slopes, soils and vegetation of the axea such that it blends in with the
surrounding undisturbed area,$.

Bond Cnlculations
As is customary at permit midterm, SCA submitted calculations recently identiffing
current costs for reclamation at Sunnyside, These calculations indicate that the total bond
to be provided by SCA should be $1,601,000 before factoring in a release of bond for the

OCRR. We have attached herewith, updated calculations removing the remaining
earthwork and revegetation costs associated with the OCRR area. These calculations
indicate that after the requested bond release is approved, the total bond amount should
be $1,561,000. Therefore, SCA is requesting a release of $40,000.
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Sunnyside Cogeneration Associates

P.O. Box 10, East Carbon, Utah 84520 . (435) 888-4476 ' Fax (435) 888-2538

October 27 ,20L4

Bureau of Land Management
Jerry Kenczka
125 South 600 West
Price UT 84501

RE: Sunnyside Cogeneration Associates

Reclamation Bond Release

Dear Mr. Kenczka,

Sunnyside Cogeneration Associates wishes to provide you with notice that it has

filed an application requesting final bond release from the Utah Division of Oil Gas and

Mining for a small portion of its mining permit area.

SCA has a bond on file in the amount of approximately $1.6 Million and approval

of this application will allow SCA to reduce its bond by $40,000 for approximately 5.35

acres that were reclaimed in 1994 under the provisions of the Utatl Coal Mining and

Reclamation Act and the Utah R645 Coal Mining Rules (Permit # C\007\035 Sunnyside

Refuse & Slurry).

The existing permit area is comprised of approximately 323.95 acres and is

located just south of Surrnyside City, Utah, within portions of the lands described as:

S /e and SE 7+ of NE 7q Section 6, T 15 S, R 14 E, SLB&M
N 7z Section 7,T 15 S, R 14 E, SLB&M

The reclaimed area is located within portions of the lands described as:

S 7z of N 7a of N t/z Section 7, T 15 S, R 14 E, SLB&M

Locally the reclaimed area is known as the Old Coarse Refuse Road and is located

across the south facing slope just to the south of the refuse pile. The reclamation work
(including grading, soil cover placement and revegetation) has been very successful and

meets the requirements for bond release.



If you have any questions or concerns, we would be happy to discuss them with
you. Otherwise, written comments, objections or requests for an informal conference
regarding this application must be submitted with 30 days of the last publication date of
this notice, to the Utah Division of Oil, Gas and Mining, Attention Coal Regulatory
Program, 1594 \il'est North Temple, Suite 1210, Salt Lake City, Utah B4il6.

ru/#/Richard Carter
Agent for
Sunnyside Cogeneration Associates

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



Srlnlyqtd*l C-g-"qt*
P.O. Box 10, East Carbon, Utah 84520 ' (435) 888-4476 ' Fax (435) 888-2538

October 27 ,2OI0

Sunnyside City
Bruce Andrews
701 Market Street

Sunnyside, UT 84539

RE: Sunnyside Cogeneration Associates
Reclamation Bond Release

Dear Mr. Andrews,

Sunnyside Cogeneration Associates wishes to provide you with notice that it has

filed an application requesring final bond release from the Utah Division of Oil Gas and

Mining for a small portion of its mining permit area.

SCA has a bond on file in the amount of approximately $1.6 Million and approval

of this application will allow SCA to reduce its bond by $40,000 for approximately 5.35

acres that were reclaimed in 1994 tmder the provisions of the Utah Coal Mining and

Reclamarion Acr and the Utah R645 Coal Mining Rules (Permit # C\007\035 Sunnyside

Refuse & Slurry).

The existing permit area is comprised of approximately 323.95 acres and is

Iocated just south of Sunnyside City, Utah, within portions of the lands described as:

S 7z and SE 7+ of NE 7+ Section 6, T 15 S, R 14 E, SLB&M
N 7z Section 7, T 15 S, R 14 E, SLB&M

The reclaimed area is located within portions of the lands described as:

S 7z of N t/2 of N 7z Section 7, T 15 S, R 14 E' SLB&M

Locally the reclaimed area is known as the Old Coarse Refuse Road and is located

across the south facing slope just to the south of the refuse pile. The reclamation work

(including grading, soil cover placement and revegetation) has been very successful and

meets the requirements for bond release.



If you have any questions or concerns, we would be happy to discuss thern with
you. Othenrise, written comments, objections or requests for an informal conference
regarding this application must be submitted with 30 days of the last publication date of
this notice, to the Utah Division of Oil, Gas and Mining, Attention Coal Regulatory
Program, 1594 West North Temple, Suite 1210, Salt Lake City, Utah 84l16.

Thank You,

Agent for
Sunnyside Cogeneration Associates

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



Sunnyside Cogeneration Associates

P.O. Box 10, East Carbon, Utah 84520 ' (435) 888-4476 ' Fax (435) 888-2538

October 77 .2010

East Carbon City
Orlando LaFontaine
105 West Geneva Dr.
Easr Carbon City, UT 84520

RE: Sunnyside Cogeneration Associates
Reclamation Bond Release

Dear Mr. LaFontaine,

Sunnyside Cogeneration Associates wishes to provide you with notice that it has

filed an application requesting final bond release from the Utah Division of Oil Gas and

Mining for a small portion of its mining permit area.

SCA has a bond on file inthe amount of approximately $1.6 Million and approval

of this application will allow SCA to reduce its bond by $40,000 for approximately 5.35

acres that were reclaimed in 1994 under the provisions of the Utah Coal Mining and

Reclamation Act and the Utah R645 Coal Mining Rules (Permit # C\007\035 Sunnyside

Refuse & Slurry).

The existing permit area is comprised of approximately 323-95 acres and is

located just south of Sunnyside City, Utah, within portions of the lands described as:

S 7z and SE t/+ of NE 7+ Section 6, T 15 S, R 14 E, SLB&M
N t/z Section 7,T 15 S, R 14 E, SLB&M

The reclaimed area is located within portions of the lands described as:

S t/z of N lzz of N 7z Section 7, T 15 S, R 14 E, SLB&M

Locally the reclaimed area is known as the Old Coarse Refuse Road and is located

across the south facing slope just to the south of the refuse pile. The reclamation work
(including grading, soil cover placement and revegetation) has been very successful and

meets the requirements for bond release,



If you have any questions or concerns, we would be happy to discuss them with
you. Otherwise, written cofilments, objections or requests for an informal conference
regarding this application must be submitted with 30 days of the last publication date of
this notice, to the Utah Division of Oil, Gas and Mining, Attention Coal Regulatory
Program, 1594 West North Temple, Suite 1210, Salt Lake City, Utah 84116.

Agent for
S unnyside Cogeneration Associates

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



TABLE 8-1

DETERMINATION OF BOND AMOUNT



DETERMINATION OF BOND AMOUNT - S- $umma

ITEM
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Total Crusher Demolition Culvert Removal& Riprap $ 130,042
Total Backfill, Grading and support $ 760,525
fot:al Revegetation and Erosion Control $ 309,8s8
Total (Dlrcct Cootsl f 1,200,465

Mobilieation and Demobilization r0% $ 120,M7
Contingency $s/o $ 60,023
Engineering Redesign 2.5% $ 30,012

Main ffice Expense 6.8% $ 81,632
Projec{ Management Fee e.5?6 $ 30,012
Iotal (lndlmct Cost$l 20.8% S t21,T2i

fotal (Diruct and Indirect CostE - 2010 dollars| $ 1,522,f 90

Escalation 5 years to Mkl Term 2015 5 0.60% $ 38,437

Total Reclametlon 9ost$ {Escelabd} $ 1,560,627
Bond Amount Requirrd (Rounded to th€ nearest t1,000) $ l,561,000

bond2010 SCA 10-26-2010 - OGRR Release Summary fin6nffi0
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Atriplex Grass Reveg€teton Arcas

Seed MaterielCosts (Granite Seed Sept 2010) n.A Acres $ 359 00 $ 4,308

Tractor Soreader (equip & labor) 846 Reveg gg4 + 10% 523 rilSF s 1155 $ 6,037

Fertilizer hvdrospread M029351000180 + 10% 523 MSF $ 418 $ 2,185

Pinvon Jumiper Sagebrush RevegetaUon Areas

$eed MaterialCosts (Granile Seed $ept ?010) 183.8 Acres $ 566.70 $ 104,159

Trador Spreader (equip & labor) 8€6 Reveg 004 + 10% 8,006 MSF $ 11.55 $ 92,473

Fertitizer hydrospread M029351000180 + 10% 8,00s MSF $ 4.18 $ 33,466

Hvdroohnflc Revesetation Areas

Seed Materiaf Costs (Granite Seed Sept 2010) 0.6 Acres $ 279.90 $ 168

Tractor Spreader (eOuip & labor) 8S6 Reveg ggt4 + 10% 26 MSF $ 11.55 $ 302

Fertilizer hydrospread M029351000180 + 107o 26 MSF $ 4.r8 $ 109

Subtof,al Reveqetetion 196.4 Acres $ 243,208

Reseedins 25% 49.1 Acres $ 60,802

Plastic netting (lt/leans 31 251 31 001 0O) 5,000 square yads $ 1.13 $ 5,650

Sift ftnces (Means 312513101000) 300 Linear Feet $ 0.79 $ 237

lTotalErwion Gontrol $ 5,887

rHon and Eroelon Conhl $ 309,898

DETERMINATION OF BOND AMOUNT - Revegetation

bond2010 SCA 1G.26-2010 - OCRR Release Revegetation rcn6nv0



DETERMINATION OF BOND AMOUNT - Backfill and GradiG an radrn

ITEN

F
tr2{
=ct

=o
Fu

EHtr{o-E

ul
tr,
fg
ultr
o
tr.
f
o
T.

