








Dire�t Costs

Su�total Demolition and Removal $638,882

Su�total Ba�kfilling and Grading $672,496

Su�total Revegetation $224,039

Su�total Dire�t Costs $1,535,417

Indire�t Costs

Mo�ilization/Demo�ilization $153,542 10.00%

Contingen�ies $76,771 5.00%

Engineering Redesign $38,385 2.50%

Main Offi�e Expense $104,408 6.80%

Proje�t Management Fee $38,385 2.50%

Su�total Indire�t Costs $411,492

Total Costs $1,946,909

Inflation Fa�tor 0.025226
Years 5
Inflation $245,568

Re�lamation Cost Inflated $2,192,477

Bond Amount (rounded to nearest $1,000) $2,192,000

Inflation Fa�tor ENR Constru�tion Cost Index (CCI) for Current Year

Current Year Sept. 2002

ENR CCI for mo/yr 5 years prior to Current Year

6589 = 1 .126132
Prior Sept. 1997 5851 12.61
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Con�rete Breakage

Con�rete Demolition

	

13.56 per �u . yd .

Powerline

1/3 the �ost of a now line $1,550 plus

	

023 IFT
$705 for la�or and equipment divided
�y 5,280 feet. Personal �ommuni�ation
with Means

Powerpoles

1/3 the �ost of a new pole $226 plus

	

126 /Poole
$51 for la�or and equipment
Personal �ommuni�ation with Means.

Con�rete - Genve Ro�k

	

R03310-060

	

69 ICY
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Materials Referen�e Num�er Cost

	

Unit

Ex�avate Broken Con�rete 3 CY (325BL) 02315 400 0300 2.01 ICY
Front-End Loader 5 CY (966G) 02315 400 1650 1 .30 ICY
12 CY Tru�k, 1/2 mile Round Trip 02320 200 0320 3.09 ICY
On Site Disposal 02220 375 5550 6.80 ICY
Asphalt 02220 3751750 6.20 ISY
Distan�e Disposal >5 miles 0220 3755600 9.38 ICY
Steel Building 02220 100 0012 0.24 /CF
City Servi�e City servi�e Pri�e 4.00 ICY
Haul, per mile over 8 CY Tru�k 02225 730 5100 17.20 ICY
16 Ton Tru�k 01590 200 5300 517.66IDay
Tru�k Driver 38.10 AIR
Masonry Building 02220 100 0080 020 /CF
1 CY Skid Loader 02315 440 3020 10.92 ICY
Ex�avator, Diesel Hydrauli�, 3-112 CY Operating Rate Blue Book 53.15 AIR
Ex�avator, Diesel Hydrauli�, 3-1/2 CY Rental Rate Blue Book 15,130 .00IMonth
Con�rete Pump 03310 700 5350 19.75 ICY
Ex�avator, Diesel Hydrauli�, 2 CY (3258) 02315 400 260 1 .71 ICY
Ba�kfill tren�h, 2-1/4 CY Bu�ket 02315 900 3080 1 .55 ICY
Ma�hine Pla�ed for Slope Prote�tion 02370 300 0100 27 .45 ICY
Polypropylene Mesh. Stapled, 6 .5 ozJSY 02370 300 0200 1 .45 /SY
Drill and Blast Open Fa�e >1500 Cy 02315 340 0010 8 .29 ICY
D9R U-Blade ROPS Operating Rate Blue Book 70 .00 MR
D9R U-Blade ROPS Rental Rate Blue Book I7,590.00IMonth
815 F Compa�tor Operating Rate Blue Book 31 .85 MR
815 F Compa�tor Rental Rate Blue Book 9,064.00 (Month
613C Water Wagon Operating Rate Blue Book 25.70 AIR
613 C Water Wagon Rental Rate Blue Book 5,010.00 IMont
Tru�k Pi�kup 3/4 ton, 4 Wheel drive Operating Rate Blue Book 7 .40 /HR
Tru�k Pi�kup 3/4 ton, 4 Wheel drive Rental Rate Blue Book 785.00 (Month
Foreman 39.60 MR
La�or 36.50 MR
Heavy Equipment Operator 47 .15 AIR
Front-End Loader 5 CY (966G) Operating Rate Blue Book 29.05 AIR
Front-End Loader 5 CY (966G) Rental Rate Blue Book 7,095.00 lMonth
12 CY Tru�k 01590200 5250 19.90 MR
Ex�avator. Diesel Hydrauli�, 2 CY (3258) 01590 200 0300 33.90 MR
Hydro seeding, seed, fertilizer, wood
mul�h 02920 5001100 0.47 /SY
State Nursery 1 .00 /Plant
Shru�s 02930 410 0200 6.05 /Plant
Storm Drainage 02630 100 2240 31 .50 /FT
Water Line 02220 875 3200 4 .96 /FT
Sewer Line 02220 875 3200 9.88 TT
Ba�khoe-Loader 01590 200 0460 920 IHR
12-18 CY Tru�k Operating Rate Blue Book 25.05 11411
12-18 CY Tru�k Rental Rate Blue Book 3,580.00
SIR Fen�e 02370 5501100 0.93 / F
Chi�ken Wire 02820 500 0010 6.56 AF
Crew B 13 Means Crew B 13 374.41 AIR
6000 gal to 8000 gal tank 02115 200 0310 225.00 /EA
Mixed Material Building, Large 02220 100 0100 026 ICF
Pipe Removal 12 in�h 02220 875 2900 6.50 /LF
Ex�avating 2-1/2 CY hydrauli� �a� hoe 02315 900 0620 2.58 ICY
ECDC ECDC 35.00 (TON
Seal Portals AML1 5,200.00 /EA
Fen�ing, �ar�ed wire, 3 strand 0200 875 0600 1 .36 I F

Note :
Resour�es used were:
R. S. Means Building Constru�tion Cost Data 60th Edition
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Ref. Des�ription Cost

1 Mine Belt BC-1 18,333
2 Transfer Building 34,105
3 Feed Belt BC-2 12,941
4 Sta�k Tu�e (2) 4,436
5 Head House #1 6,233
6 Transfer Belt BC-3 8,254
7 Head House #2 1,567
8 Re�laim Tunnel 39,378
9 Re�laim Belt BC-4 11,599

10 60" Es�ape Tunnel 909
11 Crusher Building 30,113
12 Tru�k Loadout Belt BC-5 9,569
13 Tru�k Loadout and S�ale 25,024
14 Bathhouse 126,051
15 Su�station 1,920
16 Power Lines and Poles 2,884
17 Retaining Wall 844
18 Ga�ion Wall 55,822
19 Pump House 3,074
20 Paved Roads 53,439
21 Stream Culverts 45,702
22 Water Tank (2) 3,430
23 Ro�k Dust Bin 1,117
24 Fueling Station 1,610
25 Holding Tank (Sewer) 315
26 Ventilation Fan 2,146
27 Magnet 578
28 Water System 65,266
29 Sewage System 21,873
30 Containers 9,160
31 Gilson Well 1,768
32 Shop Building 5,032
33 Swit�h Houses 1,128
34 Sampling System 1,472
35 Storage Building 1,950
36 Stoker Storage Bin 990
37 Su�station No 2 2,849
38 Seal Portals 26,000

Total 638,882
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0 Ref.

	

Des�ription Cost

39 Cut and Fill Mine Site 311,921
40 Topsoil Pla�ement 143,686
41 Stream Channel 108,250
42 Ga�ion Baskets 447
43 Refuse Site 64,042
44 MW-06 19,357
45 MW-08 24,793

Total 672,496
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Tnwk

Dmown Cornow Dwra-�n
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0.2
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CY
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1

e
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Cost
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3 6660

Lar gth Width Halgtd DWnMan
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Fa�tor

0.36

13

Quantity
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72
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Unit
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WS.
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15
6
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Front-EndLoader6 CCf5000)
12CYTnKk112m� Pau Tr�
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e
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CY
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1 .1
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ICY
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8
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Ton
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3
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s0
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Cod
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Hnn�er

603164001660
063202000320

376 6660
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3 .06
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1

Vahn o
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13

Cuedity
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Unit
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Cod
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Dawp�rt

	

Mdrae

02320200320
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31	Not
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Olrooad CokNoo-Best
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WoOM Daneky Tkrr Num�er Unk
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NOTES :

(1) Assumes all �ut material handled �y a dozer with 20% dou�le handling .
(2) Finish grading produ�tion Is �ased on a 150' haul and 70% effi�ien�y .
(3) Assumes that the top 18" are not �ompa�ted to promote esta�lishment of vegetation.
(4) Channel ex�avation is a��ounted for In the stream �hannel restoration se�tion .
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Earth Work
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39
Equipment

Costs

Hourly
Operating
Costs

Hourly
Equipment

Cost

Operators
Hourly

Wage Rate
Hourly
Cost

Num�er
of Men
or Eq .

Total
Eq . & La� .
Costs Units Quantity Units

Produ�tion
Rate Units

Equip. +
La�or

Time/Dis. Units Cost

Cut and FRI Mine Site

Equipment
Rough Grading (1)
D9R U-Blade ROPS 17,590 70 .00 0 .10 47 .15 234.09 1 234.09 $/Hr 118,169 CY 186 CY/Hr 835.3 Hrs. 148,721

Finishing Grading (2)
D9R U-Blade ROPS 17,590 70 .00 0 .10 47 .15 234.09 1 234.09 $/Hr 19,926 CY 186 CY/Hr 107.1 Hrs. 25,078

815 F Compa�tor (3) 9,064 31 .85 0 .10 47 .15 138.84 1 138.84 $/Hr 58,490 CY 876 CY/Hr 66.8 Hrs. 9,270

Ex�avator, Diesel Hydrauli�, 3-1/2 CY 15,130 53 .15 0 .10 47 .15 200.18 1 200.18 $/Hr 10,000 CY 392 CY/Hr 25.5 Hrs. 5,107

Front-End Loader 5 CY (996G) 7,095 29 .05 0 .10 47 .15 123.45 1 123.45 $/Hr 8,342 CY 204 CY/Hr 40.9 Hrs. 5,048

Support Personnel and La�or
La�orer 36 .50 36.50 1 38.50 $/Hr 635.3 Hrs. 23,189
5,000 Gallon Water Wagon 5,010 25 .70 0.1 38 .10 97.68 1 97.68 $/Hr 635.3 Hrs. 62,058
Pi�k-up 3/4 Ton 4x4 785 7 .40 0 .10 13.05 1 13.05 $/Hr 635.3 Hrs. 8,291
Foreman Outside 39 .60 39.60 1 39.60 $/Hr 635.3 Hrs. 25,159



1

44

Earth Work

40
Equipment

Costs

Hourly
Operating
Costs

Hourly
Equipment

Cost Wage

Operators
Hourly

Rate
Hourly
Cost

Num�er
of Men
or Eq .

Eq.
Total
& La�.

Costs Units Quantity Units
Produ�tion

Rate Units

Equip.
La�or

Time/Dis .

+

Units Cost

Topsoil Pla�ement

Move Topsoil

D9R U-Blade ROPS 17,590 70.00 0.1 47 .15 234.09 1 234 .09 S/Hr 21,460 CY 186 CY/Hr 115.4 Hrs. 27,008

Po�king Handled in Vegetation Se�tion

Front-End Loader (966G) 7,095 29.05 0.1 47 .15 123.45 1 123.45 S/Hr 21,460 CY 204 CY/Hr 105.2 Hrs. 12,986

20 CY Tru�k 3,580 25.05 0.1 38 .10 88.03 10 880 .30 S/Hr 21,460 CY 230 CY/Hr 93.3 Hrs. 82,136

Support Personnel and La�or
La�orer 36 .50 36.50 1 36 .50 $/Hr 115.4 Hrs. 4,211
5,000 Gallon Water Wagon 5,010 25.70 0.1 38 .10 97.68 1 97 .68 S/Hr 115 .4 Hrs. 11,270
Pi�k-up 314 Ton 4x4 785 7.40 0.10 13.05 1 13 .05 S/Hr 115.4 Hrs. 1,506
Foreman Outside 39 .60 39.60 1 39 .60 S/Hr 115.4 Hrs. 4,569



Earth Work
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41 Equipment
Costs

Hourly
Operating

Costs

Hourly
Equipment

Costs Wage

Operators
Hourly

Rate
Hourly
Cost

Num�er
of Men
or Eq .

Eq.
Total
& La�.

Costs Units Quantity Units
Produ�tion

Rate Units

Equip.
La�or

Time&Dis.

+

Units Cost

Stream Channel

Ex�avator, Diesel hydrauli�, 3-1/2 CY 15,130 53.15 0.1 47 .15 200.18 1 200 .18 $/Hr 14,400 CY 392 CY/Hr 36.7 Hrs . 7,354

Front-End Loader (988G) 7,095 29 .05 0.1 47 .15 123.45 1 123 .45 $/Hr 1,500 CY 204 CY/Hr 7 .4 Hrs. 908

20 CY Tru�k 3,580 25.05 0.1 38 .10 88.03 6 528 .18 $/Hr 7,000 CY 50 CY/Hr 140.0 Hrs. 73,945

Ma�hine Pla�ed for Slope Prote�tion 27.45 ICY 561 CY 15,399

Polypropylene Mesh, Stapled, 6 .5 oz /SY 1 .45 ISY 1,683 SY 2,440

Support Personnel and La�or
La�orer (2) 36 .50 36.50 2 73 .00 $/Hr 36.7 Hrs . 2,682
Pi�k-up 3/4 Ton 4M 785 7.40 0.1 13.05 1 13.05 $/Hr 36.7 Hrs . 479
Foremen Outside 39 .60 39.60 1 39 .80 $/Hr 36.7 Hrs . 1,455
5,000 Gallon Water Wagon 5,010 .00 25.70 0 .1 38 .10 97.68 1 97 .68 $/Hr 36.7 Hrs . 3,588
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Unit
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CY

Hrs
CY

Swat
Fa�tor

Quantity

88

8
1.22

Unit

CY

Hn.
CY

Cat

150

202
5

46

2Ex�avator. Diesel HvdfaUk CY 023154000280 1 .71 'CV 88

La�orers (2) 4 Hours la�orer
�ity Servi�e Pa�e

36 .50
4 .00

MR
ICY

8
1.22
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Materials Means
Referen�e
Num�er

Unit
Cost

r

r.

3250

966?

36100

3960

Units

LF

CY

CY

Produ�tion
Rate

102

203

Unit

Mr

LCYMr.

Equip. +
La�or
TknerOie.

96.9

160.6

Unit

H .

Cost
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22316
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MMwdM Mrrwa Unit unit Houly Hourly Operators Num�er Tad Equip.
Rdwwra Cat Opws� g Egdpma Houy Hourly or Men E4 6 la� . Produ�tion La�or
Nun*er

	

Cads Ca� We" Rat Cod

	

or Ea. Ca�

	

Units

	

Quantity Units

	

Role

	

L"

	

Tim&Ois. Unit

�ow

2074 103 CY

4617 CY

10.7 Mrs

11912

1 449

MONK=,
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64 CY 4 Hrt

1

PAn�a �w�� WIN Fwrdrl . �aartsd wire. 3 4hwrd 92066760696 1 .36 SILT 660 FT

749

393

1,170
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Unit

	

Unit
FW..i

	

�ost
Num�er

Hourly Hourly Operators Num�er Told Equip.
Openlkq Equlgan Hourly Hourly or Men Eq. 6 Lo�. Produ�tion La�or
Code

	

Ooete

	

Was. Rat Cost

	

or Es.

	

Cosh

	

units

	

Quantity Unite

	

Rah

	

Unit

	

TkirIOle. Unit

Cost

2906

	

40.31

	

47.16 116 116.51 4 CY 103 CY 10.7 Mrs

2294 CY 5919

111111row TOWN Ew�edlro 7.112 CY hvdrad� �eddhoe 023159099626 266 3rey

I CY

7

2967 CY

84 CY 363 Hre

1449

4115

7.966

MW46
Oredha end �ed 0

39.00

	

3960 1 39.60
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66 .0 Hr.. 2.216
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Malenlata mum
Relamroa
Nrarr�ar

VaOalal�n

so Peors�oe

Rile

unit
�od

1 .71

0.93
6.56

unit

AF
AF

Length

7480
4500

Width Height Diameter Area

14 .56

Volume

13 .9

weight Time Num�er

75
75

200
200

Unit

AC

FT
FT

/AC

Swell
Fa�tor

Quantity Unit

23490

7480 FT

805 MSF

1043 FA
2 780 EA

Cost

40168

29

688
1640
1835

25.661

50

2A5
2.45

AC
AC

2 .45
250 613 EA 508
250

4000
IAC 613 EA 613

1000
250 IAC

2 450
613

EA
EA

1348
404

250
250

IAC
IAC

613
613

EA
EA

404
5482

250 613
61

EA 447
404

500
500

1225
1

EA 919

1

15.6
15.6

AC
AC

680
16

MSF
AC

15.6 AC
200
200

/AC
/AC

3120

6240

EA

EA

1248

7178

Hydra S9eader

	

S la�or) B-81(snu�, 19.95 IMSF
Duoout Seed Mix No.1 07391 394 .75

TrsnsolmtAea No.1

Snow�em 0.66
0.86

EA

pkwmm
Utah Junlow

0.59
0.86

EA
EA
EA

Bra root aeedlnos 6 � 10 in�h . heave aol .15 EA

Hide Soeader(eou�. & la�or) B-01
Duosut Seed Mix No.2 07391 362

TranaolmtAm No .2

TrrMp1n6M6ladIla Na
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Mountain

M 0 .83
1 .00

EA
EA

Willow
Woods Rae
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0 .55

EA
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Hors"
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EA

Rww00S 19 .95 (NSFHrdro Spreader (eou�. & la�or) B-81
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Tr nas�r6 Area No. 3
Arm
Tnmmftt Materials

Bg�Ssoe�eah 0 .40 EA

Tenmlr*La�or
Sdada�ale 0.75

1 .15
EA
EA
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CY 325 00260 71 lC
r
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DeGa Seed M�( No 1
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Revenetason
25% Veoetwon Rate 1.121



0 Produ�tivity and Hours Required for Dozer Use

Earthmoving A�tivity :
Rough grading and �a�kfilling

Chara�terization of Dozer Used (type, size, et� .) :
Caterpillar Dozer DOR-9SU

Des�ription of Dozer Use (origin, destination, grade, haul distan�e, materials, et� .) :
Level grade, 21 feet �lade width, 11 .4 �u . yd. Capa�ity, 500 foot push

Earth Work
Mine Site

0.62

Net Hourly =

	

300 LCY/Hr x

	

0.62 =

	

186 LCY/Hr
Produ�tion

	

normal hourly

	

operating adjustment
produ�tion

	

fa�tor

Data Sour�e :
Caterpillar Performan�e Hand�ook - Edition 30

52

Produ�tivity Cal�ulations :

Operating = 0.85 x 0.9 x 0.83 x 1 .0
Adjustment operation material effi�ien�y grade
Hours fa�tor fa�tor fa�tor fa�tor

0.97 x 1 .0 x 1 .0 x 1 .0
weight produ�tion visi�ility elevation
�orre�tion method/�lade fa�tor fa�tor
fa�tor fa�tor



0 Produ�tivity and Hours Required for Compa�tor Use

Earthmoving A�tivity :
Rough grading of loose and �ompa�ted material

Chara�terization of Compa�tor Used (type, size, et� .) :
Caterpillar Sheepfoot Compa�tor 815F

Des�ription of Compa�tor Used (loading, geometry, materials, et� .) :
3 passes per lift, 8-in�h lifts, 4 MPH, 80% effi�ien�y, 77 in�hes width of wheel

Produ�tivity Cal�ulations :

Produ�tion Ta�le

	

1095 LCY/Hr

Net Hourly =

	

1095 LCY/Hr x

	

0.8 =

	

876 LCY/Hr
Produ�tion

	

produ�tion

	

effi�ien�y

Data Sour�e :
Caterpillar Performan�e Hand�ook - Edition 30

Earth Work
Mine Site

53



0

0

Produ�tivity and Hours Required for Ex�avator Use

Earthmoving A�tivity :
Rough grading of loose and �ompa�ted material

Chara�terization of Ex�avator Used (type, size, et�.) :
Caterpillar Ex�avator 325 BL

Des�ription of Ex�avator Used (loading, geometry, materials, et� .) :
Loose and �ompa�ted dirt, 3 .5 C.Y .

Produ�tivity Cal�ulations :

Net Bu�ket =

	

3.5 LCY

	

x

	

0.9 =

	

3.15 LCY
Capa�ity

	

heaped

	

�u�ket
�u�ket

	

fill
�apa�ity

	

fa�tor

Hourly

	

3.15 LCY

	

x

	

60 min/hr

	

/
Produ�tion

	

net
�u�ket
�apa�ity

0.4 x

	

0.83 =

	

392 LCY/Hr
�y�le

	

effi�ien�y
time

	

fa�tor

Data Sour�e:
Caterpillar Performan�e Hand�ook - Edition 30

Earth Work
Mine Site

54



0.83 x

	

60 min/hr

	

=

	

204 LCY/Hr
effi�ien�y
fa�tor

Data Sour�e :
Caterpillar Performan�e Hand�ook - Edition 30
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Earth Work
Mine Site

0 Produ�tivity and Hours Required for Loader Use

Earthmoving a�tivity :
Rough grading of loose and �ompa�ted materials

Chara�terization of Loader Used (type, size, et� .) :
Caterpillar Front End Loader 966G

Des�ription of Loader Used (loading, geometry, materials, et�.) :
Loose and �ompa�ted dirt, 2 .5 C .Y .

Produ�tivity Cal�ulations :

Cy�le

	

0.18 min

	

+ 0.18 min +
Time

	

haul time
(loaded)

0.25 min

return time
(empty)

0.61 min
�asi�
�y�le time

Net

	

2.5 LCY

	

x 2.5 LCY1
Bu�ket

	

heaped �u�ket
Capa�ity

	

�apa�ity

Hourly

	

2.5 LCY

	

/

�u�ket
fill fa�tor

x0.61 min
Produ�tion

	

net �u�ket
�apa�ity

�y�le time



0
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Produ�tivity and Hours Required for Tru�k Use

Earthmoving A�tivity :
Hauling Topsoil

Chara�terization of Tru�ks Used (type, size, et� .) :
Trailer and pup, 18 C .Y .

Earth Work
Mine Site

43.392 min

4.61 LCY/min

Hourly

	

4.61 LCY/min x

	

60 min/hr

	

x
Produ�tion

	

produ�tion
rate

0.83 =

	

230 LCY/Hr
effi�ien�y

56

Des�ription of Tru�ks Used (origin, destination, grade, haul distan�e, �apa�ity, et� .) :

Produ�tivity Cal�ulations

No. Loader = 18 C. Y. / 2.5 LCY
Passes/ tru�k loader �u�ket
Tru�k �apa�ity �apa�ity

Net Tru�k = 2.5 LCY

7.2 passes

x 7.2 = 18 LCY
Capa�ity loader �u�ket no. loader

�apa�ity passes/tru�k

Loading 0.61 min x 7.2 = 4.39 min .
Time/Tru�k loader �y�le no. loader

time passes/tru�k

Tru�k 19 min + 18 min

	

+
Cy�le Time haul time return time

4.392 min + 2 min
loading time dump and

maneuver time

No. Tru�ks =
Required

43.392 min

9.88 tru�ks

/

use

4.392 min

10 tru�ks

Produ�tion =
Rate

20 LCY x 10/
no. tru�ks

43.392 min
tru�k �y�le
time



0 Produ�tivity and Hours Required for Tru�k Use

Earthmoving A�tivity :
Hauling Topsoil

Chara�terization of Tru�ks Used (type, size, et� .) :
Trailer and pup, 12 C .Y .

Earth Work
Mine Site

1 .00 LCY/min

Hourly

	

1 .00 LCY/min x

	

60 min/hr

	

x
Produ�tion

	

produ�tion
rate

0.83 =

	

50 LCY/Hr
effi�ien�y

57

Des�ription of Tru�ks Used (origin, destination, grade, haul distan�e, �apa�ity, et� .) :

Produ�tivity Cal�ulations

No. Loader = 12 C. Y.

	

/ 2.5 LCY
Passes/
Tru�k

Net Tru�k =

tru�k
�apa�ity

4.8 passes

2.5 LCY

	

x

loader �u�ket
�apa�ity

4.8 = 12
Capa�ity

Loading =

loader �u�ket
�apa�ity

0.61 min

	

x

no. loader
passes/tru�k

4.8 = 2.93

40
Time/Tru�k

Tru�k

loader �y�le
time

33 min

	

+

no. loader
passes/tru�k

33 min

	

+
Cy�le Time haul time

2.93 min

	

+

return time

3 min

	

=
loading time

71 .93 min

dump and
maneuver time

No. Tru�ks = 71 .93 min

	

/ 2.93 min

	

=
Required

Produ�tion =

24.57 tru�ks

	

use 6 tru�ks

12 LCY

	

x 6 /

	

71.93
Rate no. tru�ks

	

tru�k �y�le
time



Produ�tivity and Hours Required for Loader Use

Earthmoving a�tivity :
Fill in mud pit

Chara�terization of Loader Used (type, size, et� .) :
Caterpillar Front End Loader 966G

Des�ription of Loader Used (loading, geometry, materials, et� .) :
5 CY �u�ket, haul distan�e 50 feet, zero per�ent grade

Earth Work
MW-02

0.83 x

	

60 min/hr

	

=

	

193 LCY/Hr
effi�ien�y
fa�tor

Data Sour�e :
Caterpillar Performan�e Hand�ook - Edition 30

58

Produ�tivity Cal�ulations :

Cy�le 0.5 min + 0.5 min +
Time haul time

(loaded)

0.55 min

return time
(empty)

1 .55 min

Net

�asi�
�y�le time

5 LCY x 1 .2 = 6 LCY
Bu�ket heaped �u�ket �u�ket
Capa�ity �apa�ity fill fa�tor

Hourly 6 LCY / 1 .55 min x
Produ�tion net �u�ket �y�le time

�apa�ity



Produ�tivity and Hours Required for Loader Use

Earthmoving a�tivity :
Spread topsoil

Chara�terization of Loader Used (type, size, et� .) :
Caterpillar Front End Loader 966G

Des�ription of Loader Used (loading, geometry, materials, et�.) :
5 CY �u�ket, haul distan�e 350 feet, zero per�ent grade

Earth Work
MW-02

0.83 x

	

60 min/hr

	

=

	

84 LCY/Hr
effi�ien�y
fa�tor

Data Sour�e :
Caterpillar Performan�e Hand�ook - Edition 30

59

Produ�tivity Cal�ulations :

Cy�le

	

= 2 min + 1 min +
Time haul time return time

(loaded) (empty)

0.55 min 3.55 min

Net

�asi�
�y�le time

5 LCY x 1 .2 = 6 LCY
Bu�ket heaped �u�ket �u�ket
Capa�ity �apa�ity fill fa�tor

Hourly 6 LCY / 3.55 min x
Produ�tion net �u�ket �y�le time

�apa�ity



0 Produ�tivity and Hours Required for Dozer Use

Earthmoving A�tivity:
Rough grading and �a�kfilling

Chara�terization of Dozer Used (type, size, et� .) :
Caterpillar Dozer DOR-9SU

Des�ription of Dozer Use (origin, destination, grade, haul distan�e, materials, et� .) :
Level grade, 21 feet �lade width, 11 .4 �u . yd. Capa�ity, 400 foot push

Earth Work
Refuse Site

0.51

Net Hourly =

	

200 LCY/Hr x

	

0.51 =

	

102 LCY/Hr
Produ�tion

	

normal hourly

	

operating adjustment
produ�tion

	

fa�tor

Data Sour�e :
Caterpillar Performan�e Hand�ook - Edition 30

60

Produ�tivity Cal�ulations :

Operating = 0.85 x 0.8 x 0.83 x 1 .0
Adjustment operation material effi�ien�y grade
Hours fa�tor fa�tor fa�tor fa�tor

0.9x 1 .Ox 1 .Ox 1 .0
weight produ�tion visi�ility elevation
�orre�tion method/�lade fa�tor fa�tor
fa�tor fa�tor



0
Earth Work
Refuse Site

Produ�tivity and Hours Required for Loader Use

Earthmoving a�tivity :
Moving and spreading topsoil

Chara�terization of Loader Used (type, size, et� .) :
Caterpillar Front End Loader 966G

Des�ription of Loader Used (loading, geometry, materials, et� .) :
5 CY �u�ket, haul distan�e 500 feet, -2% grade

0.91 x

	

60 min/hr
effi�ien�y
fa�tor

Data Sour�e :
Caterpillar Performan�e Hand�ook - Edition 30

61

203 LCY/Hr

Produ�tivity Cal�ulations :

Cy�le

	

= 0.38 min + 0.4 min +
Time haul time return time

(loaded) (empty)

0.5 min 1 .28 min

Net

�asi�
�y�le time

5 LCY x 0.95 = 4.75 LCY
Bu�ket heaped �u�ket �u�ket
Capa�ity �apa�ity fill fa�tor

Hourly

	

= 4.75 LCY / 1 .28 min x
Produ�tion net �u�ket �y�le time

�apa�ity



9

t
CHAPTER 1

LEGAL, FINANCIAL, COMPLIANCE AND RELATED INFORMATION



9 Canyon Fuel Company, LLC

	

Methane De-gasifi�ation Amendment
Dugout Canyon Mine

	

Mar�h 2003

TABLE OF CONTENTS

Se�tion

	

Page

110 MINIMUM REQUIREMENTS FOR LEGAL, FINANCIAL, COMPLIANCE AND RELATED
INFORMATION	 1-1

111 Introdu�tion	 1-1

112 Identifi�ation of Interests	 1-1

112.100 Business Entity	 1-1
112.200 Appli�ant and Operator	 1-2
112.300 Offi�ers of the Appli�ant	 1-3
112.400 Coal Mining and Re�lamation Operation Owned or Controlled	1-3
112.500 Legal or Equita�le Owner of the Surfa�e and Mineral Properties	1-3
112.600 Owners of Re�ord of Property Contiguous to Proposed Permit Area	1-4
112.700 MSHA Num�ers	 1-4
112.800 Interest in Contiguous Land	 1-4
112.900 Certifi�ation of Su�mittal Information	 1-4

113 Violation Information	 1-5

114 Right-of-Entry	 1-5

115 Status of Unsuita�ility	 1-5

116 Permit Term	 1-5

117 Insuran�e, Proof of Pu�li�ation, and Fa�ilities and Stru�tures Used
in Common	 1-5

118 Filling Fees	 1-6

120 PERMIT APPLICATION FORMAT AND CONTENTS	 1-6

130 REPORTING OF TECHNICAL DATA	 1-6

140 MAPS AND PLANS	 1-6

150 COMPLETENESS	 1-6

LIST OF FIGURES

Figure 1-1 Dugout Canyon Mine Methane Degas Bore Hole Lo�ation	 1-7



0 Canyon Fuel Company, LLC

	

Methane De-gasifi�ation Amendment
Dugout Canyon Mine

	

Mar�h 2003

TABLE OF CONTENTS(CONTINUED)

LIST OF TABLES
Page

Ta�le 1-1 Well Site Lo�ations	 1-1

Ta�le 1-2 Distur�ed A�res �y Well Site	 1-6



0

is

Canyon Fuel Company, LLC

	

Methane De-gasifi�ation Amendment
Dugout Canyon Mine

	

Mar�h 2003

110 MINIMUM REQUIREMENTS FOR LEGAL, FINANCIAL, COMPLIANCE AND RELATED

INFORMATION

111 Introdu�tion

The de-gasifi�ation wells will �e lo�ated on property owned �y Canyon Fuel Company, LLC . The well lo�ations

are found in Ta�le 1-1 and are shown in Figure 1-1 .

TABLE 1-1

Well Site Lo�ations

Pine Canyon, Utah Quadrangle

Salt Lake Meridian

112 Identifi�ation of Interests

Refer to the same se�tion of the approved M&RP .

112.100 Business Entity

Refer to the same se�tion of the approved M&RP .

1-1

Hole Num�er Se�tion Township and Range

MW-06 Portion of SW 1 /4SW 1 /4NE 1 /4 Se�tion 16 Township 13 South, Range 12 East

MW-08 Portion of SE1/4SE1/4NE1/4 Se�tion 15 Township 13 South, Range 12 East
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112.200 Appli�ant and Operator

APPLICANT: Operations, Administration, Permit Revisions, and Amendments

Canyon Fuel Company, LLC

6955 South Union Park Center

Suite 540

Midvale, Utah 84047

Telephone: (801) 569-4700

Employer Identifi�ation : 87-0567183

Operator:

	

Canyon Fuel Company, LLC

6955 South Union Park Center

Suite 540

Midvale, Utah 84047

Telephone: (801) 569-4700

Resident Agent :

	

C. T. Corporation Systems

50 West Broadway

Salt Lake City, Utah 84104

Telephone: (801) 658-9486

Conta�t Person :

	

Reed Olsen

Canyon Fuel Company, LLC

Dugout Canyon Mine

P. O. Box 1029

Wellington, Utah 84542

Telephone: (435) 637-6360

1-2
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PERSON WHO WILL PAY ABANDON MINE RECLAMATION FEES :

Ri�hard D . Pi�k

Canyon Fuel Company, LLC

6955 South Union Park Center

Suite 540

Midvale, Utah 84047

112.300 Offi�ers of the Appli�ant

Refer to the same se�tion of the approved M&RP .

112.400 Coal Mining and Re�lamation Operation Owned or Controlled

Refer to the same se�tion of the approved M&RP .

112.500 Legal or Equita�le Owner of the Surfa�e and Mineral Properties

The legal and equita�le owner of the surfa�e and mineral properties to �e affe�ted �y this operation during

the duration of the permit period are list �elow .

Canyon Fuel Company, LLC

	

State of Utah

6955 South Union Park Center

	

S�hool and Industrial

Suite 540

	

Trust Lands Administration

Midvale, Utah 84047

	

675 East 500 South

Salt Lake City, Utah 84102-2818

1-3
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112.600 Owners of Re�ord of Property Contiguous to Proposed Permit Area

Owners of re�ord for surfa�e and mineral properties �ontiguous to the proposed permit area are list �elow .

112.700 MSHA Num�ers

Refer to the same se�tion of the approved M&RP .

112.800 Interest In Contiguous Lands

Canyon Fuel Company, LLC has no interest in �ontiguous lands other than those �urrently owned as shown

on Plate 1-1 of the approved M&RP .

112.900 Certifi�ation of Su�mittal Information

No information has �hanged in the approved M&RP �e�ause of this su�mittal . Refer to the same se�tion of

the approved M&RP .

1 -4

United States of Ameri�a State of Utah Canyon Fuel Company, LLC

Department of Interior S�hool and Industrial 6955 South Union Park Center

Bureau of Land Management Trust Lands Administration Suite 540

Pri�e Field Offi�e 675 East 500 South Midvale, Utah 84047

125 South 600 West Salt Lake City, Utah 84102-2818

Pri�e, Utah 84501

Milton & Ardith Thayne Trust George & Ali�e Conover Etal . KFJ Ran�h Partnership

Sunnyside Star Route 2701 Georgia Way C/O Kerwin Jensen

Pri�e, Utah 84501 Sandy, Utah 84092 Cleveland, Utah 84518
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113 Violation Information

Refer to the same se�tion in the approved M&RP .