Fooo
ts
z,3

F
v,
o('

Baclrlllllng snd Gradlng

Gener:al site grading: High rualls, Refuse Gleanup and Drainage needs

D-10 R Dozer 200,000 Cubic Yards 1,800 cylhr 111 $ 320.00 $ 35,556

Disturbecf area covered with refuse (4'bonovr) 75.9 Acres

C€31 E Scraper 489,808 Cubic Yards 375 cylhr 1306 $ 240.00 $ 313,477

t)'10 R Dozer (one clozer to astiet loading four scrapers) 327 $ 320.00 $ 104,492

Disturbed area w/ 2'existing cover over refuse (2' additional bonow) 14.1 Acres

C.631 E Scraper 45,367 Cubie Yards 375 cy/hr 121 $ 240.00 $ 29,035

D'10 R Dozer {om dozer to assist loading four srapers} 30 $ 320.00 $ 9,678

D"10 R Dozer (spreading on hillside) 45,367 Cubic Yards 375 cylhr 121 $ 320.00 $ 38,713

Disturbed arca @ntaminated by refuse (1.5'bonow) 45.2 Acres

C+31 E $craper 109,481 Cubic Yards 375 cy/hr 292 $ 240.00 $ 70,06s

tr'l0 R Dozer (one dozer to assist foadlng four scrapers) 73 $ 320.00 $ 23,356

D'tO R Dozer (minor spreading in some hillside areas - 25%) 27.370 Cubic Yards 700 clhr 3g $ 320.0t) $ 12,512

Old4sa+se-Refuse€ead-€+nd€d -EaCirwer&-Arnount {4€,% +{ 4r.bor+ow) 5,5 Aeres

e+a+e-Serape+ -14J€7 Gubre_Yards 375 eyJhr ,56 $---.:4SSO s---- s.086

Erl€1R-E€+€1r-{€'He*Ceaer ts-assist -l€sding,feur seraBe+,s) tt s ---329-00 $------3,S39

D-14.R€ozer{sBreedin g-on-hi t{:side) -44J97. G$tlic Yards 375 cylh+ 38 $---+20".so F 
-_p-J 

{€

Distribution of salvaged topsoil 6 Acres

R.10 R Dozer 8,685 Cubic Yards 375 cy/hr 23 $ 320,00 $ 7,411

Scarffication (average 1 E' depth) 199 Acres

D10 R Dozerwtth multishank ripper 481,SS0 Cubic Yards 3,000 cy/hr 161 $ 320.00 $ 51,369

Gonrtructlon ilanaggment
WaterTruck 3.5 Months 87 hr/mo 305 $ 100.00 $ 30,450

Foreman and 4xr* prclrup - Nielson 3.5 Months 174 hr/mo 609 $ 5'S.50 $ 34,409

Iotrl Conrilnrs{on lemgemeil $ €4,ttg

Backllll, Gredlqg and $ 760,525

bond2010 SCA 10-2&2010 - OCRR Release Backfill and Grading 10/2512010



DETERMINATION OF BOND AMOUNT - Const Mgt, Demolition, Eroslon contro
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lrushor Faclll$es, Culverts and Riprap Ghennels

)emolition of cnrsher facilities

Concrete - Crush and bury on site 50 Cubic Yads $ 24.02 $ 1,201

Steel- Disassemble and serd for scrap 100 Tons $ 33.00 $ 3,300

)ulvert excavation, removal and disposal

Tradr Brcavator 325 GL (av 1 cy ex pr 3 ft arlvert) 217 Cubic Yards 15 ydlhr 14.4 $ 135.00 $ 1,950

Elisposal 650 LF $ 3.30 $ 2,145

)rainage Ghannel Reconstrudion

Major Ghamels with riprap and filter bed 1,700 Unear Feet 1.76 cyltt

Maledal cost (means 313713100100) +t0% 2,gg2 cubh yards $ 27.06 $ 80,964

Equipment and Labor ?,992 crrbh yards 180 yd/hr 16.6 $ 135.00 $ 2,24
Minor Channels requirirg riprap 2,500 Linear Feet 0.55 cy/lf

Material cost (means 313713100100) +10% 1,375 anbic yards $ 27.06 $ 37,208

Eouioment and Labor 1,375 cubic yards 180 yd/hr 7.6 $ 135.00 $ 1,031

fo'tel Gruther Dormliffon Culvert Rer*oval & Rlprap $ 130,0112

E ion Co

bond2010 SCA 10-26-2010 - OCRR Release Crusher, Culverts, Riprap 10/26/2010
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VEGETATION MONTTORING
FOR PHASE III BOND RELEASE: YEAR 2

ATTHE
SUNNYSIDE COGENERATION FACILITY

2007

INTRODUCTION

The Reclaimed Old Coarse Refuse Road has been revegetated on the south end of the refuse

pile at the Sunnyside Cogeneration Facility. To monitor the success of revegetation

establishment, either quantitative or qualitative sampling of the reclaimed road has been

conducted during the growing seasons of 1996 through 2007 . An Atripler/Grass Reference

Area had been chosen at an earlier date to represent standards for revegetation success. For

many of the monitoring years, the reference area was also sampled for comparisons with the

reclaimed road.

The old road has been reclaimed long enough that the "responsibility period'for final

reclamation has been met. This means that the required time period has passed for vegetation

establishment on reclairned land before an application for bond release can be initiated. Because

of this, the Sunnyside Cogeneration Facility could submit the application forfinal or Phase III

Bond Release. Consequently, sampling in 2006 and 2007 was conducted with rigorous sampling

methods so the data could be used in the application for bond release. Because sample adequacy



and statistical analyses meet the required levels, the 2006 and 2007 datasets can be used for the

"Year l" and "Year 2" ofthe two consecutive years of vegetation monitoring required to apply

for the bond release. A report was submitted previously to Sunnyside Cogeneration Associates

by Mt. Nebo Scientific, Inc. that included 2006 sampling results for the Year 1 called

VEGETATION MONITORING FOR PHASE III BOND RELEASE: YEAR 1. ThC dOCUMCNt

herein provides sampling results for Year 2 of the sampling regime.

Like previous years, this vegetation monitoring report provides a brief history of the reclamation

in this area. Sunnyside Cogeneration Associafes reclaimed an existing road on the south side of

an old coarse refuse pile in the summer and falt of 1gg4. The work entailed regrading the road

and reshaping the cut-and-fill areas to approximate the contours of the surrounding slopes. A

seed mixture of native plant species (or approved introduced) to the area was then planted. The

plant species used in the reclamation seed mixture are shown below.

PLANT SPECIES SEEDED

,).::
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METHODS

Sarnpling methods have remained consistent for all monitoring years. For this report, the

Reclaimed Old Coarse Refuse Road and Atriplex/Grass Reference Area were sampled on August

l3-r 5. 2007.

Transect & Ouadrat Placement

Transect lines for sampling were randomly placed for the length of the reclaimed road and the

width of the reference a.rea to adequately represent the entire areas. From these transect lines,

sample locations were chosen using random numbers at right angles to them for placement of the

quadrats.

Cover. Frequency & Composition

Cover estimates were made using ocular methods with meter square quadrats. Species

composition and frequencies were also assessed from the quadrat data. The frequency values

were assessed for each plant species and stated as the relative proportion of the number of times a

given species was present in the quadrats. Plant nomenclature follows "A Utah Flora" (Welsh et

al. 2003).



Densilv

Density estimates of woody plant species for the reclaimed road and reference area were made

using a distance method called the point-quarter. In this method, random points were 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 was equal

to the square root of the mean area per individual.

Sample Adequacv

Sample adequacy for cover and density was achieved using 90% statistical confidence interval (+

0.10 deviation from the mean). The following formula was used:

*MIN= t"'
(d*)'

where,
: minimum adequate sample
: appropriate confidence t-value
: standard deviation
: sample mean
: desired change from mean

nMIN
t
S

X

d

4



Diversitv

Three diversity indices have been reported in this document for the reclaimed area and the

reference area. To begin, MacArthur's Diversity Index was calculated. This index is an

effective diversity rneasurement and is computed using the equation I lTJ.i'(MacArthur and

Wilson 1976,The Theory of Island Biogeography, Princeton: Princeton University Press). In this

equation pi is the proportion of sum frequency contributed by the ith species in the sample area

of concem. The proportional contribution of each species is then squared and the values for all

species in the sample areas are summed. This index integrates the number of species and the

degree to which frequency of occurrence was equitably distributed among those species. In other

words, this index provides greater weight to those species that are present more often (with

greater frequency) than those that are merely "present" in one or two quadrats. The aver*ge

number of species per sample quadrat is another measure of species diversity provided from the

data in this report. Finally, the total number of species presenf in the sarnple quadrats, or

"richness", was calculated for the sample areas.

Photographs

Color photographs were taken of the sample areas and have been included in this report.



Raw Data

The raw cover, composition, and freqllency data have been surnmarized on spreadsheets and

have been included in the Appendix of this report.

RESULTS

Reclaimed Old Coarse Refirse Road

The total living cover of the Rec,laimed Old Coarse Refuse Road was estimated at32.90% [Table

1 (A)1. The composition of the total living cover consisted of 76.76% shrubs, 20.42% grasses

and 2.82% forbs fTable 1 (B)]. Diversity indices calculated for the reclaimed road revealed the

following: MacArthur's Index :4.576, Average Number of Species per Quadrat :2.02 and

Richness : 18.0 fTable I (C)].

The rnost dominant species by quite a wide range was fourwing saltbush (lrr iplex canescens),

followed distantly by shadscale (Atriplex confertifulia), cheatgrass (Bromus tectorum),mat

saltbush (Atriplex corrugafc) and winterfat (Ceratoides lanata). For a list all species present in

the sample quadrats refer to 'fable 2.

Total woody species density of the reclaimed road was estimated at 3,3 l4 (Table 3). Like the

total living cover estimates, the most common woody plant was fourwing saltbush, followed by



shadscale, mat saltbush and winterfat.

Atriplex/Grass Reference Area

The total living cover for the Atriplex/Grass Reference Area at the Sunnyside Cogeneration

Facility was estimated at28.00Vo [Table 4 (A)]. Composition by lifeform of the living cover

consisted of 64"07% grasses, 29.26% shrubs and 6.67% forbs [Table 4 (B)]. Diversity indices

calculated for the reference area revealed the following: MacArthur's Index:4.371, Average

Numberof Species per Quadrat: 1.88 and Richness:9.0 [Table a (C)].

The most common or dominant species by cover for the reference area were Salina wildrye

(Elymus salinus) and shadscale (Table 5).

Total woody species density of the reference areawas estimated atl,357 plants per acre, with the

most common by far as shadscale. For the density all woody plant species present in the

samples, refer to Table 6.