114 Right-of-Entry Information

Refer to the same se�tion of the approved M&RP .

See Ta�le 1-2 for distur�ed a�reage for ea�h well site . The distur�ed a�res will �e added to the total

distur�ed a�reage for the Dugout Mine as ea�h site is �onstru�ted .

TABLE 1-2

Distur�ed A�res �y Well Site

115 Status of Unsuita�ility Claims

Refer to the same se�tion of the approved M&RP .

116 Permit Term

Refer to the same se�tion of the approved M&RP .

117 Insuran�e, Proof of Pu�li�ation, and Fa�ilities and Stru�tures Used in Common

The �ertifi�ate of insuran�e(s) for ea�h well will �e o�tained if required when the well is drilled . The

�ertifi�ate of insuran�e(s) will �e in�luded in Appendix 1-2 of the approved M&RP .

1 -5

Well Site Distur�ed A�res

MW-06 0.86

MW-08 1 .41
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118 Filling Fees

Refer to the same se�tion of the approved M&RP .

120 PERMIT APPLICATION FORMAT AND CONTENTS

This amendment su�mittal will �omply with R645-301-120 .

130 REPORTING OF TECHNICAL DATA

All te�hni�al data su�mitted in the amendment will �e a��ompanied �y the name or organization responsi�le

for the �olle�tion and analysis of data, dates of �olle�tion and des�riptions of methodology used . Te�hni�al

analyses will �e planned �y or under the dire�tion of a qualified professional in the su�je�t to �e analyzed .

140 MAPS AND PLANS

The maps and plans in the Mining and Re�lamation Plan will �orrespond with the requirements in R645-301-

140 .

150 COMPLETENESS

CFC �elieves the information in this permit appli�ation to �e �omplete and �orre�t .

1-6
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210 INTRODUCTION

This �hapter and asso�iated atta�hments address the pertinent data required for the addition of the de-

gasifi�ation well sites for the Dugout Canyon Mine . Only those se�tions of the Division regulations that apply

to the well sites have �een addressed. The remainder of the regulations has already �een addressed in the

existing M&RP. The M&RP and this do�ument �ontain pertinent information relating to the identifi�ation,

management, and re�lamation a�tivities asso�iated with the soil resour�es .

220 ENVIRONMENTAL DESCRIPTION

The well sites are at an elevation of a�out 8000 to 8500 feet in the Book Cliffs area �etween Dugout and Soldier

Canyons. General vegetation in�ludes sage�rush, servi�e�erry, aspen, Douglas-fir, Ponderosa pine, and

snow�erry. Bedro�k materials are primarily sandstone and shale .

221 Prime Farmland Investigation

Due to limiting terrain, la�k of water for irrigation and no eviden�e of past �ultivation of the sites, it is �on�luded

that no prime farmland exists within the area of distur�an�e of the well sites .

222 Soil Survey

222.100 Soils Map

The soils have �een mapped as part of the Soil Survey of the Car�on Area, Utah �y the Soil Conservation

Servi�e, issued 1988 . The soils mapping were an Order III intensity level .

A des�ription of the soils is in�luded in Appendix 2-2 of the approved M&RP and in Atta�hment 2-1, Topsoil

Evaluation for Methane Degas Wells, Dugout Canyon Mine, Car�on County Utah .

2-1
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222.200 Soil Identifi�ation

Well No .

	

Soil Map Unit

	

Soil Components

MW-06

	

62

	

Midfork-Comodore �omplex

MW-08

	

7

	

Beje-Trag �omplex, 3-30% slopes

222.300 Soil Des�ription

Refer to Atta�hment 2-1 of the su�mittal for soil des�riptions .

222.400 Soil Produ�tivity

The depth of topsoil at ea�h site was measured to determine the amount of growth medium availa�le for

re�lamation. The following ta�le lists ea�h well site and the approximate amount of growth medium availa�le .

TABLE 2-1

Topsoil Volumes

Figure 5-1 and Figure 5-2 show the layout and approximate size of ea�h well pad .

Well No . Cu�i� Yard of Material

MW-06 540

MW-08 2967
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223 Soil Chara�terization

The topsoil evaluation des�ri�ed in this �hapter was performed �y Daniel M . Larsen, Professional

Soil S�ientist in a��ordan�e with the standards of the National Cooperative Soil Survey .

224 Su�stitute Topsoil

Dugout Canyon does not plan to use su�stitute topsoil as growth media .

230 OPERATION PLAN

231 General Requirements

231 .100 Removing and Storing Topsoil Methods

Prior to distur�an�e at ea�h well site, the topsoil will �e removed and sto�kpiled . The topsoil will �e stored at

the well pad and prote�ted with a �erm and/or silt fen�e around the soil . A qualified person will �e on site during

soil salvage to monitor and supervise the operation for the purpose of maximizing salvage volumes .

After the topsoil is removed, the mud pit will �e ex�avated and the soils stored immediately adja�ent to the mud

pit .

231 .200 Suita�ility of Topsoil Su�stitutes/Supplements

See Se�tion 224 .

2-3
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231 .300 Testing of Topsoil Handling and Re�lamation Pro�edures

Regarding Revegetation

Dugout will exer�ise �are to guard against erosion during and after appli�ation of topsoil and will employ the

ne�essary measures to ensure the sta�ility on graded slopes. Erosion �ontrol measures will in�lude silt

fen�es, �erms, seeding, straw �ales, and mul�hing of the soils .

Topsoil will �e redistri�uted and the original soil surfa�e �eneath the topsoil sto�kpile will �e roughened and

seeded with seed mix as presented in Se�tion 242 .100 and Chapter 3, Se�tion 352 .

Phase two (2) re�lamation grading of the sites will o��ur after venting of the methane gas is �ompleted . See

De-Gasifi�ation Well Re�lamation on Figure 5-7 for details on timing.

Methods used to evaluate su��ess of revegetation and sta�ilization are dis�ussed in Chapter 3, Se�tion 356 .

231 .400 Constru�tion, Modifi�ation, Use, and Maintenan�e of Topsoil Storage Pile

Topsoil removed from the drill pad sites will �e sto�kpiled on the site . The estimated volumes of topsoil

sto�kpile for ea�h site are shown in Ta�le 2-1 . The sto�kpiles will �e sized as shown in Ta�le 2-2 .

The slopes of the sto�kpile will �e 1 .25H :1V or approximately 38 » the natural angle of repose for earth .

TABLE 2-2

*

Topsoil Sto�kpile Dimensions*

See Se�tion 234 .200 for detailed information on the topsoil sto�kpile(s) .

2-4

Well No . Length (ft) Width (ft) Height (ft)

MW-06 120 20 6.1

MW-08 160 40 12.5
These are aooroximate Dimensions of the topsoil stnrknile and rnnstri ir_tinn rlimansinn� may vane
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232 Topsoil and Su�soil Removal

232.100 Topsoil Removal and Segregation

All topsoil will �e removed as a single layer with no segregation . Topsoil will �e removed using a dozer and/or

loader. Refer to Se�tion 231 .100 for additional details .

232.200 Poor Topsoil

No poor soils exist at either well site see Atta�hment 2-1 .

232.300 Thin Topsoil

Not appli�a�le.

Not appli�a�le .

232.500 Su�soil Segregation

The B and C soil horizons will not �e removed .

232.600 Timing

Topsoil removal will take pla�e after all vegetation that �ould interfere with salvaging the topsoil has �een

gru��ed and moved to the distur�ed area perimeter. If spa�e is not availa�le to temporary store all the

vegetation, the ex�ess will �e �urned . Burning permits will �e o�tained and �urning will only o��ur when

allowed �y the �urning index.

232.400 Minor Distur�an�es Not Requiring Topsoil Removal

2-5
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232.700 Topsoil and Su�soil Removal Under Adverse Conditions

The topsoil will �e removed first and sto�kpiled and the remaining soil horizons will �e left in pla�e, ex�ept

where natural �onditions render removal operations hazardous or detrimental to soils outside the distur�ed area

then topsoil will not �e removed .

Conventional Ma�hines - In lo�ations where steep grades, adverse terrains, severe ro�kiness, limited depth

of soils, or other adverse �onditions exist that render soil removal a�tivities using �onventional ma�hines

hazardous, soils will not �e salvaged and sto�kpiled . Su�h �onditions are not likely to o��ur in these areas .

Su�stitute Topsoil - Importing of su�stitute topsoil is not anti�ipated (Se�tion 224) .

233 Topsoil Su�stitutes and Supplements

233.100 Over�urden Materials Supplementing and/or Repla�ing Topsoil

No over�urden material will �e used .

233.200 Suita�ility of Topsoil Su�stitutes and Supplements

Not appli�a�le .

233.300 Physi�al and Chemi�al Analysis

Not appli�a�le .

233.400 Testing of Su�stitute Topsoil

No su�stitute topsoil if planned .

2-6
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234 Topsoil Storage

234.100 Topsoil Sto�kpiling

Topsoil will �e sto�kpiled for later use in re�lamation operations .

234.200 Topsoil Sto�kpile

Sta�le Sto�kpile Site - Sto�kpiled material will �e pla�ed on a sta�le site .

Prote�tion from Contaminants and Compa�tion - To prote�t the topsoil from �ontaminants and unne�essary

�ompa�tion that �ould interfere with vegetation, the sto�kpile will �e isolated from the main surfa�e area �y a

�erm and/or silt fen�e. A sign designating "topsoil storage" will �e installed on the sto�kpile .

The topsoil sto�kpile will �e �onstru�ted in su�h a manner as to allow equipment a��ess for repair of the pile

surfa�es and diversion stru�tures as needed .

Wind and Water Erosion Prote�tion - The topsoil sto�kpile will �e prote�ted from water erosion �y �erms

and/or silt fen�e to help trap sediment runoff from the sto�kpile. The sto�kpile will �e surfa�e pitted and/or

roughened and revegetated to prevent wind erosion .

Topsoil Redistri�ution - Sto�kpile soil will not �e moved until redistri�ution during �ontemporaneous or final

re�lamation operations unless approved �y the Division .

234.300 Topsoil Sto�kpile Relo�ation

Sto�kpiled soil in jeopardy of �eing detrimentally affe�ted in terms of its quantity and quality �y drilling

operations may �e temporarily redistri�uted or relo�ated on approval �y the Division and modifi�ation of this

M&RP.

2-7
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240 RECLAMATION PLAN

241 General Information

Re�lamation of the de-gasifi�ation sites (topsoil redistri�ution, amendments, and sta�ilization) is dis�ussed

in Se�tions 242, 243, and 244 respe�tively.

242 Soil Redistri�ution

242.100 Soil Redistri�ution Pra�ti�es

The topsoil will �e pla�ed after re�ontouring of the site has o��urred . The approximate amount of topsoil

availa�le for ea�h site is shown in Ta�le 2-1 .

Topsoil will �e handled when they are loose or in a fria�le �ondition . The moisture �ontent will �e visually

monitored and water will �e added as needed to enhan�e the soil's �ondition for handling .

Topsoil will �e moved from the sto�kpile and spread using a front-end loader and/or tra�k ex�avator .

Soil Thi�kness - The topsoil will �e distri�uted to the distur�ed area as shown in Ta�le 2-3 .

TABLE 2-3

Topsoil Distri�ution Thi�kness

Compa�tion - Prior to the appli�ation of topsoil, �ompa�ted su�soils will �e roughened or loosened for a depth

of 18 to 24 in�hes. To prevent �ompa�tion of topsoil, soil moving equipment will refrain from unne�essary

operation over spread topsoil . The topsoil will �e loosened prior to seeding .

2-8

Well No . Approximate Topsoil Thi�kness

MW-06 8W

MW-08 16'/4'
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The dirt ex�avated to �reate the mud pit will �e mixed with the drill �utting to prevent a �oundary of hard material

from forming in the mud pit area that would hamper root penetration .

Erosion - Care will �e exer�ised to ensure the sta�ility of topsoil on graded slopes to guard against erosion

during and after topsoil appli�ation. Post re�lamation erosion �ontrol measures will �e surfa�e roughing .

242.200 Regrading

The area will �e graded to the approximate original topographi� �onfiguration .

242.300 Topsoil Redistri�ution on Impoundments and Roads

The mud pits and em�ankments will �e dismantled and re�laimed with the well site . The a��ess roads will not

�e re�laimed .

243 Soil Nutrients and Amendments

The soils will �e analyzed �efore �eing redistri�uted to determine if amendments are needed . Testing of the

topsoil will �e done a��ording to Ta�le 6 of the Division's Topsoil and Over�urden Guidelines . The topsoil will

�e tested at a minimum for the following parameters : pH, ele�tri�al �ondu�tivity, total �ar�on, SAR, water

holding �apa�ity, plant availa�le nitrogen, and phosphorus .

244 Soil Sta�ilization

244.100 Prote�tion and Sta�ilization of Surfa�e Area

All re�laimed areas will �e sta�ilized to �ontrol erosion �y appli�ation of mul�h and roughening of the surfa�e .

The areas will �e graded to the approximately original topographi� �onfiguration . Seeding will �e a��omplished

with the appli�ation of seeds and mul�h with a long fi�er ta�kifier . Methods of prote�tion and sta�ilization are

further dis�ussed in Se�tion 340 .341 .

2-9
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244.200 Mul�h Appli�ation

Mul�h will �e applied to sta�ilize the soil on all areas that have �een regraded and �overed with growth media .

For further dis�ussion of revegetation pra�ti�es to �e utilized, see Chapter 3, Se�tion 341 .

244.300 Rills and Gullies

Postmining Land Use and Revegetation - Rills and gullies that are approximately nine (9) in�hes in depth

and disrupt the postmining land use or reesta�lishment of vegetative �over will �e regarded and seeded .

Water Quality - Rills and gullies that �ontri�ute to the degradation of stream quality will �e regraded and

reseeded .

250PERFORMANCE STANDARDS

251 Topsoil, Su�soil, and Topsoil Supplements Management

All topsoil, su�soil, and topsoil supplements will �e managed as outlined in Se�tions 230 and 240 .

252 Sto�kpiled Topsoil and Su�soil

All sto�kpiled topsoil and su�soil will �e managed a��ording to plans outlined in Se�tions 230 and 240 .

2-10
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Topsoil Evaluation for Methane Degas Wells, Dugout Canyon Mine

Introdu�tion

On May 7d' and 8a` 2002, Daniel M . Larson Soil S�ientist, Environmental Industrial Servi�es, made a

field assessment of the soil resour�es for eight proposed methane degas wells a�ove the Dugout Canyon

Mine. The o�je�tive was primarily to determine the amount of suita�le topsoil availa�le for salvage at ea�h

well site and on two segments proposed for new road �onstru�tion . Site evaluation in�luded an area of

approximately 200 feet in radius from the well site lo�ation stakes and �enterline of proposed roads .

T he proje�t is lo�ated in se�tions 15 and 16, township 13 south, range 12 east; a�out 14 miles

northeast of Wellington, Utah .

Setting

The well sites are at the elevation of a�out 8000 to 8500 in the Book Cliffs area �etween Dugout

Canyon and Soldier Canyon. General vegetation in�ludes sage�rush, servi�e�erry, aspen, Douglas-fir,

ponderosa pine, and snow�erry . Bedro�k materials are primarily sandstone and shale .

Soil Resour�es- Existing, Inventories

The soils have �een mapped at the order 3 intensity level (s�ale of 1 :24,000) as part of the Soil

Survey of the Car�on Area, Utah �y the Soil Conservation Servi�e, issued 1988 . This report was referred to

for general information on ea�h of the well sites. The soil map units identified for ea�h well site are listed

�elow. Map unit des�riptions are presented in appendix A .



Topsoil Assessment �y Proposed Well Site

Sket�hes were prepared to show the approximate distri�ution of availa�le topsoil for ea�h proposed

well site. Most of the sites have already �een effe�ted �y previous drilling and logging a�tivities resulting in

some displa�ement and mixing of soil materials. Topsoil was identified as the surfa�e layer expressing dark

�olors and higher amounts of organi� matter �ompared to the underlying soil . Typi�ally this represents the

A-horizon .

MW-01

Mu�h of this site has �een distur�ed �y previous drilling a�tivity in�luding an a��ess road. Near the

MW-O1 �enter stake some topsoil is present on the �leared area and �an �e salvaged . There is mixing of soil

materials, however a�out 8 in�hes would �e availa�le . On the sage�rush slope on the west side of the site

Well No . Soil Map Unit Soil Components

MW-01 7 Beje-Trag �omplex, 3-30% slopes

84 Podo-Ro�k out�rop �omplex

MW-02 62 Midfork- Comodore �omplex

MW-03 7 Beje-Trag �omplex, 3-30% slopes

97 Rottulee family- Trag �omplex, 30-60% slopes

MW-04 7 Beje-Trag �omplex, 3-30% slopes

97 Rottulee family- Trag �omplex, 30-60% slopes

MW-05 7 Beje-Trag �omplex, 3-30»/a slopes

MW-06 62 Midfork- Comodore �omplex

MW-07 62 Midfork- Comodore �omplex

MW-08 7 Beje-Trag �omplex, 3-30% slopes



0 the topsoil �onsists of 7 to 10 in�hes of very dark grayish �rown to dark �rown sandy loam . North of the

a��ess road there is a similar portion having sage�rush and 7 to 10 in�hes of topsoil and a portion supporting

ponderosa pine having 4 to 8 in�hes of topsoil along with some ro�ky and eroded parts . The south and east

edges of the site �reak off into ro�ky and steep slopes . A�out 4 to 5 in�hes of topsoil is availa�le where ro�k

is not at the surfa�e .

MW-02

This site in�ludes a previously �leared drill site along a narrow ridge that supports Douglas-fir where

it slopes off to the northwest and ponderosa pine to the southwest . Topsoil has mostly �een removed from

the present pad and pushed to the sides . On the northwest slope the topsoil is at a fairly uniform thi�kness of

8 in�hes. Along the ridgeline and the south and east slopes the topsoil is thin and �roken �y ro�k out�rop

and eroded spots. Topsoil ranges from a�out 2 to 6 in�hes on these sites . Ro�k out�rop is present along the

southern edge .

MW-03

This site in�ludes an a��ess road and previously distri�uted drill site near a ridge top-Vegetation

in�ludes sage�rush, servi�e�erry, and a pat�h of aspen. A ro�ky ridgeline is present along the west and south

sides of the site . Near the �enter of the proposed drill site there is a�out 10 to 15 in�hes of topsoil within the

distur�ed area that �ould �e salvaged . The thi�kest topsoil is from the MW-03 stake to the north, and

extending into an aspen pat�h on the north edge . Within the aspen stand the topsoil is a very dark grayish

�rown sandy loam that is 18 to 20 in�hes thi�k. Soils to the east of �enter are �o��ly and have 8 to 10 in�hes

of suita�le topsoil . Along the ridge on the west and south portion the soils are very stony with a�out 4 to 6

in�hes of topsoil and in�lusions of up to 8 in�hes .



0

0

MW-04

This site is along an upper mountain slope whi�h slopes moderately to the southeast than �reaks to a

very steep slope . It in�ludes an a��ess road and an older drill site. Vegetation is mostly sage�rush and

servi�e�erry. Topsoils are thi�kest on the north in a slight swale and thinnest to the south and as the

steepness of the slope in�reases . Most of the site has 8 to 14 in�hes of very dark grayish �rown sandy loam

topsoil. Deepest soils are where the sage�rush is most dense ( up to 20 in�hes) . As vegetation �e�omes

sparser along the southern portion, the soils �e�ome shallower and topsoil is only a�out 5 in�hes thi�k with

po�kets up to a�out 8 in�hes thi�k. Some topsoil is availa�le within the presently distur�ed area.

MW-05

The site is along the northeast edge of a ridge and in�ludes a segment proposed for an a��ess road .

North of the �enterline for the a��ess road the topsoil generally ranges from 10 to 13 in�hes in thi�kness

from the �eginning stake to a�out 300 feet in distan�e . On the a��ess road �enterline topsoils are mostly

a�out 6 to 8 in�hes thi�k, and to the south, toward the ridgeline, they are only 2 to 6 in�hes thi�k .

The well site has thin topsoil near the �enter stake and to the east and south, with only . a�out 2 to 6

in�hes present. Topsoil in�reases in thi�kness to the northwest as the density of sage�rush and servi�e�erry

in�reases, 6 to 10 in�hes is a typi�al topsoil thi�kness range . Most of these soils are �o��ly .

MW-06

This site in�ludes an a��ess road and distur�ed area related to logging . On the west side of the road

is a large slash �urning site �omposed of ash and �harred logs . Below this the slope �reaks steeply toward a

drainage. The east side of the road appears to have �een a landing and has some minor soil distur�an�e . The

site supports aspen and Douglas-fir . Topsoil is mostly 6 to 9 in�hes in thi�kness and �ommonly overlies a



t reddish �rown �layey su�soil material . The thi�kest topsoil was noted along the northwest portion of the site

where it is 10 to 14 in�hes thi�k. The slopes along the west side have a gradient of a�out 60 to 70% and

have very thin topsoil.

MW-07

This site is on a northwest fa�ing slope of a�out 18 to 20% supporting aspen and Douglas-fir . It

in�ludes a short portion of proposed a��ess road and a well site on land that had �een logged �ut has very

little surfa�e distur�an�e . A road presently passes along the west side of the site . Topsoils are typi�ally 5 to

8 in�hes thi�k along the proposed a��ess route and near the MW-07 �enter stake . A reddish �rown �layey

su�soil is �ommon. Thi�kest topsoils o��ur at the very north portion of the a��ess road (may not �e affe�ted)

and to the south and east . The thi�kest topsoil areas have 9 to 14 in�hes of topsoil and a light �rown �olored

su�soil .

MW-08

This site is near a mountain top with a �onvex slope of a�out 10 to 12% to the north. It supports

sage�rush and s�attered Douglas-fir. Topsoils are �ommonly 10 to 14 in�hes thi�k south and west of the

�enter stake, along with one very ro�ky portion whi�h has very little topsoil . The soils in the northeast

se�tion are less stony and have topsoil that is 18 to 25 in�hes thi�k . An a��ess road transe�ts the site a�out

65 feet south of the �enter stake .
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Appendix A

Soil map unit des�riptions from the Soil Survey, Car�on Area, Utah, USDA, Soil Conservation Servi�e,

1988 .



7-Beje-Trag �omplex. This map unit is on gently
sloping to sloping plateaus . It is in the Pri�e Canyon and
Minniemaud Creek areas . Slopes are 3 to 30 per�ent .
They are 200 to 300 feet long and �onvex . The present
vegetation is mainly mountain �ig sage�rush,
servi�e�erry, Salina wildrye, and western wheatgrass .
Elevation is 7,000 to 9,700 feet . The average annual
pre�ipitation is a�out 16 to 20 in�hes, the average
annual air temperature is 38 to 45 degrees F, and the
average freeze-free period is 60 to 100 days .

This unit is 55 per�ent Beje loam, 3 to 15 per�ent
slopes; 20 per�ent Trag �lay loam, 3 to 30 per�ent
slopes; and 25 per�ent other soils . The Beje soil is on
ridges. The Trag soil is in draws. The �omponents of this
unit are so intri�ately intermingled that it was not
pra�ti�al to map them separately at the s�ale used .

In�luded in this unit are a�out 8 per�ent Doney family
soils on ridges, 5 per�ent Trag loam in swales, 8 per�ent
Sen�hert family soils, 2 per�ent Ro�k out�rop, and 2
per�ent Silas soils . Also in�luded are small areas of a
soil that is similar to the Beje soil �ut has a layer of
�al�ium �ar�onate a��umulation .

The Beje soil is shallow and well drained . It formed in
residuum derived dominantly from �al�areous sandstone .
Typi�ally, the surfa�e layer is �rown loam a�out 6 in�hes
thi�k. The su�soil, to a depth of 14 in�hes, is �rown �lay
loam over fra�tured sandstone . Depth to sandstone
ranges from 10 to 20 in�hes .

Permea�ility of the Beje soil is moderate . Availa�le
water �apa�ity is a�out 2 to 3 in�hes . Water supplying
�apa�ity is 4 to 6 in�hes . Effe�tive rooting depth is 10 to
20 in�hes . The organi� matter �ontent of the surfa�e
layer is 3 to 5 per�ent . Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil �lowing
is slight.

The Trag soil is very deep and well drained . It formed
in alluvium derived dominantly from sandstone and
shale. Typi�ally, the surfa�e layer is dark �rown �lay
loam a�out 5 in�hes thi�k . The su�soil is �rown and light
�rown �lay loam a�out 34 in�hes thi�k. The su�stratum
to a depth of 60 in�hes or more is light yellowish �rown
�lay loam .

Permea�ility of the Trag soil is moderate . Availa�le
water �apa�ity is a�out 10 to 11 in�hes . Water supplying
�apa�ity is 10 to 16 in�hes . Effe�tive rooting depth is 60
in�hes or more . The organi� matter �ontent of the
surfa�e layer is 3 to 5 per�ent. Runoff is medium, and
the hazard of water erosion is moderate .

This unit is used as rangeland and wildlife ha�itat .
The potential plant �ommunity on the Beje soil is 60

per�ent grasses, 15 per�ent for�s, and 25 per�ent

shru�s. Among the important plants are Salina wildrye,
mountain �ig sage�rush, �luegrass, and slender
wheatgrass .

Management pra�ti�es that maintain or improve the
rangeland vegetation in�lude proper grazing use, a
planned grazing system, and proper lo�ation of water
developments. Suita�le �rush management pra�ti�es
in�lude pres�ri�ed �urning and �hemi�al spraying .

The suita�ility of this soil for rangeland seeding is very
poor. The main limitations for rangeland seeding are the
shallow depth to �edro�k and steepness of slope .

The potential plant �ommunity on the Trag soil is 60
per�ent grasses, 10 per�ent for�s, and 30 per�ent
shru�s. Among the important plants are Salina wildrye,
�luegrass, mountain �ig sage�rush, and snow�erry .

If the desira�le forage plants are mostly depleted,
�rush management and seeding �an �e used to improve
the rangeland vegetation . Suita�le �rush management
pra�ti�es in�lude pres�ri�ed �urning, �hemi�al spraying,
and me�hani�al treatment .

The suita�ility of this soil for rangeland seeding is
good. Plants suita�le for rangeland seeding in�lude all
adapted native plants, intermediate wheatgrass, smooth
�rome, regar �rome, slender wheatgrass, and alfalfa .
The suita�ility for grazing is good .

This map unit is in �apa�ility su��lass VIle,
nonirrigated. The Beje soil is in the Mountain Shallow
Loam (Mountain Big Sage�rush) range site . The Trag
soil is in the Mountain Loam (Saline Wildrye) range site .
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62 Midfork family-Comodore �omplex . This map
unit is on mountain slopes . It is along the Book Cliffs and
Whitmore and Pri�e Canyons. Slopes are 200 to 300
feet long and are �onvex. The present vegetation is
mainly Douglas-fir, snow�erry, and quaking aspen .
Elevation is 7,900 to 9,500 feet .

This unit is 50 per�ent Midfork family �ouldery loam,
50 to 70 per�ent slopes; 20 per�ent Comodore �ouldery
loam, 50 to 70 per�ent slopes ; and 30 per�ent other
soils. The �omponents of this unit are so intri�ately
intermingled that it was not pra�ti�al to map them
separately at the s�ale used .

In�luded in this unit are a�out 15 per�ent soils that are
similar to the Midfork family soil �ut have a dark-�olored
surfa�e layer less than 6 in�hes thi�k ; 10 per�ent soils
that are similar to the Midfork family soil �ut have a thi�k
surfa�e layer and a layer of �al�ium �ar�onate
a��umulation ; and 5 per�ent Comodore very stony fine
sandy loam, moist.
The Midfork family soil is very deep and well drained .

It formed in �olluvium derived dominantly from sandstone
and shale . The average annual pre�ipitation is 20 to 25
in�hes, the average annual air temperature is 34 to 38
degrees F, and the average freeze-free period is 40 to
60 days .

Typi�ally, the surfa�e is �overed with a mat of partially
de�omposed twigs, leaves, and needles a�out 2 in�hes
thi�k. The surfa�e layer is �rown �ouldery loam a�out 7
in�hes thi�k. The next layer is yellowish �rown very
�hannery loam 10 in�hes thi�k. Below this to a depth of
60 in�hes or more is yellowish �rown very gravelly loam .

Permea�ility of the Midfork family soil is moderate .
Availa�le water �apa�ity is a�out 5 .5 to 7.0 in�hes .
Water supplying �apa�ity is 10 to 17 in�hes . Effe�tive
rooting depth is 60 in�hes or more . The organi� matter
�ontent of the surfa�e layer is 5 to 10 per�ent. Runoff is
rapid, and the hazard of water erosion is high .

The Comodore soil is shallow and well drained . It
formed in �olluvium derived dominantly from sandstone,
siltstone, and shale . The average annual pre�ipitation is
16 to 20 in�hes, the average annual air temperature is
38 to 45 degrees F, and the average freeze-free period
is 60 to 80 days .

Typi�ally, the surfa�e is �overed with a mat of needles
and twigs a�out 1 in�h thi�k. The surfa�e layer is �rown
�ouldery loam a�out 6 in�hes thi�k. The underlying
material to a depth of 19 in�hes is �rown very stony
loam over sandstone . Depth to sandstone ranges from
10 to 20 in�hes .

Permea�ility of the Comodore soil is moderate .
Availa�le water �apa�ity is a�out 1 .5 to 2 .5 in�hes .
Water supplying �apa�ity is 3 to 5 in�hes . Effe�tive
rooting depth is 10 to 20 in�hes . The organi� matter
�ontent of the surfa�e layer is 3 to 5 per�ent . Runoff is
rapid, and the hazard of water erosion is high .

This unit is used for wildlife ha�itat and woodland .
The potential vegetation on this unit in�ludes an

overstory of Douglas-fir with a �anopy of 90 per�ent . The
understory vegetation is 10 per�ent grasses, 5 per�ent
for�s, and 85 per�ent shru�s. Among the important
plants are sedge, mountainlover, and snow�erry .

The site index for Douglas-fir is 50 . Average yield is
a�out 27,200 �oard feet per a�re for 100-year-old trees
12 in�hes in diameter or more .

This unit is severely limited for the harvesting of wood
produ�ts �e�ause of the steepness of slope and the
hazard of erosion .

This map unit is in �apa�ility su��lass Vile,
nonirrigated, and in the High Mountain Very Steep Loam
(Douglas-fir) woodland site .
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84-Podo-Ro�k out�rop �omplex . This map unit is

on mountain slopes �etween the Green River and Range
Creek. Slopes are 50 to 70 per�ent, 300 to 400 feet
long, and plane to slightly �onvex . They have south
aspe�t at lower elevations and north aspe�t at higher
elevations. The present vegetation is mainly pinyon, Utah
juniper, Salina wildrye, Mormon-tea, and Douglas-fir.
Elevation is 5,200 to 8,900 feet. The average annual
pre�ipitation is a�out 14 to 16 in�hes, the average
annual air temperature is 42 to 45 degrees F, and the
average freeze-free period is 100 to 120 days .

This unit is 50 per�ent Podo very �ouldery sandy loam,
dry, 50 to 70 per�ent slopes ; 30 per�ent Ro�k out�rop ;
and 20 per�ent other soils . The Podo soil is on mountain
slopes, and the areas of Ro�k out�rop o��ur as nearly
verti�al ledges and �liffs . The �omponents of this unit
are so intri�ately intermingled that it was not pra�ti�al to
map them separately at the s�ale used .

In�luded in this unit are a�out 10 per�ent Ca��a
�ouldery loam, 40 to 70 per�ent slopes ; 5 per�ent Beje
very gravelly fine sandy loam ; and 5 per�ent Gu�en soils
that have slopes of 50 to 80 per�ent . These in�luded
soils are intermingled throughout the unit .

The Podo soil is shallow and well drained . It formed in
�olluvium and residuum derived dominantly from
sandstone and shale. Typi�ally, the surfa�e layer is
�rown very �ouldery sandy loam a�out 5 in�hes thi�k .
The underlying material to a depth of 12 in�hes is strong
�rown gravelly sandy loam. Depth to sandstone ranges
from . 10 to 20 in�hes .

Permea�ility of the Podo soil is moderately rapid .
Availa�le water �apa�ity 1 to 2 in�hes. Water supplying
�apa�ity is 2 to 4 in�hes. Effe�tive rooting depth is 10 to
20 in�hes . The organi� matter �ontent of the surfa�e
layer is 1 to 3 per�ent . Runoff is rapid, and the hazard of
water erosion is high .

Ro�k out�rop �onsists of areas of exposed �edro�k,
dominantly sandstone .

This unit is used for wildlife ha�itat .
The potential vegetation on the Podo soil in�ludes an

overstory of pinyon, Utah juniper, and Douglas-fir with a
�anopy of 50 per�ent . The understory vegetation is 10
per�ent grasses, 15 per�ent for�s, and 75 per�ent
shru�s. Among the important plants are �ir�hleaf
mountainmahogany, Utah servi�e�erry, �luegrass, and
Salina wildrye .

The site index for pinyon and Utah juniper is 37 .
Average yield is 6 �ords of wood per a�re. The potential
for the produ�tion of posts or Christmas trees is poor .
Limitations for the harvesting of wood produ�ts are
severe �e�ause of the steepness of slope, the hazard of
erosion, and ro�k fragments on the surfa�e .

This unit is not grazea�le �y livesto�k �e�ause of the
steepness of slope and the �ouldery surfa�e layer .

The Podo soil is in �apa�ility su��lass Vile,
nonirrigated, and the Ro�k out�rop is in �apa�ility
su��lass Vllls. The Podo soil is in the Upland Very Steep
Shallow Loam (Pinyon-Utah Juniper) woodland site .
Ro�k out�rop is not pla�ed in a range site.



97-Rottulee family-Trag �omplex . This map unit is
on mountain slopes and �anyonsides . It is in the vi�inity
of Whitmore and Emma Parks . Slopes are 30 to 60
per�ent. Elevation is 7,100 to 8,700 feet. The average
annual pre�ipitation is a�out 16 to 20 in�hes, the
average annual air temperature is 38 to 45 degrees F,
and the average freeze-free period is 60 to 100 days .

This unit is 60 per�ent Rottulee family loam, 30 to 60
per�ent slopes ; 20 per�ent Trag stony loam, 30 to 60
per�ent slopes, eroded ; and 20 per�ent other soils .
A�out 30 per�ent of the a�reage of this unit has slopes
of 30 to 50 per�ent . The �omponents of this unit are so
intri�ately intermingled that it was not pra�ti�al to map
them separately at the s�ale used .

In�luded in this unit are a�out 8 per�ent Trag �lay
loam, 5 per�ent Cure�anti family soils, and small areas
of Ro�k out�rop, Badland, and Sen�hert loam, 30 to 50
per�ent slopes .