DISCUSSION &SUMMARY

Quantitative sampling results for 20A7 , or Year 2 of the two consecutive years required for the

application to the State of Utah, Division of Oil, Gas & Mining (DOGM), for the bond release

are provided in this report. Complete datasets and results for 2006, or Year L, were provided to

Sunnyside Cogeneration Associates in an earlier report called: VEGETATION MONITORING



FOR PHASE III BOND RELEASE: YEAR 1. For this Discussion & summary, sample results

for both sample years have been included on the figures to facilitate comparisons between years

and parameters.

The Reclaimed OId Coarse Refuse Road had total living covers that were significantly greater

than the Atriplex/Grass Reference Area in both sample years - 2006 and 2007 (Table 7; Fig 1).

Woody species densities were also significantly greater for the reclaimed road when compared

to the reference area for both sample years (Table 7;Fig.2).

Additionally, diversity indices were compared between the reclaimed road zurd reference area ln

2006 and 2007. MacArthur's Index suggested the reclaimed road had greater species diversity

than the reference area (Fig. 3). The Average Number of Species per Quadtat, another diversity

measurement, was also greater in the reclaimed road than the reference area (Fig. a). Finally,

Species Richness, or the total number of species encountered in the sample quadrats of each area,

was also greater for the reclaimed road (Fig. 5).

Composition of the total living cover by lifefoffn was derived from the data. Although not

cornpared statistically, graphic representations of the results are shown on Figures 6 and 7.

year 1 and year 2 sampling results for total living cover, cover by species, composition, woody

species density and diversity all suggest that the reclairned road has established an adequate plant

community to be considered for Phase III or Final Bond Release.



SUMMARYTABLES



TABLE 1: Total cover, composition and diversity sufiunary for the Reclaimed Old
Coarse Refuse Road at the Sunnyside Cogeneration Facility (2007).

A. TOTAL COVER

Living Cover
Litter
Bareground
Rock

B. COMPOSITION

Shrubs
Forbs
Grasses

% MEAN
COVER

32.90*
16.t0
27.90
28,1 0

76.76
2_82

20.42

STANDARD
DBVIATION

9.28
7.09
9.49

15.10

26.82
1 1.12

26.08

SAMPLE
SIZE

50
50
50

50

50
50
50

C. DIVBRSITY

MacArthur's Index (Ilfui'|-- +.Sle
Average No. Species/Quadrat : 2.02

Richness :18.0

Sample Adequacy:

X = 32.90*
s = 9.28
n=50
nMlN = 21.53

10



TABLE 2: Species cover and frequency surrunary for the Reclaimed Old Coarse Refuse
Road at the Sunnyside Cogeneration Facility (2007).

SPECIES

TREES & SHRUBS

Atriplex canescens
A t r ip I ex c o nfe r t ifo I i a
Atriplex corrugata
Atriplex gardneri
Ceratoides lanata
Gutierrezia sarothrae

FORBS

Mac hse r anther a gr inde I i o i de s

Penstemon palmeri
Salsola tragus
Sisymbrium altissimum

GRASSES

Bromus tectorum
Elymus lanceolatus
Elymus salinus
Elymus smithii
Elymus spicatum
Elymus trachycaulus
Hilaria jamesii
Stipa hymenoides

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FRBQUENCY

% MEAN
COVER

19.60
3.30
1.10

0.40
1.00

0.r0

0.r0
0.r0
0.30
0.40

3.30
1.40

0.20
0.20
0. l0
0.20
0.30
0.80

13.92

7.32
3.78
2.20
4.69
0.70

0.70
0.70
2.10
2.80

s. 16

3.6r
1.40

0.98
0.70
1.40

2.10
3.37

50
50
50
50
50

50

50
50
50
50

50
50
50
50
50
s0
50
50

82.00
20.00
10.00
4.00
6.00
2.00

2.00
2.00
2.00
2.00

36.00
r 6.00
2.00
4.00
2.00
2.00
2.00
6.00

11



TABLE 3: Woody species densities of the Reclaimed Old Coarse Refuse Road at the

Sunnyside Cogeneration Facility (2007).

Atriplex canescens

A tr ip I ex c o nfer t ifo I i a
Atriplex coruugata
Atriplex gardneri
Ceratoides lanata
Chrys othamnus naus eo sus

Gutierrezia sarothrae

TOTAL

Sample AdequacY:

X = 3314.14+
s = 1552.38
n=100
nMlN = 59

NUMBER/ACRE

22',70.19

381.13
314.84

66.28
198.8s

4r.43
41.43

3314.14*

t2



TABLE 4: Total cover, composition and diversity sununary for the Atriplex/Grass
Reference Area at the Sunnyside Cogeneration Facility (2007).

% MEAN STANDARI} SAMPLE
A. TOTAL COVER COVBR DEVIATION SIZE

Living Cover 28.00+ 6.69 40

Litter 18.00 6.50 40

Bareground 16.31 5.91 40

Rock 37 .63 10-06 40

B. COMPOSITION

Shrubs
Forbs
Grasses

C. DIVERSITY

29.26
6.67

64.07

32.43 40
16.73 40
34.40 40

MacArthur's lndex (llfui') : 4.371
Average No. Species/Quadrat: 1.88

Richness :9.0

Sample Adequacy:

X = 28.00+
s = 6.69
n=40
nMlN = 15.45
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TABLE 5: Species cover and frequency sununary for the Atriplex/Grass Reference Area
at the Sunnyside Cogeneration Facility (2007).

SPECIES

TREES & SHRUBS

Atriplex confertifulia
Atriplex gardneri
Gutierrezia sarothrae

FORBS

Mac haer ant her a gr inde li o i de s

Sisymbrium altissimum

GRASSES

Bromus tectorum
Elymus salinus
Elymus trachycaulus
Hilaria jamesii

STANDARD SAMPLE RELATIVE
DEVIATION STZE FREQUENCY

% MEAN
COVER

7 .38

0.88
0.38

0.s0
1.00

2.7 5

12.63

1.r3
1.38

10.06
3.14
1.73

2.18
3.20

5.36
10.84
5.18
s.24

40
40
40

45.00
7.s0
5.00

5.00
10.00

27.50
70.00
7.s0

10.00

40
40

40
40
40
40

L4



TAFLE 6: Woody species densities of the Atriplex/Grass Reference Area at the

Sunnyside Cogeneration Facility (2007)-

Atriplex canescens
A tr ip I e x c o nfe r t ifo I i a

Atriplex gardneri
Artemisia tridentata
Chrys othamnus nilus e o sus

Ephedra viridis
Gutierrezis sarothrae
Juniperus osteosperma
Pinus edulis
Sar cob atus v ermicul atus

TOTAL

Sample Adequacy:

R = 1357.08*
s = 627.93
n=120
nMlN = 58

NUMBER/ACRE

6.rl
1 181.28

15.42

3.08
27.76
12.34

86.36
t5.42
3.08
6.17

t 3 57.08*
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TABLE Z: Statistical summary sheet for the reclaimed road and reference areas at the

Sunnyside Cogeneration Facility (200f).

RECLAIMED ROAD
Total Living Cover
Density

REFERENCE AREA
Total Living Cover
Density

x:32.90 s:9.28 n:50
x:3314.14 s:1552.38 n:100

x:28.00 s:6.69 n:40
x-13 57.08 s:629.93 n:120

STATISTICAL ANALYSES
Total Living cover t:2.806 dF88 51:p<.010

Densiry 1-12.624 dF218 SL:p<.001

X= sample mean, s = sfltTlPle standard deviation, n = Sample Size,

NS = nonsignificant, t = Student's t-value, df = degrees of freedom,
SL = significance level, p = probability level

t6
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FlG.2: WOODY SPECIES DENSITY
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FlG. 3: DIVERSITY
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APPENDIX

(Raw Data)



SUNNYSIDE

Reclaimed Road

Exposure: Variable

Slope: Variable

Sample Date: 13-15 Aug 2007 1.00 2.00 3.00 4.00 5.00 6.00 7.00

SHRUBS

Atriplex canescens

Atiplex confeftifolia

Atriplex conugata

Atriplex gardneri

Cerafordes lanata

Gutienezia sarothrae

FORBS

M ach ae ra nth e ra gri nde I ioi de s

Penstemon palmeri

Sa/so/a fragus

Sisymbium altissimum

GRASSES

Bromus tectorum

Elymus lanceolata

E|ymus sa/lnus

E|ymus smithii

E|ymus spicatum

Elymus trachycaulus

Hilaia jamesii

Sfrpa comafa

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0-00

50.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0,00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

30.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

30.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

COVER

TotatLiving Cover

Litter

Bareground

Rock

30.00

20.00

30.00

20.00

25.00

10.00

25.00

40_00

50.00

25.00

20.00

5.00

25.00

10.00

10.00

55.00

20.00

10.00

25.00

45.00

30.00

25.00

35.00

10.00

30.00

10.00

25.00

35.00

% COMPOSITION

Shrubs

Forbs

Grasses

83.33

0.00

16.67

60.00

0.00

40.00

100,00

0.00

0,00

100.00

0.00

0.00

100.00

0.00

0.00

100.00 100.00

0.00 0.00

0.00 0.00

A*1



8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

45.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

40.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

5.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

35.00

0.00

0.00

0.00

0.00 "

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

45.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

45.00

25.00

20.00

10.00

50.00

25.00

10.00

15.00

25.00

10.00

10.00

55.00

35.00

25.00

20.00

20.00

20.00

20.00

20.00

40.00

40.00

10.00

10.00

40.00

20.00

10.00

25.00

45.00

55.00

10.00

25.00

10.00

30.00

25.00

35.00

10,00

30.00

20.00

30.00

20.00

100.00

0.00

0.00

80.00

0.00

20.00

40.00

60.00

0.00

100.00

0.00

0.00

100.00

0.00

0.00

100.00

0.00

0.00

100.00

0.00

0.00

81.82

0.00

18.18

83.33

0.00

16.67

83.33

0.00

16.67
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18.00 19.00 20.00 2t.00 22.OO 23.00 24.00 25.00 26.00 27.00