The Rottulee family soil is moderately deep and well
drained. It formed in �olluvium and residuum derived
dominantly from sandstone and shale . Slopes are 50 to
100 feet long and are �onvex. The present vegetation is
servi�e�erry, Salina wildrye, and mountain �ig sage�rush .
Typi�ally, the surfa�e layer is reddish �rown loam a�out
2 in�hes thi�k . The upper 13 in�hes of the su�soil is
reddish �rown loam and �lay loam, and the lower 8
in�hes is reddish �rown gravelly silty �lay loam . The
su�stratum to a depth of 34 in�hes is reddish �rown
gravelly silt loam over shale. Depth to shale ranges from
20 to 40 in�hes .

Permea�ility of the Rottulee family soil is moderate .
Availa�le water �apa�ity is a�out 5 to 6 in�hes . Water
supplying �apa�ity is 7 to 10 in�hes . Effe�tive rooting

depth is 20 to 40 in�hes. The organi� matter �ontent of
the surfa�e layer is 3 to 5 per�ent . Runoff is rapid, and
the hazard of water erosion is moderate . The hazard of
soil �lowing is moderate .

The Trag soil is very deep and well drained . It formed
in �olluvium derived dominantly from sandstone and
shale. Slopes are 75 to 100 feet long and are �on�ave .
The present vegetation is mainly mountain �ig
sage�rush, Salina wildrye, snow�erry, servi�e�erry, and
s�attered Douglas-fir. Typi�ally, the surfa�e layer is dark
grayish �rown stony loam a�out 10 in�hes thi�k. The
su�soil is dark grayish �rown �lay loam a�out 26 in�hes
thi�k. The su�stratum to a depth of 60 in�hes or more is
dark grayish �rown and very pale �rown �lay loam .

Permea�ility of the Trag soil is moderate . Availa�le
water �apa�ity is a�out 9 .0 to 10 .5 in�hes. Water
supplying �apa�ity is 10 to 16 in�hes . Effe�tive rooting
depth is 60 in�hes or more . The organi� matter �ontent
of the surfa�e layer is 3 to 5 per�ent . Runoff is rapid,
and the hazard of water erosion is high .

This unit is used for wildlife ha�itat and rangeland .
The potential plant �ommunity on the Rottulee family

soil is 20 per�ent grasses, 10 per�ent for�s, and 70
per�ent shru�s . Among the important plants are �ir�hleaf
mountain mahogany and servi�e�erry .

For �riti�al erosion �ontrol, small areas �an �e
me�hani�ally treated and seeded. Plants that may �e
suita�le for �riti�al area seedings are those native to the
soil and intermediate wheatgrass, or�hardgrass, smooth
�rome, ladak alfalfa, Lewis flax, small �urnet, and yellow
sweet�lover .

This soil is not grazea�le �y livesto�k �e�ause of the
steepness of slope .

The potential plant �ommunity on the Trag soil is 60
per�ent grasses, 10 per�ent for�s, and 30 per�ent
shru�s. Among the important plants are Salina wildrye,
�luegrass, mountain �ig sage�rush, and snow�erry.

If the desira�le forage plants are mostly depleted,
�rush management and seeding �an �e used to improve
the rangeland vegetation . Suita�le �rush management
pra�ti�es in�lude pres�ri�ed �urning, �hemi�al spraying,
and me�hani�al treatment .

The suita�ility of the Trag soil for rangeland seeding is
good. Plants suita�le for seeding in�lude those native to
this soil and intermediate wheatgrass, smooth �rome,
regar �rome, slender wheatgrass, and alfalfa . The
suita�ility for grazing is good .

This unit is in �apa�ility su��lass Vile, nonirrigated .
The Rottulee family soil is in the Mountain Very Steep
Stony Loam (Browse) range site. The Trag soil is in the
Mountain Loam (Saline Wildrye) range site .
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310 INTRODUCTION

This �hapter presents a des�ription of the �iologi�al resour�es found on the Dugout Canyon well site areas .

311 Vegetative, Fish and Wildlife Resour�es

Vegetative, fish, and wildlife resour�e �onditions in and adja�ent to the proposed de-gasifi�ation wells are

dis�ussed in Se�tion 320 of this su�mittal and the approved M&RP .

312 Potential Impa�ts to Vegetative, Fish, and Wildlife Resour�es

Potential impa�ts to vegetative, fish, and wildlife resour�es and the asso�iated mitigation plan is presented in

Se�tions 330 and 340 of this �hapter .

313 Des�ription of Re�lamation Plan

The re�lamation plan used to restore the vegetative, fish, and wildlife resour�es to a �ondition suita�le for the

postmining land use is presented in Se�tion 340 .

320 ENVIRONMENTAL DESCRIPTION

321 Vegetation Information

This se�tion and the approved M&RP �ontain the environmental des�riptions of the vegetation for the permit and

adja�ent areas .

321 .100 Plant Communities Within the Proposed Permit Area

During June 2002, the de-gasifi�ation well sites were surveyed �y Melvin Coonrod, David Steed, and M . Dean

Sta�y of Environmental Industrial Servi�es (EIS) . The report and survey for the areas are in�luded in

Atta�hment 3-1 .

3- 1
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321 .200 Land Produ�tivity Prior to Mining

O�ular estimations for produ�tivity and per�ent over-story are shown in Ta�le 3-1 .

TABLE 3-1

Produ�tivity and Per�ent Over-story

322 Fish and Wildlife Information

A summary of the fish and wildlife resour�e information for the permit and adja�ent areas is �ontained in

Se�tions 322 .100 through 322 .200 of the approved M&RP .

322.100 Level of Detail

The s�ope and level of detail within the approved M&RP are suffi�ient to design the prote�tion and

enhan�ement plan for wildlife and fish in the area .

322.200 Site-Spe�ifi� Resour�e Information

Raptors - An aerial raptor nest survey was done in the Pine Canyon area �y the Utah Division of Wildlife

Resour�e (DWR) and CFC personnel in the Spring of 2002, refer to Plate 3-1 . In SW 1/4 of Se�tion 16,

Township 13 South, Range 12 East, two ina�tive Golden Eagle nests were found . In the NE 1/4 of Se�tion 22,

Township 13 South, Range 12 East, one ina�tive Golden Eagle nest was found .

A raptor survey will �e �ondu�ted ea�h year that the wells are in operation .

3-2
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Well No. Produ�tivity (l�s .) Over-Story

MW-06 100 Spru�e/fir

MW-08 300 Zero
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Bats - A �at survey was �ondu�ted on 4 and 5 June 2002, JBR Environmental Consultants found suita�le �at

ha�itat in the area . The report on the �at survey will �e in�luded in the Dugout Canyon Mine 2002 Annual

Report. The survey found �ats in the area �ut no threatened or endangered �at spe�ies were found .

Mexi�an Spotted Owl - In the Summer of 2002, an aerial survey was �ondu�ted in the Pine Creek area a�ove

the Dugout Canyon Mine . The survey mem�ers in�luded Chris Colt-DW R, Dave Mills-Pri�e Field Offi�e Bureau

of Land Management, Mel Coonrod-Environmental Industrial Servi�e, and Dr . David W. Willey-High Desert

Resear�h, Bozeman Montana . Dr. Willey stated in his report that he �elieves that the Pine Creek and Pine

Canyon area represent unsuita�le ha�itat for the spotted owl . He �on�ludes that the �ulk of the area does not

warrant surveys for the Mexi�an Spotted Owls due to an overall la�k of suita�le ha�itat . Both well sites are

within the unsuita�le ha�itat area and do not need to �e surveyed . The report is in�luded in Atta�hment 3-3 .

Threatened and Endangered Plant and Wildlife Spe�ies - There are no known threatened and endangered

plant and wildlife spe�ies within the sites planned for de-gasifi�ation wells . A threatened, endangered, and

sensitive spe�ies survey report is in�luded in Atta�hment 3-2 .

322.300 Fish and Wildlife Servi�e Review

If requested, Dugout Canyon authorizes the release of information pertaining to Se�tion 322 and 333 to the U .

S. Fish and Wildlife Servi�e Regional and Field Offi�e for their review .

323 Maps and Aerial Photographs

Lo�ation of the well sites �an �e seen in Figure 1-1 of this su�mittal .

323.100 Lo�ation and Boundary of Proposed Referen�e Area

Referen�e areas for the de-gasifi�ation wells were not esta�lished during the vegetative study �ondu�ted in the

Summer of 2002 . A referen�e area will �e developed adja�ent to the well prior to drilling, during the growing

season of 2003 and will �e pla�ed on the vegetation drawing, Plate 3-2 . Produ�tivity of the referen�e area will

�e �ased on the Division's 1992 Vegetation Guidelines and the Natural Resour�es Conservation Servi�e

evaluate produ�tivity estimates .

3-3
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323.200 Elevation and Lo�ations of Monitoring Stations

Refer to Se�tion 323 .200 of the approved M&RP .

323.300 Fa�ilities for Prote�tion and Enhan�ement

Se�tion 333.300 and 358 .500 of the approved M&RP �ontain additional dis�ussion pertaining to prote�tive

measures to �e taken �y Dugout Canyon on �ehalf of wildlife .

323.400 Vegetation Type and Plant Communities

Vegetative types and plant �ommunities are outlined in the vegetative report in Atta�hment 3-1 Plate 3-1 in

the approved M&RP gives details of the vegetation types lo�ated adja�ent to the well sites .

330 OPERATION PLAN

331 Measures Taken to Distur� the Smallest Parti�le Area

The well sites will �e sized to distur� the smallest a�reage possi�le and still meet the requirements for the

drilling equipment. The drainage �ontrol required will �e �uilt to satisfy the environmental requirements .

332 Des�ription of Anti�ipated Impa�ts of Su�siden�e

No su�siden�e is anti�ipated with the installation of the de-gasifi�ation wells

333 Plan to Minimize Distur�an�es and Adverse Impa�ts

General �ontrol and mitigation measures addressing potential related �iologi�al impa�ts will in�lude the

following :

¢

	

Minimizing the total area of distur�an�e,

¢

	

Design, �onstru�tion, and operation of the well sites to minimize �iologi�al impa�ts in�luding
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�arriers to wildlife movement,

¢

	

Ex�lusion of wildlife from potentially hazardous areas, and

¢

	

Re�lamation of distur�ed areas when they are no longer needed .

333.100 Minimize Distur�an�e to Endangered or Threatened Spe�ies

Dugout Canyon will apply all methods ne�essary to minimize distur�an�es or any adverse effe�ts to threatened

or endangered spe�ies of spe�ial interest .

333.200 Spe�ies and Ha�itats

All spe�ies and ha�itats within the permit area will �e prote�ted to the �est of Dugout Canyon's a�ility .

333.300 Prote�tive Measures

Refer to Se�tion 333 .300 of the approved M&RP .

340 RECLAMATION PLAN

341 Revegetation

Revegetation of the sites will o��ur in two phases . The first phase is to redistri�ute topsoil and seed the well

area not needed for a��ess to the gas exhaust �lower . The se�ond phase will �onsist of plugging the well and

distri�uting the remaining topsoil and seeding .

The short-term goal of this revegetation plan is the immediate sta�ilization of the distur�ed sites through erosion

�ontrol . This o�je�tive will �e a�hieved through �ontrolled grading pra�ti�es, proper seed�ed preparation to

en�ourage rapid plant esta�lishment, in�lusion of rapidly esta�lishing spe�ies in the seed mixture to �e planted,

and mul�h appli�ation .

The long-term goals are to esta�lish useful, produ�tive range and wildlife ha�itat . These goals will �e attained

through the sele�tion and pla�ement of desira�le and produ�tive plant spe�ies and a �ommitment to monitor
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and maintain revegetated areas throughout the �ond lia�ility period .

The well sites will �e fen�ed to prevent wildlife and livesto�k from grazing the re�laimed areas until �ond

release .

341 .100 S�hedule and Timeta�le

The re�lamation timeta�le as shown in Figure 5-7 of this su�mittal and re�lamation monitoring s�hedule is

found in Chapter 3, Ta�le 3-3 of the approved M&RP .

341 .200 Des�riptions

Spe�ies and Amounts of Seed - The well sites will �e planted with the seed mixes listed in Ta�le 3-2 . The

seed mix will �e used in �oth �ontemporaneous and final re�lamation phases . The seed will �e in�orporated

with mul�h and applied �y hydroseeding .

Methods Used for Planting and Seeding - The de-gasifi�ation sites will �e graded and re�laimed . Refer to

Chapter 5 for dis�ussion of the sequen�e of the �onstru�tion and re�lamation of the sites .

The area will graded to final �ontour, then ripped to relieve �ompa�tion . The depth of ripping will �e from 18 to

24 in�hes. Following ripping, topsoil will �e applied to the ripped surfa�e and left in a roughened state .

Mul�hing Te�hniques - Organi� mul�h will �e applied at the rate of 2,000 pounds per a�re and an�hored with

a ta�kifier

Irrigation, Pest, and Disease Control - No irrigation is planned and pesti�ides will not �e used unless

previously approved �y the Division .

Measures Proposed for Revegetation Su��ess - Refer to Se�tion 356.
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341 .300 Greenhouse Studies, Field Trials or Other Equivalent Studies

Refer to the Se�tion 341 .300 of the approved M&RP.

342 Fish and Wildlife

Prior to �olle�ting and sto�kpiling topsoil, ro�k and woody vegetation will �e removed and piled on distur�ed

area perimeter. The ro�ks and woody vegetation piles will provide �over and prote�tion from adverse weather

and predators for small mammals and upperland game �irds . These stru�tures will provided per�hes for song

�irds and small raptors spe�ies .

342.100 Enhan�ement Measures

No enhan�ements are planned other than those des�ri�ed in the this se�tion .

342.200 Plants Used for Wildlife Ha�itat

Nutritional Value - The nutritional value will �e �onsistent with that of vegetation in the surrounding areas .

Cover - The goal is to esta�lish plant spe�ies whi�h will provide suffi�ient �over for wildlife of the area .

A�ility to Support and Enhan�e - Refer to the Se�tion 342 in the approved M&RP .

342.300 Cropland

Cropland is not a postming land use .
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342.400 Residential, Pu�li� Servi�e, and Industrial Land Use

No residential, industrial or pu�li� servi�e use is planned .

350 PERFORMANCE STANDARDS

351 General Requirements

Dugout Canyon �ommits to �ondu�t all operations in a��ordan�e with the plans su�mitted in Se�tions

R645-301-330 through R645-301-340 of the permit appli�ation .

352 Contemporaneous Re�lamation

0

Re�lamation a�tivities prior to final re�lamation will, to the extent feasi�le, �e preformed �ontemporaneously

with �onstru�tion operations. In Chapter 5 see Figure 5-7 .

Ta�le 3-2

Re�lamation Seed Mix

SPECIES # pls/a�re # pls/sq . ft .**
Grasses, For�s, and Shru�s

Blue Grama(724,000 seeds/l�)* 2.0 33
Needle & Thread(150,000 seeds/l�)* 1 .0 3
Palmer Penstemon(610,000 seeds/l�)* 1 .0 14

Sand�erg Bluegrass(1,100,00 seeds/l�)* 1 .0 25
Western Wheatgrass(114,000 seeds/l�)* 3.0 8
Wyoming Big Sage(2,500,000 seeds/l�)* 0.5 29
TOTAL 8.5 112
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Transplants and/or seedings per a�re

Snow�erry*

Woods Rose*

Oregon Grape*

Current*

TOTAL

* Native Plants

** Rounded nearest whole seed

353 Revegetation: General Requirements

A vegetative �over will �e esta�lished on all re�laimed areas to allow for the designated postmining land use

of grazing and wildlife ha�itat. Refer to Se�tion 411 for additional information .

353.100 Vegetative Cover

The seed mix proposed for revegetation is intended to provide vegetative �over that will �e diverse, effe�tive,

and permanent . The seed mixture was sele�ted with respe�t to the �limate, potential seed�ed quality,

erosion �ontrol, drought toleran�e, and the mixture's a�ility for qui�k esta�lishment and spreading .

Native Spe�ies - The re�lamation vegetation mixture will �e �omprised of spe�ies indigenous to the area

and �apa�le of a�hieving the postmining land use . Diversity of spe�ies should allow utilization of plants �y

wildlife and domesti� livesto�k . The re�ommended seed mix is �omprised of native spe�ies .

Extent of Cover - The vegetative �over will �e at least equal in extent to the �over at the designated

referen�e areas .

Sta�ilizing - The vegetative �over mixture is �apa�le of sta�ilizing the soil surfa�es from erosion .

125

125

125

125

500
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353.200 Reesta�lished Plant Spe�ies

Compati�le - The reesta�lished plant spe�ies have �een sele�ted to insure their �ompati�ility with the

approved postmining use .

Seasonal Chara�teristi�s - The revegetation plant spe�ies will have the same growing season as the

adja�ent areas .

Self-Generation - The reesta�lished plants are spe�ies �apa�le of self-generation and plant su��ession .

Compati�ility - The seed mix suggested for revegetation �ontains plants native to the area and �ompati�le

with the plant and animal spe�ies of the permit area .

Federal and Utah Laws or Regulations - The seed mix pur�hased to revegetate the de-gasifi�ation well

sites will �ontain no poisonous or noxious plant (see Se�tion 234 .200). No spe�ies will �e introdu�ed in

the area without �eing approved �y the Division .

353.300 Vegetative Ex�eption

Dugout Canyon does not require vegetative ex�eption at this time .

353.400 Cropland

The permit area �ontains no land designated as �ropland .

354 Revegetative: Timing

Dugout Canyon will follow the re�ommended guidelines for revegetation and planting during the first normal

period for favora�le planting �onditions after repla�ement of the topsoil . In Utah the planting period is

usually Fall due to the pre�ipitation events .
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355 Revegetation: Mul�hing and Other Soil Sta�ilizing Pra�ti�es

Mul�h and/or other soil sta�ilizing pra�ti�es (roughing, et� .) will �e used on all areas that have �een

regraded and �overed �y topsoil (Se�tion341 .200). Dugout Canyon Mine will exer�ise �are to guard against

erosion during and after appli�ation of topsoil .

356 Revegetation: Standards for Su��ess

The su��ess standards will �e developed on�e referen�e areas have �een esta�lished and prior to site

distur�an�e .

The sampling methods to �e used during re�lamation will �e spe�ifi� to the requirements at the time of

re�lamation. Nonetheless, a��ording to the �urrently approved UDOGM guidelines, these sampling

methods would �e used : sample adequa�y, �over (line inter�eption), density (�elt transe�ts or plots) and

produ�tivity (�lipping and/or NRCS estimation) . The Ja��ard's Community Coeffi�ient will �e used to

�al�ulate a��epta�le plant similarity and diversity .

356.100 Su��ess of Revegetation

The su��ess standards for approval will �e judged on the effe�tiveness of the vegetation for postmining land

use, the extent of �over on ea�h de-gasifi�ation well site �ompared to the su��ess standard outlined in

Se�tion 356 .

Sampling Te�hniques - Dugout Canyon will �omply with the standards for su��ess, statisti�ally valid

sampling te�hniques for measuring su��ess, and the approval methods outline in the Division's "Vegetation

Information Guidelines, Appendix A" for sampling .

Standards for Su��ess - The standards for su��ess will in�lude �riteria representative of undistur�ed lands

in the area of the permit and as dis�ussed in Se�tion 356 .200 .
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356.200 Standards for Su��ess

Standards of su��ess will �e applied in a��ordan�e with the approved postmining land use as des�ri�ed in

this se�tion .

Grazing Land and Pasture Land - The ground �over, sto�king and produ�tion of living plants on the

revegetated area will �e at least equal to the su��ess standards .

Cropland - There is no area designated as �ropland within the de-gasifi�ation well sites .

Fish and Wildlife Ha�itat - The su��ess of revegetation for wildlife ha�itat will �e determined on the �asis

of tree and shru� sto�king and vegetative ground �over . Cover su��ess will not �e less than that required to

a�hieve the approved postmining land use .

Industrial, Commer�ial or Residential - The postmining land use for the permit area is not designated for

industrial, �ommer�ial, or residential use .

Previously Distur�ed Areas - Neither of the sites have �een previously distur�ed . The sites have �een

used as livesto�k open range, and wildlife ha�itat.

356.300 Siltation Stru�tures

Siltation stru�tures will �e maintained until the distur�ed areas have �een sta�ilized and revegetated . For

additional details on siltation stru�tures, see Se�tion 542 of this amendment .

356.400 Removal of Siltation Stru�tures

The land on whi�h siltation stru�tures are lo�ated will �e revegetated in a��ordan�e with the re�lamation

plan dis�ussed in Se�tion 353 and 357 .
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357 Revegetation: Extended Responsi�ility Period

Dugout Canyon will �e responsi�le for the su��ess of revegetation for a period of 10 years following seeding

of the re�laimed area or upon Division �ond release .

357.100 Extended Period Begins

The period of extended responsi�ility will �egin after distur�ed areas have �een reseeded .

357.200 Vegetation Parameters

Vegetation parameters will equal or ex�eed the approved su��ess standard during the last 2 years of the

responsi�ility period . The su��ess standards are outline in Se�tion 356 of this appli�ation .

357.300 Hus�andry Pra�ti�es

Dugout Canyon will �omply with Division approved hus�andry pra�ti�es whi�h will �e normal �onservation

pra�ti�es within the region for the well sites. These pra�ti�es may in�lude disease, pest, and vermin

�ontrol : and any pruning, seeding, and transplanting required .

358 Prote�tion of Fish, Wildlife, and Related Environmental Values

Dugout Canyon will minimize distur�an�es and adverse impa�ts on wildlife and their related environments

as outline in Se�tion 333 of the approved M&RP and Se�tion 342 of this su�mittal . See Chapter 7, Se�tion

731 .100 of the approved M&RP for methods to prote�t water sour�es in the area .

358.100 Existen�e of Endangered or Threatened Spe�ies

The well sites will not �e �onstru�ted or operated where they might jeopardize the existen�e of any

endangered or threatened spe�ies. A threatened, endangered, and sensitive spe�ies survey report is

in�luded in Atta�hment 3-2 .
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Any state or federally listed endangered or threatened spe�ies will �e reported to the Division upon its

dis�overy. Lists of threatened, endangered, and sensitive spe�ies are in�luded as Ta�les 3-1 and 3-3 of the

approved M&RP .

358.200 Bald and Golden Eagles

Refer to Se�tion 358 .200 of approved M&RP .

358.300 Taking of Endangered or Threatened Spe�ies

Dugout Canyon understands that there is no permission implied �y these regulations for taking or

endangered or threatened spe�ies, their nests, or eggs .

358.400 Repla�ement of Wetland or Riparian Vegetation

The sites �ontain no wetland or riparian vegetation .

358.500 Manmade Wildlife Prote�tion Measure

Ele�tri� Power Lines - No utilities will exist at either of the well sites .

Potential Barriers - No potential �arriers will exist at any of the well sites, ex�ept for the perimeter fen�e .

Pond Prote�tion - See Se�tion 241 .
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Referen�e :

Utah State University. 1995 . Forage and Conservation Planting Guide, Appendix C, Complied �y

the Utah State Interagen�y Plant Materials Committee, Pu�lished �y SARE Western Region .
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VEGETATION INVENTORY

CANYON FUEL COMPANY, LLC
DUGOUT CANYON MINE METHANE DEGAS WELLS

(MW-O1 THROUGH MW-08)

CONDUCTED
JUNE 4, 2002

BY
EIS ENVIRONMENTAL & ENGINEERING CONSULTING

31 NORTH MAIN
HELPER, UTAH 84526

(435) 472-3814
FAX- (435) 472-8780
www.eisenviro.�om



Introdu�tion

The Dugout Canyon Mine is lo�ated east of Wellington in Dugout Canyon, Car�on
County, Utah . The Dugout Canyon Mine is owned and operated �y Canyon Fuel
Company, LLC . This report �ontains the vegetation inventory for the eight proposed
methane degas wells lo�ated on the ridge atop the mines �urrent underground operations .
The areas were surveyed June 4h, 2002 �y Melvin Coonrod, David Steed and M . Dean
Sta�y of EIS Environmental & Engineering Consulting.

Methodology

During the vegetation inventory information a�quired was re�orded onto inventory field
sheets (See Atta�hment 1) . Sampling of vegetation was a��omplished �y surveying a
�om�ined 15 transe�ts for the eight proposed wells with ea�h transe�t spanning 100 feet
(See Figure 1). Ea�h transe�t asso�iated with the proposed development was randomly
pla�ed and inventoried on 10 foot intervals along the 100 foot transe�t, giving ea�h
transe�t a total of 100 sampling points. Ea�h area surveyed was thoroughly inspe�ted and
given an estimated total a�ove ground �iomass for her�a�eous materials . In areas that
�ontained trees, an o�ular estimation for total �anopy �over.

Findings

The proposed area supports relatively simple plant �ommunities with a few �onspi�uous
dominant vegetation types . The area proposed for development is �omprised of all
vegetation life forms in�luding trees, shru�s, grasses and for�s . For a �omplete list of
spe�ies inter�epted within the transe�ts see Ta�le 1 . Total ground �over, whi�h
�omprised all her�a�eous spe�ies, woody spe�ies and litter was 67 per�ent, while woody
plant �over alone totaled 22 per�ent .

O�ular estimations for produ�tivity and per�ent overstory were also re�orded during this
survey. Results for proposed lo�ation MW-04 and a��ess route were 300 pounds per
a�re, and zero per�ent overstory. MW-03 was estimated at 400 pounds per a�re and zero
per�ent overstory. MW-08 was estimated at 300 pounds per a�re and zero per�ent
overstory . O�ular estimates for MW-07 resulted in a 90 per�ent aspen overstory for
transe�t num�er six and 20 per�ent spru�e/fir overstory for transe�t num�er seven.
Produ�tivity for this area was estimated at 100 pounds per a�re . MW-02 and MW-06
shared similar produ�tivity values of 100 pounds per a�re and ten per�ent spru�e fir
overstory . Transe�ts 10 and 11 asso�iated with proposed well lo�ation MW-01 had
approximately 100 pounds per a�re present and zero per�ent overstory. Transe�ts 12 and
13 asso�iated with proposed well lo�ation MW-05 had approximately 380 pounds per
a�re and zero per�ent overstory. Transe�ts 14 and 15 asso�iated with a��ess routes to
proposed well lo�ations MW-O1 and MW-05 had approximately 150 pounds per a�re
present and zero per�ent overstory .
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O�servations

It is important to note that the majority (six) of the proposed lo�ations had �een
previously distur�ed and re�laimed, as eviden�ed �y the non-native spe�ies that
dominated the majority of the sites . All of the lo�ations are a��essi�le from existing
roads that will require only minimal upgrade to fa�ilitate drill a��ess . In addition it was
apparent that the overall area has experien�ed drought �onditions over the last two to
three years, this in �om�ination with eviden�e of heavy domesti� livesto�k grazing is
refle�ted in lower than expe�ted produ�tivity estimates . The majority of the lo�ations
having �een reseeded with a desira�le seed mix for livesto�k and has resulted in
�on�entrated �y livesto�k at those sites .
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Ta�le I

Canyon Fuel Company
Eight Well Degas Per�entage Ground Cover Data

Well Name Common Name S�ientifi� Name Transe�t Num�ers sum
MW-01 14 11 12

Alfalfa Meti�ago sp 0 0 8 8
Ci�er milkvet�h Astragalus �i�er 0 1 1 2
Dandelion Taraxa�um qftinale 0 1 0 1
Daisy sp Erigeron sp 0 0 1 1
Needle & Thread Sttpa �omata 0 5 0 5
Penstemon Penstemon sp 0 0 1 1
Salina wffdrye Elymus salinus 4 0 0 4
Sand�ag �luegrass Poa se�unda 3 11 0 14
Wheat grass Agropyron sp 3 2 0 5
Winter fat Ceratoides lanata o 0 1 1
Total Smelts 10 20 12 42

Jhvsieal Chara�teristi�s
Bare ground Soil surfa�e 51 42 39 132
Litter Leaves, Stems, O.M. 28 25 16 69
Ro�k Ro�k 1 5 10 16
Total Physi�al Chara�teristi�s 80 72 65 217

Trees/Shru�s
Artemesia tridentata Wyoming �ig sage 10 8 23 41

MW-02
Alfalfa Meti�ago sp 1 1
Needle & Thread Stipa �omata 3 3
Wheat grass Agropyron sp 7 7
Total Smeles 11 11

Physi�al Chara�teristi�s
Bare ground Soil surfa�e 64 64
Litter Leaves, Stems, O.M 15 15
Ro�k Ro�k 9 9
Total Physi�al Chara�teristi�s 88 88

1 ISnow�erry

	

Symphori�arpos oreophilus



0
MW-03 4

Blue grama Bouteloua gra�ilis 13 13
Dandelion Taraxa�um offi�inale 1 1
Needle & Thread Stipa �omata 8 8
Wheat grass Agropyron sp 7 7
Total Spe�ies 29 29

Physi�al Chara�teristi�s
Bare ground Soil surfa�e 18 18
Litter Leaves, Stems, O.M 43 43
Total Physi�al Chara�teristi�s 61 61

Trees/Shru�s
Artemesia tridentata Wyoming �ig sage 7 7
Snow�erry Symphori�arpos oreophilus 3 3

MW-04 I I a
Blue grams Bouteloua gra�ilis 6 5 6 17
Ci� er milkvet�h Astragalus �i�er 0 0 2 2
Dandelion Taraxa�um offi�inale 3 1 0 4
Daisy sp Erigeron sp 0 0 3 3
Lupine Lupinus sp 0 0 2 2
Penstemon Penstemon sp 1 0 0 1
Phlox sp Phlox sp 0 0 2 2
Wheat grass Agropyron sp 4 0 5 9
Total Spe�ies 14 6 20 40

Physi�al Chara�teristi�s
Bare ground Soil surfa�e 8 2 28 38
Litter Leaves, Stems, O.M. 22 8 28 58
Ro�k Ro�k 6 2 2 10
Total Physi�al Chara�teristi�s 36 12 58 106

Trees/Shru�s
Artemesia tridentata Wyoming �ig sage 45 79 20 144
Ru��er ra��it�rush Chrysothamnus nauseosus 5 0 2 7
Snow�erry Symphori�arpos oreophilus 0 3 0 3



0
MW-05 13 14 1S

Alfalfa Meti�ago sp 8 9 8 25
Cryptantha sp Cryptantha sp. 1 0 0 1
Dandelion Taraxa�um qffl�inale 0 1 0 1
Daisy sp Erigeron sp 0 0 1 1
Wheat grass Agropyron sp 1 0 2 3
Total Sae�ies 10 10 11 31

Physi�al Chara�teristi�s
Bare ground Soil surfa�e 31 35 40 106
Litter Leaves, Stems, O.M. 26 31 26 83
Ro�k Ro�k 14 11 6 31
Total Physi�al Chara�teristi�s, 71 77 72 220

Trees/
Artemesia tridentata Wyoming �ig sage 17 9 13 39
Ru��er ra��it�rush Chrysothamnus nauseosus 2 4 4 10

MW-06 9
Alfalfa Meti�ago sp 2 2
Current Ri�es sp 2 2
Oregon grape Mahonia repens 4 4
Sand�ag �luegrass Poa se�unda 2 2
Wheat grass
Total Sue�ies

Agropyron sp 5
15

S
1S

Jhvsi�al Chara�teristi�s
Bare ground Soil surfa�e 38 38
Litter Leaves, Stems, O.M. 19 19
Ro�k Ro�k 8 8
Total Physi�al Chara�teristi�s 65 65

Trees/Shra�s
Snow�erry Symphori�arpos oreophilus 7 7
Woods Rose Rosa woddsi 13 13



MW-07 6 7_
Blue grama Bouteloua gra�ilis 1 0 1
Dandelion Taraxa�um offi�inale 3 0 3
Oregon grape Mahonia ripens 2 4 6
Sand�erg �luegrass Poa se�unda 6 3 9
Wheat grass Agropyron sp 11 9 20
Yarrow A�hillea sp 1 0 1

Total Sue�ies 24 16 40

Physi�al Chara�teristi�s
Bare ground Soil surfa�e 7 0 7
Litter Leaves, Stems, O.M. 61 57 118
Total Physi�al Chara�teristi�s 68 57 125

TreestS�ru�s
Douglas fir Pseudotsuga menziesii 0 3 3
Snow�erry Symphori�arpos oreophilus 7 24 . 31
Aspen Populus tremuloides 1 0 1

MW-08 A
Blue grama Bouteloua gra�ilis 17 17
Dandelion Taraxa�um offi�inale 3 3
Needle & Thread Stipa �omata 1 1
Penstemon Penstemon sp 1 1
Phlox sp, Phlox sp 5 S
Sedge. , Carex sp. 1 1
Wheat grass Agropyron sp 5 5
Total Swedes 33

Physi�al Chara�teristi�s
Bare ground Soil surfa�e 13 13
Litter Leaves, Stems, O.M. 35 35
Total Physi�al Chara�teristi�s 48 48

Trees/Shru�s
Artemesia tridentata Wyoming �ig sage 17 17
Snow�erry Symphori�arpos oreophilus 2 2
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Melvin A. Coonrod
Owner, EIS

Mel Coonrod has a Ba�helors of S�ien�e Degree in Verte�rate Zoology and Chemistry, a Masters Degree in Silvi�ulture,
and Post-Graduate work in e�ology. Mel has a wide range of experien�e in the environmental arena. Beginning as an
instru�tor in two major universities, then into the private se�tor where he �uilt the largest reforestation TSI �ontra�ting
firm in the Intermountain West, planting in ex�ess of one million trees per year . In the mid-1970's, he was hired �y Getty
Oil Company as an environmental �oordinator, and �ompleted the se�ond Approved Mine Re�lamation Plan in Utah.
When Texa�o pur�hased Getty Oil in 1981, Mel founded EIS Environmental Industrial Servi�e . Under his dire�tion, the
firm has implemented numerous NEPA do�uments, PAP's, LBA's . re�lamation and engineering plans throughout the
west. The first two �oal mines to re�eive Phase II Bond Release were proje�ts* in whi�h EIS played a major role in �oth
planning and implementation . Mel is li�ensed in engineering ; lands�ape ar�hite�ture; general �ontra�ting ; and is �ertified
for Threatened, Endangered, and Sensitive Spe�ies surveys; wetland delineation ; raptor inventories; as�estos inspe�tion ;
and numerous MSHA ratings . He is also a li�ensed pilot and a fully �ertified diver in open water, with s�u�a ratings in
various areas.

In addition to his vast experien�e in a variety of fields, he has pu�lished a num�er of arti�les and has worked extensively
with several government agen�ies in developing training films and literature used to instru�t �oth industry and agen�y
personnel in areas of re�lamation and wildlife enhan�ement . Mel's philosophy relative to development is to �reate a win-
win s�enario, wherein the resour�e �an �e utilized in a �ost-effe�tive manner, while at the same time the environment �an
�e enhan�ed to su�h a degree through �ost-effe�tive mitigation that there is no net loss for the life of the proje�t.