35.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

10.00

0.00

0.00

0.00

000

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

5.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

30,00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

35.00

30.00

25.00

10.00

25.00

25.00

30.00

20.00

20.00

10.00

40.00

30.00

20.00

5.00

25.00

50.00

20.00

20.00

45.00

15.00

35.00

10.00

10.00

45.00

40.00

10.00

20.00

30.00

30.00

25.00

10,00

35.00

25.00

25.00

10.00

40.00

30.00

15,00

15.00

40.00

100.00

0.00

0.00

80.00

0.00

20.00

75.00

0.00

25.00

50.00

0.00

50.00

75.00

0.00

25.00

71.43

14.29

14.29

87.50

0.00

12.50

100.00

0.00

0.00

100.00 100.00

0.00 0.00

0.00 0.00
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28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00

5.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

10.00

10.00

10.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

30.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10,00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

5.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

5.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0_00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

5.00

0.00

5.00

0.00

0.00

0.00

0.00

40.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

10.00

5.00

0.00

0.00

0.00

0.00

0.00

10.00

5.00

0.00

10.00

0.00

15.00

0.00

0.00

0,00

0.00

0,00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

35.00

10.00

15.00

40.00

40.00

10.00

15.00

35.00

40.00

10.00

40.00

10.00

40.00

10.00

25.00

25.00

45.00

10.00

35.00

10.00

35.00

10.00

40.00

15.00

35.00

15.00

25.00

25.00

40.00

20.00

30.00

10.00

45.00

10.00

15.00

30.00

35.00

10.00

40.00

15.00

42.86

0.00

57.14

50.00

0.00

50.00

75.00

0.00

25.00

25.00

0.00

75.00

55.56

0.00

44.44

85.71

0.00

14.29

71.43

0.00

28.57

100,00

0.o0

0.00

44.44

0.00

55.56

85.71

0.00

14.29
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38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

30.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

30.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

35.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

40.00

10.00

15.00

35.00

25.00

20,00

20.00

35.00

40.00

10.00

10-00

40.00

30.00

10.00

15.00

45.00

20.00

10,00

25.00

45.00

20.00

10.00

10.00

60.00

2s.00

20.00

20.00

35.00

30.00

25.00

20.00

25.00

35.00

25.00

30.00

10.00

40.00

30.00

20.00

10.00

62.50

0.00

37.50

0.00

0.00

100.00

75.00

0.00

25.00

50.00

16.67

33.33

0.00

0.00

100.00

25.00

0.00

75.00

100.00

0.00

0.00

100.00

0.00

0.00

100.00

0.00

0.00

50.00

50.00

0.00
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48.00 49.00 50.00 Mean SDev Freq

SUNNYSIDE

Reclaimed Road

Exposure: Variable

Slope: Variable

Sample Date: 13-15 Aug 2007

40.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

30.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

19.60

3.30

1.10

0.40

1.00

0.10

0.10

0.10

0.30

0.40

3.30

1.40

0.20

0.20

0.10

0.20

0.30

0.80

13.92

7.32

3.78

2.20

4.69

0.70

0.70

0.70

2.10

2.80

5.16

3.61

1.40

0.98

0.70

1.40

2.10

3.37

82.00

20.00

10.00

4.00

6.00

2.00

2.00

2.00

2.00

2.00

36.00

16.00

2.OO

4.00

2.00

2.00

2,00

6.00

SHRUBS

Atriplex canescens

Atriplex confefiifolia
'Atiplex conugata

Atriplex gardneri

Ceratoides lanata

Gutierrezia sarothrae

FORBS

M a c h ae ra n th e ra g ri n deliordes

Penstemon palmeri

Sa/so/a fragus

Sisymbium altissimum

GRASSES

Bromus tectorum,

Elymus lanceolata

Elymus sa/rnus

Elymus smithii

E[ymus spicatum

Elymus trachycaulus

Hilaria jamesii

Stipa comata

45.00

10.00

35.00

10.00

20.00

20.00

20.00

40.00

45.00

25.00

20.00

10.00

32.90

16.10

22,90

28.10

9.28

7.09

9.49

15.00

COVER

Total Living Cover

Litter

Bareground

Rock

88.89

0.00

11.11

100.00

0.00

0.00

100.00

0.00

0.00

76-76

2.82

20.42

26.82

11.12

26.08

% COMPOSITION

Shrubs

Forbs

Grasses
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SUNNYSIDE

Atriplex Reference Area

Exposure: Variable

Slope: Variable

Sample Date: 13-15 Aug 2007 1.00 2.00 3.00 4.00 5.00 6.00 7.00

SHRUBS

Atri plex confe rtifol i a

Atriplex gardneri

Gutienezia sarothrae

FORBS

M ach ae ra nthera g i nde I ioide s

Sisymbrium altissimum

GRASSES

Bromus tectorum,

Elymus sa/inus

Elymus trachycaulus

Hilaria jamesii

0.00

0.00

0.00

0.00

0.00

5.00

25.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

30.00

0.00

0.00

0.00

5.00

0.00

0,00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

10.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0-00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

COVER

TotalLiving Cover

Lifter

Bareground

Rock

30.00

15.00

10.00

45.00

35.00

10.00

10.00

45.00

20.00

10.00

15.00

55.00

20.00

10.00

15.00

55.00

30.00

10.00

10.00

50.00

20.00

20.00

15.00

45.00

25.00

15.00

20.00

40.00

o/o COMPOSITION

Shrubs

Forbs

Grasses

0.00

0.00

100.00

14.29

0.00

85.71

25.00

0.00

75.00

0.00

50,00

50.00

83.33

0.00

16.67

0.00 0.00

50.00 0.00

50.00 100.00
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8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

0.00

0.00

0.00

0,00

0.00

0.00

25.00

0.00

0.00

10.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

10.00

0.00

0.00

0.00

5.00

0.00

15.00

0,00

0.00

5.00

10.00

0.00

0.00

0.00

30.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0-00

0.00

0.00

10.00

0.00

0.00

0.00

0.00
0.00

0.00

25.00

10.00

20.00

45.00

25.00

25.00

20.00

30.00

30.00

10.00

20,00

40.00

25.00

20.00

25.00

30.00

25.00

20.00

20.00

35.00

20.00

15.00

10.00

55.00

25.00

25.00

20.00

30.00

30.00

10.00

25.00

35.00

30.00

25.00

20.00

25.00

25.00

10.00

10.00

55.00

0.00

0.00

100.00

40.00

60.00

0.00

33.33

0.00

66.67

0.00

0.00

100.00

60.00

0.00

40.00

50.00

0.00

50.00

40.00

40.00

20.00

50.00

16.67

33.33

100.00

0.00

0.00

60.00

0.00

40.00
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18.00 19.00 20.00 21.00 22.00 23.00 24,00 25.00 26.00 27.00

15.00

0.00

10.00

0.00

0.00

0.00

10.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

5.00

5,00

0.00

0.00

30.00

0.00

0.00

0.00

0.00

5.00

5.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

10.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0_00

0.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

35.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

15.00

0.00

10.00

0.00

0.00

0.00

25.00

0.00

0.00

35.00

25.00

20.00

20.00

15.00

25,00

20.00

40.00

25.00

25.00

10.00

40.00

20.00

20.00

10.00

50.00

40.00

10.00

10.00

40.00

30.00

10.00

25,00

35.00

20.00

25.00

15.00

40.00

35.00

20.00

15.00

30.00

35.00

20.00

20.00

25.00

40.00

10.00

10.00

40.00

71.43

0.00

28.57

33.33

0.00

66.67

40.00

0.00

60.00

0.00

50.00

50.00

75.00

0.00

25.00

33.33

0.00

66.67

0.00

0.00

100.00

0.00

0.00

100.00

28.57

0.00

71.43

37,50

0.00

62.50

A-9



28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00

0.00

0.00

0.00

0.00

0.00

0.00

30,00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

30.00

0.00

5,00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

20.00

0.00

0.00

0.00

0,00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

35.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

30.00

25.00

10.00

35.00

35.00

25.00

20.00

20.00

25.00

25.00

10.00

40.00

15.00

15.00

15.00

55.00

30.00

20.00

20.00

30.00

25.00

10.00

30.00

35.00

35.00

25.00

20.00

20.00

25.00

25.00

30.00

20.00

25.00

25.00

20.00

30.00

25.00

30.00

10.00

35.00

0.00

0.00

100.00

0.00

0.00

100.00

0.00

0.00

100.00

0.00
' 0.00

100.00

66.67

0.00

33.33

0.00

0.00

100.00

100.00

0.00

0.00

100.00

0.00

0.00

0.00 0.00

0.00 0.00

100.00 100.00
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38.00 39.00 40.00 Mean SDev Freq

SUNNYSIDE

Atriplex Reference Area

Exposure. Variable

Slope: Variable

Sample Date: 13-15 Aug 2007

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

30.00

0.00

0.00

0.00

0.00

0.00

25.00

15.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

7.38

0.88

0.38

0.50

1.00

10.06

3.14

1.73

2.18

3.20

5.36

10.84

5.18

5.24

45.00

7.50

5.00

5.00

10.00

27.s0

70.00

7.50

10.00

2.75

12.63

1.13

1.38

SHRUBS

Atiplex confertifolia

Atriplex gardneri

Gutienezia sarothrae

FORBS

M ach ae ra nth e ra gi n delrbides

Sisymbrium altissimum

GRASSES

Bromus tectorttm,

Elymus sa/inus

Elymus trachycaulus

Hilaia jamesii

40.00

10.00

10.00

40.00

40.00

15.00

10.00

35.00

35.00

20.00

10.00

35.00

28.00

18.00

16.38

37.63

6,69

6.50

5.91

10.06

COVER

TotalLiving Cover

Litter

Bareground

Rock

0.00

0.00

100.00

0.00

0.00

100.00

28.57

0.00

71.43

29.26

6.67

64.07

32.43

16.73

34.40

% COMPOSITION

Shrubs

Forbs

Grasses
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VEGETATION MONITORING
ATTHE

SUNhIYSIDE COGENERATION FACILITY
2006

INTRODUCTTON

An old road has been reclaimed and seeded on the south end of the refuse pile at the Sunnyside

Cogeneration Facility. Ts monitor the success of vegetation establishment, either quantitative or

qualitative sampling of the revegetated road has been conducted during the growing seasons of

1996 through 2006. A reference area had been chosen at an earlier date to represent standards

for revegetation success. This reference area was also sampled for comparisons during the same

periods as the reclaimed road in some of those years.

The Reclaimed Old Coarse Refuse Road has been reclaimed long enough that the "Responsibility

Period" has passed. This means that the time required for vegetation establishment on reclaimed

land before an application for bond release can be initiated. Because of this the Sunnyside

Cogeneration Facilify could submit the application for Phase tII Bond Release. Consequently,

sampling in 2006 was conducted with this in mind. Because sample adequacy and statistical

ana$ses meet the required levels, this data set can be used as "Year l" of the two consecutive

years of vegetation monitoring necessary to apply for bond release.

Like previous years this vegetation monitoring report provides a brief history of the reclamation in



this area. Sunnyside Cogeneration Associates reclaimed an existing road on the south side of an

old coarse refuse pile in the summer and fall of 1994, The work entailed regrading the road and

reshaping the cut-and-fill areas to approximate the contours of the surrounding slopes. A seed

rnixture of native plant species (or approved introduced) to the area was then planted. The plant

species used in the reclamation seed mixture are shown below.

METHODS

Sampling methods have remained consistent for all monitoring years. For this report, the

reclaimed Old Coarse Refuse Road and Atriplex/Grass Reference Area were sampled on

September 12-15, 2006. Transect lines for sampling were randomly placed for the length of the

reclaimed road to adequately represent the area as a whole" From these transect lines, sample

locations were chosen using random numbers at right angles to them.



Cover

Cover estimates rsere made using ocular methods with meter square quadrats. Species

composition and frequencies were also assessed from the quadrat data. The frequency values

were assessed for each plant species and stated as the relative proportion ofthe number of times a

given species was present in the quadrats. Plant nomenclature follows 'A Utah Flora" (Welsh et

al. 2003).

Densrty

Density estimates of woody plant species for the reclaimed road and reference area were made

using a distance method called the point-quarter. In this method, random points were 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 was equal to

the square root of the mean area per individual.

Sa{$le Adequacy

Sample adequacy for cover and density was attempt with the goal that9ff/o of the samples were

within 10% of the true mean for the plant communities in the area. The following formula was

used:



where,

+2g2
wMIN= l

(e)'

= minimum adequate sample
= appropriate confidence t-valne
= standard deviation
= saurple mean

= desid change &om mean

Diversity

Three diversity indices have been reported in this document for the reclaimed area and the

reference area- To begin" MacArthur's Diversity fndex was calculared. This index is an

effective diversity measurement and is computed using the equation lfipiz (MacArthur and

Wilson 1976, The Theory of Island Biogeography, Princeton: Princeton Universlty press). In this

equation pi is the proportion of sum frequency contributed by the ith species in the sample area of

concern- The proportional contribution of each species is then squared and the values for all

species in the sample areas are summed. This index integrates the number of species and the

degree to which frequency of occurrenc€ was equitably distributed among those species. In other

words, this index provides greater weight to those species that are present more often (with

greater frequency) than those that are merely "present" in one or two quadrats. The average

number of specie$ per sample quadrat is another measure of species diversity provided from the

data in this report. Finally, the total number of species present in the sample quadrats, or

"richnes$", was calculated for the sample areas.

tMN
t
s

x
d



Photqgraphs

Color photographs were taken of the sample areas and are included in this report. All sample

means, standard deviations, and raw data were also included in this report.

Raw Data

The raw cover, composition, and frequency data have been summarized on spreadsheets and have

been included in the Appendix.

RESULTS

Reclaimed Road

Thetotal living cover ofthe reclairned Old Coarse RefuseRoad in 2006 was 49.IOo/o (Table l-A).

Of the living cover, 54.84Vo of it was comprised of shrubs, 43.47yo tryere grasses, and 1 .69Yo were

forbs (Table l-B). The dominant plant species in the total li-oing cover (Table 2) were fourwing

saltbush (Atriplex canescens), cheatgrass (Bromus tectoram), western wheatgrass (Elymus

smithii), shadscale (Atriplex confertifolia), and winterfat (Ceratoides lanata).

The total woody species densityforthe reclaimed road was estimated at3,592 plants per acre

(Table 3). The most common shrubs in this measurement were founving saltbush, shadscale,



winterfat, and mat saltbush (i{rrlp lex corrugata).

Reference Arba

The total living cover for the Atriple#Grass reference area was 2g.75% (Table a-A). Grasses

dominated the living cover in the reference area comprising 55.90%; shrubs compri sed 119.344o,

and fo$s 4.71% (Table 48). The dominant plants by cover and frequency for the reference area

were shadscale, Salina wildrye (Elymus salinus), and cheatgrass (Table 5).

The total woody species density for the area was estimated at 1,761 plants per acre (Table 6) and

wtrs dominated by shadscale by a wide margin and followed by broom snakewe ed (Gutierrezia

sarothrae|.

Comparisons Between Areas

Statistical analyses using Student's t-tests were employed to compare the total living cover and

woody species density of the reclaimed road with the reference area. This comparison analysis is

often used when submitting an application for Phase III Bond Release. For total living cover and

woody species density, Student's t-tests suggested that the reclaimed road was significantly

greater than the reference area (Table 7). Diversity indices of the reclaimed road were also

compared with the reference area and have been discussed below.



DISCUSSION & SI.JMMARY

According to the results of sampling the vegetation in 2006, the reclaimed refuse road at the

Sunnyside Cogeneration Facility could soon be considered for final (or Phase III) bond release.

The results herein could be considered for Year I of the two consecutive years required for the

apptication to the State of Utah, Division of Oil, Gas & Mning (DOGM) for the bond release.

In summary sample adequacy required for final bond release

(90% + 0.10) was achieved in all sample areas. As sucll the

reclaimed road had a total living cover and woody species

density that were significantly greater than the reference area

which was chosen to represent final revegetation success

standards. Additionally, diversity indices were compared

between the two areas. McArthur's Index suggested the

reclaimed road had greater species diversity than the

reference area (FiS. 1-A). The average number of species

per quadrat, another diversity measurement, was also greater in the reclaimed road than the

reference area(Fig. l-B). Finally, species richness, or the total number of species encountered in

the sample quadrats of each area, was also greater for the reclaimed road (Fig. 1-C).

Year I sampling results for total living cover, woody species density, and diverslty all suggest that

the reclaimed road has established an adequate plant community to be considered for final bond



release. Vegetation sampling for Year 2, for the second of the two consecutive years required for

final bond release, should be accomplished in the growing season of 2007.



TAELE t Total cover and composition summary for the reclaimed Old Coarse Refuse
Road at the Sunnyside Cogeneration Facility (2006).

A. TOTAL COVER

Living Cover
Litter
Bareground
Rock

B. COMPOSITION

Shrubs
Forts
Grasses

Sample Adequacy:
X = 49.10*
s = 13.44
n=50
nMlN = 20

% MEAIT
CO\MR

49. I 0*
1 0.70
t 8.80
21.40

54.84
1.69

43.47

STANDARI)
I}EVIATION

t3.44
4.90
7.6s

13.49

28.31
5.80

28.81

SAMPLE
SIZE

50
50
50
50

50
50
50



TABLE 2: Species cover and frequency $ummary for the reclaimed Old Coarse Refuse
Road at the Sunnyside Cogeneration Facility (2006).

SPECMS

TREES & SHRUBS

Atriplex ccmescens
Atriplex confertiftlia
Atriplex corntgata
Atriplex gardneri
Ceratoides lanata
C hry s o t hamnu s ruru s e o s-u s

FORBS

Mac haerant hera gri nde I i oi de s
Salsola pestifer
Sisymbrium altissimum

GRASSES

Agropyron cristotum
Bromus tectorurn
Elymus lanceolatus
Elymus salinus
Elymus smithii
Hilaria jamesii
Stipa lry,menoides

STANI}ARI} SAIVIPLE RELATTI{E
IIEVIATION Sr7.r' TREQUENCY

% MEAN
COVER

15.50
3.90
2.00
1.70
3.s0
1.30

0.30
0.20
0.20

0.30
8.60
2.80
0.20
5.50
0.20
2.90

t7.70
8.44
7.68
6.75

t0.92
6.39

60.00
20.00
12.00
8.00

14.00
2.00

1.19
1.40

1.40

6.00
2.00
2.00

50
50
50
50
50
50

50
50
50

50
50
50
50
50
50
50

2.to
7.49
5.2r
0.98

t2.34
1.40
8.31

2.00
68.00
28.00
4.00

26.00
2.00

14.00

10



TABLE 3: Woody species densities of the reclaimed Old Coarse Refuse Road at the
Sururyside Cogeneration Facility (2006).

Atriplex canescens
A tr ip lex confe r t ifo Ii a
Atriplex corragata
Atriplex gardneri
Ceratoifus lanata
C hry s o tltarnnu I nfiu seo.srls

Crutienezia sarothrae

TOTAL

Sample Adequacy:
E = 3591.92*
s = 1627.14
n=100
nMlN = 56

NTIMBER/ACRE

1930.66
754.30
296.33
t?5.72
296.33
tt6.74

71._tl,!

3591.92*

tl



TABLE 4: Total cover and composition summary for the Atuiplex/Grass Reference
Area at the Sunnyside Cogeneration Facility (2006).

A. TOTAL CO\MR

Living Cover
Litter
Bareground
Rock

B. COMPOSITTON

Shrubs
Forbs
Grasses

Sample Adequacy:
X = 29.75*
s = 9.93
n=4O
nMlN = 30

% MEAN
CO\MR

29.75*
12.80
14.00
43.45

39.34
4.71

55.90

STANDARI)
DEVIATION

9.93
6.67

t3.24
13.16

35.84
18.39
37.85

SAMPLE
SIZE

40
40
40
40

40
40
40

t2



TABLE 5: Species cover and frequency summary for the Atriplex/Grass Reference Area
at the Sunnyside Cogeneration Facility (2006).