41
David K. Steed

Proje�t Manager/E�ologist

Mr. Steed (B.S. E�ology, 1993 Idaho State University) is an experien�ed Environmental Consultant and Proje�t Manager
with highly developed administrative and de�ision-making skills . Sin�e joining EIS in 1993, he has overseen the
�oordination and management of regulatory do�umentation and �aseline analysis required for state and federal mandates.
Mr. Steed develops and a�ts as primary author of most of the NEPA and EPA related regulatory do�umentation produ�ed,
and is profi�ient with all CERCLA, RCRA, and TSCA related do�umentation . He is a�le to interfa�e with agen�y
personnel on all levels and in the a�sen�e of the supervisor, is responsi�le for the fun�tions of the firm. Other spe�ifi�
duties in�lude the supervision of water, soil and vegetation monitoring ; wetland delineation, threatened, endangered and
sensitive spe�ies inventories, stream �lassifi�ation, aquati� restoration, �omplian�e �oordination, re�lamation supervision,
GIS mapping, marketing soli�itation; and �ontra�t management.

In 1998, Mr. Steed �ondu�ted an independent review for the Utah Regulatory Offi�e of the U .S. Army Corp of Engineers
of developed wetland mitigation proje�ts throughout the state of Utah . Through his role as Lead Proje�t E�ologist, his
study was utilized to determine the rate of fun�tional su��ess, as well as to develop a set of guidelines for insuring the
su��ess of future proje�ts. Asso�iated duties while assisting the COE in�luded independent review of federal wetland
guidelines, wetland delineations, proje�t management assistan�e, new-site review and interagen�y �oordination on poli�y
a�tion and design.

Other studies that Mr . Steed has �een asso�iated with in�lude : a nutrient �y�ling stream study in Yellowstone National
Park forthe National Park Servi�e to examinethe impa�ts to �urned watersheds from the 1988 fire; a two-year Department
of Energy telemetry study at the Idaho Nu�lear Engineering La�oratory upon the potential for radioisotope transport �yS small mammals; a �omparative U .S. Forest Servi�e stream study in Southeastern Idaho to determine the level of stream
degradation from year-long grazing; and numerous toxi�ity studies to determine the impa�t of heavy metals, pesti�ides,
and nutrient enri�hment upon salmonid �ommunities .
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THREATENED, ENDANGERED,
AND SENSITIVE SPECIES
INVENTORY REPORT

CANYON FUEL COMPANY, LLC
METHANE DEGAS WELLS
(MW-01 through MW-08)
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May 10, 2002

BY
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0 Introdu�tion

Canyon Fuel Company (CFC) has �ontra�ted EIS Environmental & Engineering Consulting to
�ondu�t a Threatened, Endangered and Sensitive Spe�ies (TES) survey for eight proposed methane
de-gasifi�ation well lo�ations. The proposed area is lo�ated in Car�on County east of Wellington,
Utah in T. 13 S . R. 12 E., Se�. 15 and 16 (Figure 1). The proposed wells and a��ess routes (Figures
2 through 7) are required to �e surveyed for a variety of TES spe�ies . Several TES spe�ies have
�een identified �y the U.S. Fish and Wildlife Servi�e (USFWS), State of Utah and BLM through past
studies as having the potential of o��urring within the general area of the distur�an�e asso�iated with
the proposed wells . On May 10`'', 2002, using esta�lished proto�ols, federally approved Field
Biologists of EIS �ondu�ted inventories for the following federally listed threatened and endangered
spe�ies �elieved to o��ur within this portion of Utah : Uinta Basin hookiess �a�tus (S�lero�a�tus
glau�us), Wright fishhook �a�tus (S�lero�a�tus wrightiae), despain foot�a�tus (Pedio�a�tus
despainii),Winkier foot�a�tus (Pedio�a�tus winkleri), last �han�e townsendia (Townsendia apri�a),
Jones �y�ladenia (Cy�ladenia humilis var. Jonesii), Graham �eardtonque (Penstemon grahamii),
Maguire daisy (Erigeron maguirei Cronq. var. maguirei), shru��y reed-mustard (S�hoen�ram�e
suffrutes�ens), �arne�y peppergrass (Lepidium �arne�yanum), and �arne�y reed-mustard
(S�hoeno�ram�e �arne�yi) .

EIS also �ondu�ted inventories for the following State of Utah and BLM �andidate and sensitive
spe�ies whi�h o��ur or have the potential of o��urring in Emery, Car�on and Du�hesne Counties,
in�luding; tufted �ryptantha (Cryptantha �aespitosa), Creutzfeldt-flower (Cryptantha �reutzfeldtii),
�anyon sweetvet�h (Hedysarum o��identale var. �anon), low hymenoxys (Hymenoxys depressa),
helenium hymenoxys (Hymenoxys helenioides), Bi�knell milkvet�h (Astragalus �onso�rinus), �asalt
milkvet�h (Astragalus su��inereus), sedge fes�ue (Festu�a dasy�lada), mussentu�hit gilia (Gilia
tenuis), entrada rushpink (Lygodesmia entrada), Book Cliffs �lazing star (Mentzelia multi�aulis var.
li�rina), Jones indigo-�ush (Psorothamnus ploydenius var jonesii), psoralea glo�emallow
(Sphaeral�ea psoraloides), Thompson talinum (Talinum thompsonii), and the avian spe�ies ;
�urrowing owl (Athene �uni�ularia) and loggerhead shrike (Lanius ludovi�ianus) .

Methodology

Uinta Basin hookiess -�a�tus

Areas suspe�ted to �ontain potential ha�itat for the Uinta Basin hookiess �a�tus �onsists of openings
in s�attered pinyon juniper woodlands, in asso�iation with gravelly hills and terra�es on Quaternary
and Tertiary alluvium soils in �old desert shru� �ommunities �etween 4,700 to 6,000 feet elevation,
flowering from May to June. As with all the TES spe�ies mentioned, if target spe�ies were lo�ated,
field personnel would flag the lo�ation, �olle�t vou�her spe�imens, mark the lo�ation on a quad-map,
and take a photograph of the spe�ies and ha�itat .
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Wright fishhook �a�tus

Areas suspe�ted to �ontain potential ha�itat for the Wright fishhook �a�tus �onsists of openings in
salt desert shru� to the juniper �ommunity at 4,790 to 6,120 feet elevation on the Man�os Shale
Formation, flowering from April to May .

Despain foot�a�tus

Areas suspe�ted to �ontain potential ha�itat for the despain foot�a�tus �onsists of open pinyon-
juniper �ommunity on limestone gravels at 6,000 to 6,200 feet elevation, flowering from late April
to early May .

Winkler foot�a�tus

Areas suspe�ted to �ontain potential ha�itat for the Winkler foot�a�tus �onsist of salt desert shru�
�ommunities �etween 4,790 and 5,210 feet elevation, flowering from late Mar�h to Mid May .

Last �han�e townsendia

Areas suspe�ted to �ontain potential ha�itat for the last �han�e townsendia �onsist of salt desert
shru� and pinyon junper �omunities on �lay or �lay silt soils of the Arapien and Man�os Shale
formations �etween 6,100 and 8,000 feet elevation, flowering from April to May .

Jones �y�ladenia

Areas suspe�ted to �ontain potential ha�itat for Jones �y�ladenia �onsist of gypsiferous saline soils
on the Chinle, Cutler and Summerville formations in �ool desert shru� and juniper �ommunities
�etween 4,400 and 6,000 feet elevation, flowering from mid May to June .

Graham �eardtongue

Areas suspe�ted to �ontain potential ha�itat for Graham �eardtongue �onsist of sparsely vegetated
desert shru� and pinyon juniper �ommunities on shaley talus knolls �etween 4,600 and 6,700 feet
elevation, flowering from May to mid June .

Maguire daisy

Areas suspe�ted to �ontain potential ha�itat for Maguire daisy �onsist of �ool, moist mesi� wash
�ottoms and dry, partially shaded slopes of eroded sandstone �liffs . Wingate, Chinle and Navajo
Sandstone formations in mountain shru�, Douglas fir, ponderosa pine, and lower limits of the juniper
woodland �ommunities �etween 5,600 and 7,200 feet elevation, flowering from June and July .

Canyon Fuel Company
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0 Shru��y reed-mustard

Areas suspe�ted to �ontain potential ha�itat for shru��y reed-mustard �onsist of �al�areous shale of
the Green River Shale formation in shadss�ale, pygmy sage�rush, mountain mahogany, juniper, and
other mixed desert shru� �ommunities �etween 5,400 and 6,000 feet elevation, flowering from May
to mid August.

Barne�y peppergrass

Areas suspe�ted to �ontain potential ha�itat for Barne�y peppergrass �onsist of white shale out�rops
on the Uinta formation in pinyon juniper (mainly on ridge �rests) �etween 6,200 and 6,500 feet
elevation, flowering from May to June .

Barne�y reed-mustard

Areas suspe�ted to �ontain potential ha�itat for Barne�y reed-mustard �onsist of mixed shads�ale,
eriogonum and ephedra �ommunities on the Chinle formation �etween 5,600 and 5,700 feet
elevation, flowering in May .

Tufted �rvptantha

Areas suspe�ted to �ontain potential ha�itat for tufted �yptantha �onsist of for�-grass, pinyon-
juniper, mountain �rush, lim�er pine, and spru�e-fir �ommunities on �lay soils �etween 4,950 and
10,235 feet elevation, flowering from May to June .

Creutzfeldt �rvptantha

Areas suspe�ted to �ontain potential ha�itat for �reutzfeldt �yptantha �onsist of shades�ale and mat
atriplex �ommunities on the Man�os Shale Formation �etween 5,250 and 6,495 feet elevation,
flowering from April to June .

Canyon sweetvet�h

Areas suspe�ted to �ontain potential ha�itat for �anyon sweetvet�h �onsist of pinyon juniper,
sage�rush, and wash �ommunities �etween 5,000 and 8,000 feet elevation, flowering from June to
mid-August .

Low hymenoxys

Areas suspe�ted to �ontain potential ha�itat for low hymenoxys �onsist of ephedra, sage�rush,
shads�ale and pinyon juniper �ommunities of fine silty �lay to �lay loam soils �etween 4,400 and
7,120 feet elevation, flowering from late May to June .
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0 Helenium hymenoxys

Areas suspe�ted to �ontain potential ha�itat for helenium hymenoxys �onsist of mountain �rush,
sage�rush, aspen, and meadow �ommunities on �lay loam soils �etween 8,800 and 10,700 feet
elevation, flowering from June to late-August .

Bi�knell milkvet�h

Areas suspe�ted to �ontain potential ha�itat for Bi�knell milkvet�h �onsist of sage�rush-grassland
and pinyon juniper �ommunities on the Man�os Shale formation, vol�ani� gravel, open gravelly or
sandy knolls, and �arren stony hillsides �etween 5,200 and 9,000 feet elevation, flowering from May
to July .

Basalt milkvet�h

Areas suspe�ted to �ontain potential ha�itat for �asalt milkvet�h �onsist of pinyon juniper and
ponderosa �ommunities �etween 4,520 and 7,970 feet elevation, flowering �etween May and July .

Sedge fes�ue

Areas suspe�ted to �ontain potential ha�itat for sedge fes�ue �onsist of open slopes and ridges in
sage�rush, mountain �rush and juniper �ommunities on the Green River Shale formation and
limestone gravels �etween 6,990 and 10,000 feet elevation, flowering from June to August .

Mussentu�hit �ilia

Areas suspe�ted to �ontain potential ha�itat for mussentu�hit gilia �onsist of open ha�itat of pinyon-
juniper woodland, growing on sparsely vegetated, fine textured, pale, poorly �emented limestone,
flowering �etween May and June .

Entrada rushvink

Areas suspe�ted to �ontain potential ha�itat for entrada rushpink �onsist of mixed desert shru� and
juniper �ommunities �etween 4,400 and 4,800 feet elevation, flowering in June .

Book Cliffs �lazing star

Areas suspe�ted to �ontain potential ha�itat for Book Cliffs �lazing star �onsist of sage�rush,
ra��it�rush and pinyon juniper �ommunities at a�out 6,200 feet elevation, on Man�os Shale and
Pri�e River formations.
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0 Jones indigo-�ush

Areas suspe�ted to �ontain potential ha�itat for Jones indigo-�ush �onsist of salt desert shru�
�ommunities on Man�os Shale formation (Blue Gate and Tununk mem�ers) and less �ommonly
elsewhere at approximately 4,820 feet elevation, flowering from May to mid-July .

Psoralea glo�emallow

Areas suspe�ted to �ontain potential ha�itat for Psoralea glo�emallow �onsist of Zu�kia-ephedra
�ommunities on saline and gypsiferous Entrada siltstone �etween 4,000 and 6,000 feet elevation,
flowering from mid-May to June .

Thompson talinum

Areas suspe�ted to �ontain potential ha�itat for Thompson talinum �onsist of sili�ious �onglomerati�
gravels in pinyon juniper and ponderosa pine �ommunities at a�out 7,500 feet elevation, flowering
from mid-July to August .

Loggerhead shrike

A thorough walk over of the entire area was done �etween 06 :30 and 11 :00 (period of highest �ird
a�tivity) . Ha�itat present was noted, as was the general topography and weather �onditions . When
filling out inventory report sheets (Atta�hment 1), the �riteria use for good, fair and poor shrike
ha�itat are as follows; good ha�itat was �onsidered to �e a semi-open area of s�attered, mature
pinyon juniper where shrike �ould nest in �lose proximity to a sparsely vegetated area in whi�h they
�ould hunt, fair was �onsidered to �e an area of dense pinyon juniper where food sour�es were less
a�undant, poor was �onsidered to �e an area with no nesting ha�itat .

Burrowing owl

A thorough walk over of the entire area was done �etween 06 :30 and 11 :00 (period of highest �ird
a�tivity). Areas determined to have a potential for owl use either �ontained or were within the
vi�inity of known white-tailed prairie dog (Cynomys leu�urus) towns. Field data similar to that
des�ri�ed for the shrike inventory was re�orded for ea�h site. When filling out inventory report
sheets (Atta�hment 1), �riteria for �urrowing owl ha�itat suita�ility was as follows ; good ha�itat
�onsisted of an open region in whi�h white-tailed prairie dog towns, o��upied or not, were present,
poor ha�itat was �onsidered to �e an area where no prairie dog holes or �olonies were present .
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0 Results

Although suita�le ha�itat was en�ountered for some of the spe�ies inventoried for (last �han�e
townsendia, tufted �ryptantha, �anyon sweetvet�h, helenium hymenoxys, Bi�knell milkvet�h, �asalt
milkvet�h, and sedge fes�ue) none were en�ountered during this inventory .

Copies of the field data sheets are in�luded in this report (Atta�hment 1) .
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Figure 2. Proposed a��ess route to MW-04

Figure 3. Proposed a��ess route and pad lo�ation for MW-08 .

Canyon Fuel Company
TES Inventory Report

May 2002



0

0
Figure 4. Proposed a��ess route to MW-07.

Figure 5. Proposed a��ess route to MW-06 on previously distur�ed road .
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Figure 6. Proposed well lo�ation for MW-Ol on previously distur�ed site .

Figure 7. Proposed a��ess route to MW-05 .
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EIS ENVIRONMENTAL & ENGINEERING
CONSULTING STAFF

Melvin A. Coonrod
Owner, EIS

Mel Coonrod has a Ba�helors of S�ien�e Degree in Verte�rate Zoology and Chemistry, a Masters Degree in Silvi�ulture,
and Post-Graduate work in e�ology. Mel has a wide range of experien�e in the environmental arena. Beginning as an
instru�tor in two major universities, then into the private se�tor where he �uilt the largest reforestation TSI �ontra�ting
firm in the Intermountain West, planting in ex�ess of one million trees per year . In the mid-1970's, he was hired �y Getty
Oil Company as an environmental �oordinator, and �ompleted the se�ond Approved Mine Re�lamation Plan in Utah .
When Texa�o pur�hased Getty Oil in 1981, Mel founded EIS Environmental Industrial Servi�e . Under his dire�tion, the
firm has implemented numerous NEPA do�uments, PAP'S, LBA's . re�lamation and engineering plans throughout the
west. The first two �oal mines to re�eive Phase H Bond Release were proje�ts in whi�h EIS played a major role in �oth
planning and implementation . Mel is li�ensed in engineering; lands�ape ar�hite�ture; general �ontra�ting; and is �ertified
for Threatened, Endangered, and Sensitive Spe�ies surveys; wetland delineation ; raptor inventories ; as�estos inspe�tion ;
and numerous MSHA ratings . He is also a li�ensed pilot and a fully �ertified diver in open water, with s�u�a ratings in
various areas .

In addition to his vast experien�e in a variety of fields, he has pu�lished a num�er of arti�les and has worked extensively
with several government agen�ies in developing training films and literature used to instru�t �oth industry and agen�y
personnel in areas of re�lamation and wildlife enhan�ement . Mel's philosophy relative to development is to �reate a win-
win s�enario, wherein the resour�e �an �e utilized in a �ost-effe�tive manner, while at the same time the environment �an
�e enhan�ed to su�h a degree through �ost-effe�tive mitigation that there is no net loss for the life of the proje�t .

David K. Steed
Proje�t Manager/E�ologist

Mr. Steed (B.S . E�ology, 1993 Idaho State University) is an experien�ed Environmental Consultant and Proje�t Manager
with highly developed administrative and de�ision-making skills . Sin�e joining EIS in 1993, he has overseen the
�oordination and management of regulatory do�umentation and �aseline analysis required for state and federal mandates .
Mr. Steed develops and a�ts as primary author of most ofthe NEPA and EPA related regulatory do�umentation produ�ed,
and is profi�ient with all CERCLA, RCRA, and TSCA related do�umentation . He is a�le to interfa�e with agen�y
personnel on all levels and in the a�sen�e of the supervisor, is responsi�le for the fun�tions of the firm. Other spe�ifi�
duties in�lude the supervision of water, soil and vegetation monitoring ; wetland delineation, threatened, endangered and
sensitive spe�ies inventories, stream �lassifi�ation, aquati� restoration, �omplian�e �oordination, re�lamation supervision,
GIS mapping, marketing soli�itation; and �ontra�t management

In 1998, Mr. Steed �ondu�ted an independent review for the Utah Regulatory Offi�e of the U .S. Army Corp of Engineers
of developed wetland mitigation proje�ts throughout the state of Utah . Through his role as Lead Proje�t E�ologist, his
study was utilized to determine the rate of fun�tional su��ess, as well as to develop a set of guidelines for insuring the
su��ess of future proje�ts. Asso�iated duties while assisting the COE in�luded independent review of federal wetland
guidelines, wetland delineation, proje�t management assistan�e, new-site review and interagen�y �oordination on poli�y
a�tion and design .