SPECIES

TREES & SHRIJBS

Atriplex conferttfoln
Chrysothamrus nauseoffits
Gutierrezia sarothrae
Juniperus osteosperma

FORBS

Halogeton glomeratus
Malcomia africana
Si sym br i urn aI ti s s imum

GRASSES

Bromus tectorum
Elymus salinus
Hilaria jamesii
Stipa hymenoides

STAI\IDARI} SAMPLE RELATIVE
DEVIATION SIZE FREQTIENCY

% MEAN
CO\TSR

t 0.75
0.50
l. t3
0.13

0.38
o.2s
0.75

4.50
9.75
0.50
1.13

t 2.38
3.12
3.62
0.78

2.34
1.56

4.68

7,48
10.30
2.18
4.94

40
40
40
40

57.50
2.50

10.00
2.5A

2.50
2.50
2.50

32.50
60.00

5.00
s.00

40
40
40

40
40
40
40

t3



TABLE 6: Woody species densities of the Atriplex/Grass Reference Area at the
Sunnyside Cogeneration Facility (2006).

Atriplex confertifolia
Atriplex gar&teri
Artemisia tridentata
C hrysothamnu s ruru seo.srrs

Eriogonum curyrnborum
Gutierrezia sarothrae
Janiperus osteosperma

TOTAL

Sample Adequacy:
F = 1760.92*
s = 1089.24
n=110
nMlN = 104

I\TT]MBER/ACRE

t 520.80
8.00

t2.ol
32.02
4.00

176.09
8.09

t760.92*

t4



TABLE 7: Statistical summary sheet for the reclaimed road and reference areas at the
Sunnyside Cogeneration Facility (2005).

RECLAIMED ROAD
Total Living Cover
Density

REFERENCE AREA
Total Living Cover
Density

R:49. l0
X:3591.92

x-29.75
1760.92

s-13.44
s:1627.14

s-9.93
s:1089.24

n-50
n-l00

n-40
n=l l0

STATISTICAL A}IALYSES
Total Living Cover
Density

t:7.594
F9.660

dF88
dF208

gr:p<.001
51:p<.001

F= sample mean, s = sample standard deviation, n = sample size,
NS = nonsignificant, t = student's t-value, df = degrees of freedom,
SL = significance level, p = probability level
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FIG 2: Reclaimed Road (1 of 2)

FIG 3 Reclaimed Road (2 of 2)
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FIG 4 Reference Area (1 of 2)

FIG i Reference Area (2 of 2)

T,.l(



APPENDIX

(Raw Data)



SUN NYSIDE CO-GENERATION

Reclaimed Road

Expoeure: Variable

Slope: Variable

$ample Date: 12 Sept 20OG 1.00 2.00 3.00 4.00 5.00 6-m 7.O0
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C h rysoth amnus nauseosus

FORBS

M ach ae ranthe ra g indelioides

Salsola pestifer

Sisymbfium a/Ubsimum

GRASSES

Agropyron cristatum

Bramustectorum

Hymus lanceolatus

Elymus sa/inas

Elymus smithii

Hllaria jamesii

Stipa hymenoides

0.00

10.00

10.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

1o.ffi
20.00

0.00

t5.00

0.00

0.00

0.30

8.60

2.80

0.20

5.50

0.20

2.S

2.10

7.49

5.21

0.98

12.34

1.40

8-31

2.00

68.00

28.00

4.00

26.00

2.00

14.00

50,00

10.00

20.00

z).00

65.00

10.00

15.00

10.00

60.00

5.(n
15.00

20.00

49.10

10.70

18.80

21.N

13.4
4.90

7.65

13.49

COVER

TotalLiving Cover

Litter

Bareground

Rock

60.00

0.00

40.00

84.62

o.00

15.38

25.00

0.00

75.00

54.S4

1.69

43.47

28.31

5.80

28.81

% COMPOSITION

Shrubs

Forbs

Grasses
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SUNNYSIDE CO.GENERATION

Atriplex Reference Area

Erposure: S A SE

Slope: 37 deg

Sample Date: 12 Sept 2006 1.OO 2.00 3.00 4.00 5.00 6.00 7.00

TREES & SHRUBS

Afriplex confeilifofra

C h ry sotfi a mn qs nauseosus

Gutierezia sarofhrae

Juniperus osfeosperma

FORBS

Halogeton glomeratus

Malcpmia afticana

SrsymDrium alfssimum

GRASSES

Brcmus tectorum

Elymus safnas

Hilafia jamefi
Stipa hymenoides

20.00

0.00

0.00

0-00

0.00

0.00

0.00

0.00

10.00

o.00

0.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

15.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0"00

0.00

0.00

25.00

0.00

0.00

30.00

0.00

0.ffi
0.00

0.00

0.00

o.o0

0.00

10.00

0.00

o.00

COVER

TotalLiving Cover

Litter

Bareground

Rock

30.00

20.00

5.00

45.00

20.00

20.00

20.00

40.00

25.00

10.00

5.00

60.00

25.00

5.00

5.00

65.00

35.00

20.00

5.ffi
40.00

25.00

25.00

5.00

45.00

40.oo

10.o0

25.00

25.00

% COMPOSITION

Shrubs

Forbs

Grasses

66.67

0.00

33.33

100.00

0.00

0.00

0-00

o.m
100.00

0.00

0.00

100.00

100.00

0.00

0.00

0.00

0.00

100.00

75.00

0.oo

25.00
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8.00 9.00 10.00 11.00 .|2.00 13.00 1400 15.00 16.00 17.00

10.00

0.00

0.00

o.00

0.00

o.00

0.00

10.00

0.00

o-00

o.00

20.00

0.00

0.00

0.00

0.00

0.00

0.00

o.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

5.00

0.00

0.00

15.00

0.00

0.00

5.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0.00

0.o0

15.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.00

o.o0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.OO

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

5.00

0.00

o.00

5.00

0.00

0.00

0.00

20.00

35.00

t0.m
35.00

20.00

10.00

10.00

60.00

25.00

10.00

40.00

25-00

25.00

15.00

10.00

5t).00

25.00

10.00

10.00

15.00

15.00

10.00

25.00

50.00

r5.00

10.00

20.o0

55.00

50.00

5.00

10.00

35.00

25.00

10.00

10.00

55.00

30.00

10.00

10.00

50.00

50.00

o-00

50.00

100.00

0.00

0.00

40.00

0.00

60.00

80.00

0.00

20.00

40.00

0.00

60.00

0.00

0.00

100.00

0.00

0.00

100.00

50.00

0.00

50.00

0.00

0.00

100.00

0.00

0.00

100.00
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18.00 r9.00 20.00 21.00 n.w 23.00 24.00 25.00 26.00 27.00

0.00

0.00

0.00

60.00

0.00

0.00

0.00

o.00

0.00

0.00

o.00

t0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

25.00

0-00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

30.00

15.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

o.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

o.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.oo

30.00

0.00

0.00

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

o.00

0.00

0.00

0.00

0.00

10.00

15.0O

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

0.00

0.00

o.oo

0.00

60.00

5.00

5.00

30.00

35.00

10.00

5.00

50.00

30.00

40.00

5.00

25.00

35.00

10.00

5.00

50.00

25.00

5.00

5.00

65.00

15.00

2.00

70.00

13.00

45.00

5.00

25.00

25.00

40.00

25.00

10.o0

25.00

25.00

10.00

5.00

60.00

20.00

10.00

5.00

65.00

100.00

0.00

0.00

28.57

0.00

71.4

o.o0

100.00

o.00

71.43

0.00

28.57

20,00

0.00

80.00

100.00

0.00

0.00

33.33

0.00

66.67

62.50

0.00

37.50

0.00

0.00

100.00

0.00

0.00

100.00
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28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

o.00

o.00

20.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

10.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

10.00

10.00

0.00

30.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

10.00

0.00

o.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

o.00

10.00

0.00

0.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10.00

0.00

0.00

15.00

0.00

0.00

o.o0

0.00

10.00

0.00

0.00

10.00

0.00

0.00

0.00

0.m
0.00

0.00

0.00

0.00

0.00

10.00

25.00

0.00

0.00

20.00

10.00

10.00

60.00

35.00

15.00

5.00

45.00

40.00

20.00

10.00

30.00

40.00

10.00

10.00

40.00

40.00

10.00

10.00

4{r.00

20.m

10.00

45.00

25.00

25.00

10.00

20.00

45.00

20.00

10.00

35.00

35.00

35.O0

10.00

10.m
45-00

35.00

10.00

10.00

45.00

0.00

0.00

100.00

42-86

0.00

f,l.14

25.00

0.00

75.00

75.00

0.00

25.00

37.50

0.00

62.50

0.00

0.00

100.00

40.00

60.00

o.00

50.00

0.00

50.00

42.86 0.00

28.57 0.00

28.57 100.00
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38.00 39.00 40.00 Mean $Dev Freq

SUNNYSIDE CO-GENERATION

Atriplex Reference Area

Exposure: $ & SE

Slope: 37 deg

Sample Date: 12 Sept 2006

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.ffi
0.00

0.00

0.00

0.00

0.00

0.00

0.00

o.00

0.00

0.00

40.00

o.00

0.00

15.00

0.00

0.00

0.00

0.00

o.00

0.00

10.00

10.00

0.00

o.00

10.75

o.50

1.13

0.13

0.38

0.25

o.75

4.50

9.75

0.50

1.r3

12.38

3.12

3.62

0.78

2.U
t.56
4.68

57.50

2.50

10.00

2.50

2.50

2.50

2.50

32.50

60.00

5.00

5.00

7.48

10.30

2.18

4.94

TREES & SHRUBS

Atiplex confertifofra

Gh rysoth amnus ne{rseosus

Gutienezia sarothrae

Juniperus osfeosperma

FORBS

Halogeton glomeratus

Malcomia africana

Sisymbfium allissimum

GRASSES

Bromustectorum

Hymus safnas

Hilarta jamesii

Stipa hymenofdes

25.00

10.00

10.00

55.00

40.00

15.00

10.00

35.OO

35.00

15.00

10.00

40.00

m.75

12.80

1400
43.45

9.93

7.67

13.24

13.16

COVER

Total Living Cover

Litter

Bareground

Rock

100.00

0.00

0.00

0.00

0.00

100.00

42.86

0.00

57.14

39.34

4.71

55.95

35.S4

18.39

37.85

% coMPostTtoN
Shruh
Forbs

Grasses
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CHAPTER TEN

10.1 INTRODUCTION

After reinoval of the coarse refuse and slurry material is completed SCA will notiry DOGM of the cessation of
operation and commence final reclamation of the remaining disfurbed areas. A conceptual surface

configuration is provided in Plate l0-1. The scenario proposed for final reclamation represents complete

removal of the refuse material of acceptable fuel quality and disposal of lesser grade coal mine wastes. The

estimated bond calculations are based on a proposed worst case scenario which would not necessarily reflect

conditions proposed in the final reclamation plan.

Borrow material is proposed to be placed over portions of the disnrrbed area in approximafe depths

corresponding to the representation in Plate 104. Evidence w&s not found in the program to characterize the

refusg pile which indicated significant quantities of precipitate materials under the refuse as previously

suspected by the Division. Contaminated underlying soil materials were also not found (see Appendix 6-7)'

Large quantities of material are not anticipated to require disposal at intermediate stages of operation nor

following extraction of combustible fuel materials. Disposal ofexcess spoil and coal mine waste is expected to

occur throughout the mining operation.

The methods and schedule for the reclamation of the remaining facilities are described in this chapter.

10.2 PROPOSED POST-MINING LAI\TD USE

The planned post-mining land use will be for witdlife habitat. The use ofthe land, following reclamation, for
any non-industrial or commercial purpose more intensive than for wildlife habitat, is not justified. Sufficient

land for significant cropland development does not exist; nor is there sufficient water for irrigation-

The reclamation as describcd in this chapter is designed to achieve post-mining land use . Furtlrer discussion of
post-mining land use is presented in Chapter Four, Land Use and Air Quality.

IO3 SCITEDULE AND TIMING

When the decision is made to permanently cease operations, SCA will notiff DOGM and commence

implementation of the remaining portions of the reclamation plan as indicated in Figure I 0- l . SCA intends to
perform reclamation activities as contemporaneously as possible.

Some disturbed areas ofthe SCA

Permit Site may be reclaimed prior to SCA's permanently ceasing operations ifthat area is determined by SCA

to no longer be needed for current or future operations on the site. A projection of the reclamation phasing

schedule is provided in Plate l0-3. SCA has considered certain areas for earlier reclamation (areas adjace,lrt to

the Clearwater pond, cast of the slurry ponds, and other areas where only a small veneer of refuse or waste

material coveni the site) as suggested by DOGM. However each area considered has operational or contactual

consfaints which prohibit reclamation atthis time. There arc no-Additional meaqwhich are curre,lrtlyplanned

or proposed to be reclaimed within the currcnt permit krm. If areas become available for frnal reclamation

1000 - r 9ctober 2010

DeleEd: (except fr the Old Coerse
Refiue Road)

Defshd: October 3,2002



which are not currcntly anticipated, DOGM will be notified of SCA's intent to perform final reclamation prior

to commencement of the work.

IO.4 EXCAVATION OF'COAL MATERIALS

The nafirre of SCA's operations is the excavation and removal of coal mine waste disposed of throughout

decades of mining operations in the Sunnyside Coal Mine. Final rsclarnation of disturbed areas within the

SCA permit area may include rrmoval of coal mine waste and scarifying the native soil for revegetation instead

of covering with four feet of borrow material. This will be determined as nseded to effectively meet the

planned post-mining land use. A projection of the grading plan is provided in Plate 104.

f0.4.1 Old Coarse Refuse Road Reclemetion

The south part of fte Old Coarse Refuse Road is no longer nwded for operations or for access to areas of the

SCA permit site. It was reclaimed in accordance with the regulations for final reclamation as shown on plates

l0-2A, ls-28, & l0-2c.

Construction activities associated with final rcclamation ofthe Old Coarse Refirse Road included excavation of
the potentially acid-forming material from the berm and outer slopcs ofthe roadway. This material was placed

and graded on the inside cut ofthe reclaimed road. Acid-forming materials werecompacted in l2-inch lifu by

wheel-rolling and the top of the fill was gaded to aminimum 2o/oside slope.

The outer slope was scarified to a minimum depth of six inches to reduce the potential slippage of the

distributed material and to promote root pe,netration. The outer slope has small depressions and a roughly-

graded surface to minimize erosion and assist revegetation.

bond release in 2010.

IO.5 BACIGILLING AND GRADING

Generally, final reclamation will be accomplished as outlined below. Detailed information for specific sites is

discussed following the general specifications. Plate 104 identifies the borrow material cover that may be

needed for sach part ofthe dishrbed area

Any areas that remain covered with coarse refuse or other coal mine waste which is detemined to
be potentially acid- or toxic forming will be covered with four (4) feet ofbonow material and the

arra revegetated.

Atthe time offinal revegetation, the outersurfac€ ofthe Excess Spoil Disposal Arcas (shown in
Plates 9-lB and 9-88) will have at least eighteen (18) inches of zuitable plant growth material and

be revcgetated. Materials which have been placed in the Excess Spoil Disposal Areas that were

determined to be potentially acid- or toxic-forming will be covered with a minimum of four feet of
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notr-acid/non-toxic forming material. Attempts will be made to place spoil that is suitable plant

growttr material on the final surface. If zuitable spoil is not available then borrow material will be

used to obtain the needed depth.

- Atthe time of final reclamation, areas which have had topsoil removed and stockpiled, will have

the topsoil redistributed. These areas will be scarified to reduce potential slippage of the

redisfiibuted material and to assist revegetation.

. Other areas as shown on Plate l0{ will be covered with up to eighteen (18) inches of borrow
material or be cleaned and scarified. Sufficient samples shall be taken and analyzed of the

exiSing soil types to dernonstrate that the combined depth of borrow marerial and existing
material is sufficient to provide suitable growtrr medium comparable to the natural conditions
which existed prior to disturbance.

. The borrow material and topsoil are to be distributed by enddumping. Minimal grading will be

utilized to redistibute the dumped materials to suffrciently cover the reclaimed site. The bonuw
materials will be spread unevenly to fl€ate small depressions which will retain moishre, minimize
erosion, cr€ate and enhance wildlife habitat, and assist rcvegetation.

. The reclamation borrow areas used during this final reclamation will be contoued during borrow
material removal, left as a small deprcssion and revegetated after required borrow material has

besn removed. A benn or diversion may be used to direct runoff from the undisturbed area

around the disturbed borrow area

f0,5.f Old Coerse R.efuse Road Rcchmetion

Four feet of borrow material was placed over all areas of the reclaimcd Old Coarse Refuse Road where

potentially acid-forming material remain after excavation. Samples analyzed from the underlying material
(where coal materials have been removed) were analyzed for their acid/toxic forming potential.

Borrow material was placed on the outer slopc creating a layer of zufficient depth (minimum six inches) over
the scarified soil to cleate conditions comparable to orbetterthan the natural conditions which existedpriorto
disturbance and to assist revegetation of the atriple/grass secd mixture.

Results of the soils analysis are included in Appendix 2-10. A statement of best available technologr entitld
"Placeine,n! Asses-smenL and Monitoring in Reclaimed Environments ofMaterials Containing Selenium: A
Program for Wyoming Surface Coal Mines" is also included in Appendix 2-10.

These samples were taken prior to covering the slope with borrow material. Since the borrow material is good

quallty a composite sample taken after covering with bormw matcrial is expected to be much better quallty
than these smples.

Based on these samples anallzed, the plan presented by SCA is adequate to ju$iry the depth of borrow
material cover less then eighteen (18) inches on the outer slopes of the Old Coarse Refuse Road.
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Borrow material was excavated from approved borrow areas within the SCA permit site. It was hauled to tte
reclamation area via existing roads which are adequate for this purpose. The borrow material was placed by

end dumping and roughly graded sufficient to cover the acid-forming material with a four-foot depth. It was

spread unevenly to create small depressions which rstain moisture, minimize erosion, and assistrevegetation as

well as improving interim soil stabilization.

At the comFletion of borrow material excavation, leaving slopes of approximately 3H: lV, the bonow alea was

seeded with the approved interim seed mix. Additional borrow excavation is not expected during the next

year.

All attompts were made to achieve the approximate original contour by matching into the uppet and lower

sides ofthe road cut as nearly as is possible within the constraints ofa safe fill slope. The natural slope ofthe
hill may be as stecp as one horizontal to one vertical in some places. It was not necessarily prudent for dris fill
to be constructed with side slopes this steep.

The "Circular Failure Method" from Hoek & Bray, Rock Slope Engineering. was used to veriff that the long

term static safcty factor of at least 1.3 will be achicved. The data used in this analysis was gathered

by conservatively comparing information fromtheACZ Soil Borrow Material Report(Appendix 2-9), the SCS

Soil Survey for the Carbon Area, and soil tests performed by Huntington{hen Northern and by Sergent,

Hauskinq & Beckwith (SHB-AGRA). Data values to estimaie the safety factors are as follows:

Saturated Slope Subjected to Heavy Surface Recharge (very conservative)
Cohesion c,

Density 1,
Friction angle q,

250lb/ff
125 tb/ft3
37n

Maximrrm height of fill H, 20 ft
S Factor of Safety : l.?
S Factorof Safety :1.3

ln orderto maintain asafe slopc, the acid-forming materials placed inthe fill was compacted in one-foot lifu
by wheel rolling has an outer slope approximately two horizontal to one vertical, and does not exceed 15 feet

high. As an additional precaution, the potentially acid-forming ty?e materials wsre set back from the natural

outer slope a minimum distance of five feet.

The borow matsrial follows a similar outer slope as the compacted acid-forming material but still has

suffrcient factor of safety if the outer slope is not steeper than one horizontal to one vertical and does not
increase the height ofthe fill to a depth grcater than 20 feet.

10.5.2 Roeds end Permanent Structures

Some existing roads within the SCA permit area will be required to provide occasional access to other non-

mining related entities in accordarce with existing easements through the SCA property. The easem€nts which

require road access are those associated wiilr maintenance of power lines which cross through the properlry

(power lines are identified on Plates 5-l and eascm€nts are identified on Plate l-l). An eascment or right of
way also o<ists for the railrmd towards the west sidc of the permit arca and access may also be needed at some

future time. The anticipated level of activity for these roads would be minimal.
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Portions of Roads A, B, E, J, Q, & R (as identified on Plates 5-2) arc anticipated to be necessary for futurc
access. The portions of these roads which will not be reclaimed are reprcsanted on Plates l0-3, 104, 10-6, and

l0-7 by leaving these roadway sections uncolored, unshaded, or unhatched, All other roadways arc planned
for reclamation and are shown as such on the above naned plates. Roads which are not reclaimed will be

maintained in accordance with the rcquirements for permanent tansportation facilities. Chapter Five and

associated drawings discuss the design, operation and maintenanc€ for all roadways. The approved post-

mining land use as described in Chapter Four should not be adversely affected by retention ofthe five roadway

sections mentioned above.

No other structures associated with the mining operation are anticipated to remain as permanent stnrctures. If
other strucfures which are not currently anticipated in tris plan, become necessary to meet the post-mining land
use, SCA will submit a permit amendmerrt to DOGM to request the change.

10.5.3 Erosion Controls

SCA will perform reclamation work in accordance with ftre best available fechnolory for minimizing erosion of
soil materials to the extent possible. Vegetation is intended to be the major erosion contol througfrout the post
mining p€riod. Efforts will be made to establish vegetative cover in the most prude,nt manner possible. A
description of designed revegetation techniques is included in Chapterg. Designs re included fortea;trnent of
highly emdible areas and for addressing potential rills and gullies. Additional reference material with which
those involved in supervising the reclauration work should be familiar include the following: the Soil
Conservation Service Critical Planting recommendations, and Appendix C of the Division's "Vegetation
Information Guidelines". They $ould also bc familiar with other successful practices used at other
reclamation sites in the State of Utah.

10.6 I}RAINAGE CONTROL

This section presents the plan to be implemented during reclamation in orderto control drainage fr,omthe site,

including a discussion of the dminage plan and of the measures to be taken to contol sediment.

f0.6.1 Dreinage Plen

Additional temporary controls during the reclamation work will include berrns, straw bales and/or silt fences at

the base of slopcs that have been regraded. Runofffr,om the rccontoured area will be directed to the existing
berms and ditches and therr to the existing sedimentation ponds. Plates l0-5 show the diversion ditches
designed to carry zurfacc runoffto the sedimmt ponds. The design criteria for the Hydrologic Plan is found in
Appendix I 0- l . Following adequate revegetation, minor modifications will be made in the dminage paffem as

identified on Plates l0-5 as phase two diversions. The diversion dirches will all be consfructed in phase one

such that at the end of phase one only small areas will need to be affectsd to connect in the phase two
diversions.
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The final channel which will remain in the canyon bottom will be comprised of channels designed in Apputdix
l&l and consfirrcted in phasc one (RC-FDI, RC-FD2, RC-FT)3, CRT-FD3, CRTfD4, and the CCRR natural

drainage). The peak flols from each sub-waterstred modeled for the l0 year - 6 hour phase one $tonns are

g'eat€r than the peak flows modeled for the 100 year - 6 hour phasc two stonns because of the difference in
vegetative cov€r.

The Division has determincd that the design for this final channel be based on the 100 year - 6 hour storm.

This would be associated wittr thc conditions of higher vegetation covor which exist during phase two ofthe
reclamation program and would the,reforc produce a lesser desrgn flow. SCA has selected the design flows
gerrerated in the phase one conditions. A zupplemcnt to Appe,ndix l0-l was zubmittcd to the Division on

November 17,1995 which included the modeling of the 100 year - 6 hour storm event.

This final rcclamation design is based on the scenario that refuse materials would not exist in the canyon

bottom under the final channel discussed abovc. The post mining land use is srch thatno loss oflife or serious

propcrty damage wouldbe cxpected from failure ofthese diversions due to sfonns urceedingthedesignflows.

Erosion is a natural prosess in the environment ofthis area and efforts to provide additional hard armoring to

the entire channel would not necessarily fit wittfn the intent of the post mining land usc. The current design

spocifies thaf riprap will be placed in these channels which are of concem. Large bouldcrs encountered during

excavation of bonow mderial could occasionally be placed in the channel bonom in locations which appear

relatively stable but specific inforrration concsming location and constrrrction of zuch permanent feafircs viill
need to be investigated after the rcfuse pite is removed.

Rills and gullies, which form in areas that have been regfaded and covcred with borrow material, will be fille4
regrade{ or otherwise stabilized; bonow material will be placed; and the areas will be reseeded iftheydisrupt
the approved post-mining land use or thc establishment of the vcgetative cover, or cause or contibute to a
violation of wat€r quality stflrdtrds for receiving strsams.

10,6,1.f OH Coerse Refusc Rord Rechmetion

A diveision tcrrace (OCRR-D4) and culvert (OCRR-C2) was consuucted and is sltown on Plafes 7-lB and l0-
2C. This diversion will confiol runofffrom ths south bank of the East Slurry Cell and other areas not being

reclaimed due to future plans to excavate the coal materials from the East Slurry Cell at a later date as indicated

in the mining plan.

Silt fences were installe4 before consfiuction, along the toe of the acid-forming material on the outer slopes of
the Old Coarse Refuse Road and along the outer slope of the diversion tcrrace OCRR-D4 to contrul the

contibution of sediment to receiving sheams. The existing abovegfound culvert (RC4 I ) was removed during

reclamation ofthe Old Coarse Refuse Road andtheareapreviously distuttedbytheculvertwasreclaimedand
revcgetated.

10.6.2 Scdiment Control

During the final reclamation perid sediment production and water quality will be controlled with
sedimentation ponds, as described in Chapter Seven, Hydrolory and Appendix l&1. These structures will
remain in place until water quallty standards are achieved. lVhen water quality standards are achieve4 these
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sedimentation ponds will be taken out of use. The ponds will be breached at the location of the emergency

spillway and be recontoured. A silt fence will be installed at the area of the discharge point to contol runoff
until final water quality standards are achieved.

These ponds will generally retain their current size and configuration as described in the operational plan. The
watersheds associated with each pond may change due to topographic changes following mining. Several
ponds will have a decrease in watershed area whereas some will have an increase in area The proposed

reclamation watersheds are shown on Plates l0-5 and have been utilized in the modeling associated with
Appendix lGl. The modeling has demonstrated that in frre ponds which incur discharge duringthe l0 year -

24 hour storm event, the peak conc€ntration of settleable solids does not exceed dre UPDES requirement of 0.5

ml/I. DOGM indicated concern for the featment capacity ofthe Coarse Refuse Toe Pond, Railcut Pond, and
Clear-water Pond. The model routing the l0 year 24 hour storm ftrough these ponds projects detention times
of 2.3 hours, 2.3 hourg and 15.6 hours. These long detention times should be adequate to demonstrate

treafrnent of storm runoff. (See Appendix l0- I Table Thre€ for peak effluent concentrations and for detention

times for each sediment pond.)

SCA is committed to maintaining and monitoring all sediment ponds and potential discharges in accordance

with its LJPDES permit. SCA will ensure that all possible efforts are made to minimize the potential for
discharges that exceed the required limits. If it appears that maintenilrce efforts (such as pond clean out) are

needed to stay within the required limits, SCA understands the obvious benefit of conducting maintenance
prior to seasons in which larger storm events aro more likely.

f0.6.2.f Old Coerse Refuse Rord Reclamation

The diversion terrace (OCRR-D4) diverts runoff into the Old Coarse Refuse Sediment Pond to control
sediment in accordance with Appendix 7-3. The silt fences werqmaintained throughout the construction
activities and until the slopes LecamE sufficiently stable to justiff removal ofthe siltfence. Slopes steeperthan
2:l wsr€ fteated with erosion control matting. Silt fences below areas teated with erosion contol matting
wqrqnof maintained and rvglefemoved when field conditions indicated that they are no longer of significant
value. Surface rougheningplso help5 control sediment

IO.I TOPSOIL AND BORROW MATERIAL HAIIDLING

Topsoil and borrow material handling during the final reclamation phase of the project will be performed as

outlined in Chapter Two: Soils; and ChapterNine: Mining Plaru Section 9.8. The borrow areas used during
the Mining Plan phase will be extsnded and contoured to act as a catchment basin.

10.8 REVEGETATION

Revegetation of the areas recontoured during the final reclamation p€riod will be performed as described in
Chapter Nine, Mining Plan, Section 9.9. Plate I G7 identifies the areas to be seeded according to the seeding

schedules found in Figures l0-2, l0-3, and l0-4. Plafe l0-7 also identifies the areas which are scheduled to
receive pinyon or juniper tublings planted in addition to the specified seed mix.
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10.8.1 Old Coarse Refuse Rord Reclamation

All areas from which acid-forming materials were excavated and all areas covsred with bonow material during

the reclamation process have beeqrevegetafed and havq,reached the objective of the post-mining land use.

Revegetation success r,r'a+monitored and compared with the Atriplex / Grass reference area identified in Plates

3-l and 3-3.

The Afiplex / Grass seed mix listed in Figure l0-2 was applied duringNovember 1994. The application rale

#PLS/acre was employed in accordance with the surface broadcasting method instead of drill seeding in this

area" Shrubs were not planted in this application. The permitroe incorporated an organic mulch (one ton per

aoe) into the top foot of borrow material cover during application and spreading. Barley or oat seed was not

distibuted for the purpose of additional interim soil protection until the mulch or matting is applied because it
was too close to the seeding window and competition with the permanent seeding was not desired.

Fertilizers ( I 6, I 6,8 at a rate of 2 l0 lbs pcr acre) were evenly applied j ust prior to final seeding. Additional

mulch (two tons wood fiber hydromulch or 1.5 tons shaw mulch per acre) and tackifier was applied to slopes

less steep than 2H:lV during seeding. Increased crosion control measurEs, consisting of excelsior typ€ mafs

and/or fiber roving) were implemented for slopcs steeper than 2H:lV.

If delays had caused the seeding to not be completed within the Fall seeding window, the area would have been

seeded in the following Spnng.

Ouantitative an4qualitative assessment! ofthe revegetation duringthe ided

Fdeguate demonstralion that the standards for revegetation success werEmet.

10.9 EI{-VIROI\IMENTAL MONTTORING AND MAINTENANCE

Monitoring and maintenance for vegetation, erosiorq strrrctural stability and water quality concerns will be

carried out as required through the post mining period until bond release. For additional detailg see Appendix

7-E and ChapterNine, Sections 9.9.5,9.9.6, & 9.11. Maps which show watermonitoring locations are

included in Chapter Seven. Vegetation rcference aneas are shown on maps associated with Chapter 3.
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