Other studies that Mr . Steed has �een asso�iated with in�lude: a nutrient �y�ling stream study in Yellowstone National
Park fortheNational Park Servi�eto examine the impa�ts to �urned watersheds from the 1988 fire ; a two-year Department
of Energy telemetry study at the Idaho Nu�lear Engineering La�oratory upon the potential for radioisotope transport �y
small mammals; a �omparative U .S. Forest Servi�e stream study in Southeastern Idaho to determine the level of stream
degradation from year-long grazing; and numerous toxi�ity studies to determine the impa�t of heavy metals, pesti�ides,
and nutrient enri�hment upon salmonid �ommunities .



During the growing season of 2003, referen�e areas for the de-gasifi�ation wells will �e
developed adja�ent to the well prior to drilling . The lo�ation of the referen�e areas will �e
pla�ed on Plate 3-2 .

Plate 3-2. Vegetation Referen�e Areas .
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410 LAND USE

411 Environmental Des�ription

A statement of the �onditions and �apa�ilities of the land to �e affe�ted �y mining and re�lamation operations

follows in this se�tion .

411 .100 Preming Land Use

The area is utilized as open range for livesto�k and as wildlife ha�itat .

411 .110 Land Use Map and Narrative

Refer to the same se�tion of the approved M&RP .

411 .120 Land Capa�ility

The major plant �ommunities at the well sites are identified in Se�tion 321 . No �ultivated lands lie within the

well �oundaries, due to the limiting terrain and la�k of water for irrigation . Refer to Se�tion 321 .200, Ta�le 3-1

of this su�mittal for forage produ�tion per a�re for ea�h well site .

The well site areas are lo�ated on the flatter mesa tops and rolling terrain . This type of terrain re�eives heavier

pressure �e�ause of more availa�le forage and easier movement �y livesto�k .

411 .130 Land Use Des�ription

The wells are lo�ated on land administered �y Canyon Fuel Company, LLC and zoned �y Car�on County for

mining and grazing (MG-1) .

No industrial or muni�ipal fa�ilities are lo�ated on or immediately adja�ent to the well sites .

4-1



0

0

Canyon Fuel Company, LLC

	

Methane De-Gasifi�ation Amendment
Dugout Canyon Mine

	

Mar�h 2003

411 .140 Cultural and Histori� Resour�es Information

Cultural and Histori� Resour�e Maps - Ar�haeologi�al surveys were �ondu�ted 25 June and 1 July 2002, of

the well sites . Nothing was found that required future investigation . There are no �emeteries, pu�li� parks, or

units of the National System of Trails or the Wild and S�eni� Rivers System lo�ated within the well site

�oundaries . The report �an �e found in Atta�hment 4-1 of this su�mittal .

Dugout Canyon agrees to notify the Division and State Histori�al Preservation Offi�e (SHPO) of previously

unidentified �ultural resour�es dis�overed in the �ourse of operations . Dugout Canyon also agrees to have any

su�h �ultural resour�es evaluated in terms of NRHP eligi�ility �riteria . Prote�tion of eligi�le �ultural resour�es

will �e in a��ordan�e with Division and SHPO requirements . Dugout Canyon will also instru�t its employees

that it is a violation of federal and state law to �olle�t individual artifa�ts or to otherwise distur� �ultural

resour�es .

411 .200 Previous Mining A�tivity

Dugout Canyon has no knowledge of the removal of �oal or other minerals in the well site areas .

412 Re�lamation Plan

412.100 Postming Land-Use Plan

All uses of the land prior to the wells �onstru�tion/operation and the �apa�ity of the land to support prior

alternate uses will remain availa�le throughout the life of the sites .

Dugout Canyon intends the postmining land use to �e wildlife ha�itat and livesto�k grazing . Final re�lamation

a�tivities will �e �ompleted in a manner to provide the lands a�le to parallel the premining land use .

412.200 Land Owner or Surfa�e Manager Comments

Canyon Fuel Company, LLC is the land owner .

4-2
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413 Performan�e Standards

413.100 Postmining Land Use

Postmining land uses are dis�ussed in Se�tion 412 .100. The postmining lands will �e re�laimed in a timely

manner and �apa�le of supporting su�h uses (see Chapters, 2, 3, 5, and 7) .

413.200 Determining Premining Uses of Land

Premining land use was wildlife ha�itat and livesto�k grazing .

413.300 Criteria for Alternative Postming Land Uses

No alternative postmining land uses have �een planned .

414 Alternative Land Use

No alternative postmining land uses have �een planned .

420 AIR QUALITY

421 Air Quality Standards

Dugout Canyon a�tivities will �e �ondu�ted in �omplian�e with the requirements of the Federal Clean Air A�t

and the Utah Air Conservation Rules .

422 Complian�e Efforts

See Fugitive Dust Control Plan, Se�tion 424 .

4-3
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423 Monitoring Program

Refer to the same se�tion in the approved M&RP .

424 Fugitive Dust Control Plan

Operational areas that are used �y mo�ile equipment will �e water sprayed to �ontrol fugitive dust . The

appli�ation of water will �e of suffi�ient frequen�y and quantity to maintain the surfa�e material in a damp/moist

�ondition unless it is �elow freezing .

425 Additional Division Requirements

Refer to the same se�tion of the approved M&RP .

4-4
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SENCO PHENIX

AN INTENSIVE CULTURAL RESOURCE SURVEY AND INVENTORY
OF THE DUGOUT CANYON MINE DRILL HOLES AND ACCESS ROADS

Private Land

Car�on County, Utah

PERFORMED FOR
Dugout Canyon Mine of

Canyon Fuel Company, LLC

In A��ordan�e with
Utah State Guidelines

Antiquities Permit #U02SCO203p

SPUT-41 3
July 8, 2002

John A. Senulis .

Dire�t Charge of Fieldwork

ARCHEOLOGICAL CONSULTING SERVICES » 1405 West 620 North » Pri�e, Utah 84501 » PHONE 435.613.9091 » FAX 435.613.9116



UTAH SHPO

COVER SHEET

Proje�t Name : AN INTENSIVE CULTURAL RESOURCE SURVEY AND INVENTORY
OF THE DUGOUT CANYON MINE DRILL HOLES AND ACCESS ROADS

Dugout Canyon Mine of Canyon Fuels LLC .

State *U02SCO203p

Report Date : July 8, 2002

	

County (ies): Car�on

Prin�ipal Investigator/ Field Supervisor: John A. Senulis/John Senulis

Re�ords Sear�h/Lo�ation/Dates : April 25, 2002 Antiquities ; April 29, 2002, Pri�e River Field Offi�e
of the BLM

A�reage Surveyed: 32 a�res
Intensive A�res : 32

	

Re�on/Intuitive A�res : 0

1 . X 1 Copy of Final Report
2. X Copy of U .S.G .S. 7.5' map showing surveyed/ex�avated area
3 .
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	 IMACS En�oding Form
	 Site Sket�h Map
	 Photographs
	 Copy of USGS 7.5' Quad with Smithsonian site Num�er

4. X Completed Cover Sheet

U.S.G.S. 7 .5 Quad : Pine Canyon . Utah (1972)
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Ar�heologi�al Sites : 0
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A�stra�t

SENCO-PHENIX performed an intensive �ultural resour�e survey on seven of the eight
proposed drill holes and �onne�ting a��ess roads for the Dugout Canyon Mine of
Canyon Fuel LLC . Drill hole MW-2 was not surveyed �e�ause it was in a previously
surveyed area . The proposed drill holes and a��ess roads are lo�ated on private land .
The purpose of the survey was to identify and evaluate �ultural resour�es that may exist
within the proje�t area .

No �ultural resour�es were lo�ated and the potential for undete�ted remains is remote .
A finding of no effe�t is appropriate and ar�heologi�al �learan�e without stipulations is
re�ommended .

1



Drill Holes and A��ess Roads
Dugout Mine of Canyon Fuel Company, LLC
Se�tions 15, 16, T1 3S, R12E
Car�on County, Utah
July 2002
SPUT- 413



t

Proje�t Lo�ation
The proje�t area is the hills a�ove the Dugout Canyon Coal Mine . All drill holes and
a��ess �orridors are on private land in Se�tions 15 and 16, TI 3S, RI 2E, Car�on County,
Utah. A��ess to the drill holes will mostly follow existing improved dirt roads that were
�uilt to fa�ilitate logging in the general area . All drill lo�ations and the a��ess �orridors
were flagged . The proposed proje�t is noted on the en�losed �opy of U .S.G .S . 7.5' Quad :
Pine Canyon. Utah (1972) .

Environment
The proje�t area is the hills a�ove the Fish Creek and Soldier Creek drainages . The
extensive �en�h is �asi�ally a sage�rush flat intermixed with po�kets of Pinyon-juniper
and stands of Aspen . The understory �onsists of mountain mahogany, ra��it�rush,
ephedra, galleta grass, yu��a, and servi�e�erry . Elevation averages a�out 8,500 feet .
There is no permanent water in the proje�t area .

Previous Resear�h
A file sear�h �y the Antiquities Se�tion of the Utah Division of State History on April 25,
2002 and �y SENCO-PHENIX at the Pri�e River Field Offi�e of the BLM on April 29, 2002
revealed that the following proje�ts are reported for the �urrent proje�t area :

»

	

1978, 78-AF-497, AERC surveyed drill pad lo�ations in the �urrent proje�t area,
no ar�haeologi�al sites were lo�ated .

»

	

1979, 79-AF-485, AERC did an intensive survey of drill pad lo�ations, no
ar�haeologi�al sites were lo�ated .

»

	

1982, 82-UB-632, Five drill hole lo�ations were surveyed �y UARC in the vi�inity
of the �urrent proje�t, no ar�haeologi�al sites were dis�overed .

»

	

1983, 83-MA-793, Met�alf-Zier surveyed areas in Se�tions 27,28 & 33, south of
the �urrent proje�t area . Three non-signifi�ant ar�haeologi�al sites were
re�orded :

»

	

42CB379 - a lithi� s�atter with a hearth feature that is lo�ated on a �en�h
a�ove an intermittent drainage .

»

	

42CB380 - a lithi� s�atter with tools and de�itage lo�ated on the eastern
�ank of an intermittent stream .

»

	

42CB381 - a lithi� s�atter �omposed of de�itage and one tool lo�ated
west of Dugout Creek on the southern side of an intermittent stream .

»

	

1995, 95-AF-640�p, AERC for the Dugout Mine Development Proje�t surveyed
areas south of the �urrent proje�t . Two ar�haeologi�al sites were re�orded :

»

	

42CB0167 - a series of pi�tograph panels on ledges lo�ated a�ove
Dugout Creek. The site is eligi�le for nomination to the NRHP. The site
will not �e impa�ted �y the proposed proje�t .

»

	

42CB168 - is the Dugout Creek �oal mine opened in 1913 and a�tively
mined �etween 1940-1965 . The site is not eligi�le �ased on the
extensive �leanup that has o��urred .

»

	

1996, 96-SC-102, SENCO-PHENIX surveyed the realigned Dugout Canyon road .
Ar�heologi�al sites noted a�ove, 42CB167 and 168 were re-re�orded and
evaluated .

»

	

1998, 98-AF-0367�, Drill pad lo�ations and a��ess �orridors were surveyed �y
AERC In the �urrent proje�t area ; no ar�haeologi�al sites were lo�ated .

»

	

1999, 99-AF-270p, 53 a�res were intensively surveyed �y AERC in the �urrent
proje�t area; no ar�haeologi�al sites were lo�ated .
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Methodology
SENCO-PHENIX performed a Class III intensive walkover survey on June 25 and July 1,
2002 . John Senulis dire�ted the field �rew �onsisting of Jeanne Senulis and Cathy Dodt-
Ellis. Meandering transe�ts no further spa�ed than 15 meters were employed for the well
pad and drill holes . The drill holes, whi�h were mostly in previously distur�ed areas,
were given a roughly 3 a�re �uffers. The a��ess roads were surveyed to a right of way of
30 meters. Spe�ial attention was given to those areas of su�surfa�e soil exposure from
animal �urrowing and erosion .

All field notes and digital photographs are on file at the offi�es of SENCO-PHENIX in
Pri�e, Utah .

Findings and Re�ommendations

No �ultural resour�es were lo�ated and the potential for undete�ted remains is remote .
A finding of no effe�t is appropriate and ar�heologi�al �learan�e without stipulations is
re�ommended .

These re�ommendations are su�je�t to modifi�ation and review �y the Utah SHPO .
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510 INTRODUCTION

This �hapter provides a dis�ussion of general engineering aspe�ts, an operation plan, a re�lamation plan,

design �riteria, and performan�e standards related to the de-gasifi�ation well sites . The a�tivities asso�iated

with the �onstru�tion and re�lamation of the well sites have �een or will �e designed, lo�ated, �onstru�ted,

maintained, and re�laimed in a��ordan�e with the operation and re�lamation plans .

511 General Requirements

The permit appli�ation in�ludes des�riptions of �onstru�tion, maintenan�e, and re�lamation operations of the

proposed well sites with maps and plans . Potential environmental impa�t as well as methods and �al�ulations

utilized to a�hieve �omplian�e with the design �riteria are also presented .

512 Certifi�ation

Where required �y the regulations, �ross-se�tions and maps in this permit appli�ation have �een prepared �y

or under the dire�tion of, and �ertified �y, qualified registered professional engineer or land surveyor . As

appropriate, these persons were assisted �y experts in the fields of hydrology, geology, �iology, et� .

512 100 Cross Se�tions and Maps

Cross-se�tions for the de-gasifi�ation well pads are shown on Plates 5-1 and 5-2 and typi�al road �ross se�tion

is shown in Figure 5-5 .

512 .200 Plans and Engineering Designs

Ex�ess Spoil - No ex�ess spoil will �e generated from the well sites .

Dura�le Ro�k Fills - No dura�le ro�k fills will exist in the well sites .

Coal Mine Waste - No �oal mine waste will exist in the well sites .
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Impoundments - Refer to Se�tion 733 .200 of this su�mittal .

Primary Roads - No primary roads will exist within the well sites .

Varian�e from Approximate Original Contour - No varian�e from approximate original �ontour is required

for the well sites .

513 Complian�e with MSHA Regulations and MSHA Approval

513.100 Coal Pro�essing Waste Dams and Em�ankments

No �oal pro�essing waste dams and em�ankments will exist at the well sites .

513.200 Impoundments and Sedimentation Ponds

Refer to Se�tion 733 .200 of this su�mittal .

513.300 Underground Development Waste, Coal Pro�essing Waste, and

Ex�ess Spoil

No underground waste, �oal pro�essing waste, and ex�ess spoil will exist at the well sites .

513.400 Refuse Piles

No refuse piles will exist at the well sites .

513.500 Underground Openings to the Surfa�e

The well will �e equipped with a valve that will �e �losed and lo�ked when not in use . A typi�al well head is

shown in Figure 5-6 .
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513.600 Dis�harge to Underground Mine

No dis�harge to the underground mine will o��ur at the well sites .

513.700 Surfa�e Coal Mining and Re�lamation A�tivities

No surfa�e �oal mining, or re�lamation a�tivities asso�iated with surfa�e �oal mining will o��ur at the well sites .

513.800 Coal Mine Waste Fire

No �oal waste will �e developed, therefore, no �oal waste fires will o��ur at the well sites .

514 Inspe�tion

514.100 Ex�ess Spoil

No ex�ess spoil will �e stored at the well sites .

514.200 Refuse Piles

No refuse piles will exist at the well sites .

514.300 Impoundments

Refer to Se�tion 733 .200 of this su�mittal .

515 Reporting and Emergen�y Pro�edures

515.100 Slides

Refer to Se�tion 515 .100 in the approved M&RP .
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515.200 Impoundments Hazards

No permanent impoundments will exist at the well sites .

515.300 Temporary Cessation of Operations

If temporary �essation of the mining operations does o��ur, the wells will remain open . On�e li�eration of the

methane gas is �ompleted, the wells will �e sealed as dis�ussed in Se�tion 551 of this su�mittal .

520 OPERATION PLAN

521 General

See Figures 5-1 and 5-2 for the layout of the well sites during the drilling pad . See Figures 5-3 and 5-4 for

layout of exhaust �lower pads .

521 .100 Cross Se�tions and Maps

Existing Surfa�e and Su�surfa�e Fa�ilities Features - No �uildings are lo�ated on or within 1,000 feet of

any of the well sites .

Landowner, Right-of-Entry, and Pu�li� Interest - Canyon Fuel Company, LLC is the landowner of the well

sites .

Mining Sequen�e and Planned Su�siden�e - Not appli�a�le .

Land Surfa�e Configuration - Surfa�e �ontours of undistur�ed well sites are in�luded in Figures 5-8 and 5-9 .

Surfa�e Fa�ilities - No permanent surfa�e fa�ilities will exist at the well sites .
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521 .200 Signs and Markers

Mine and Permit Identifi�ation Signs - A mine and permit identifi�ation sign will �e displayed at ea�h well

site. This sign will �e a design that �an �e easily seen and read, will �e made of dura�le material, will �onform

to lo�al regulations, and will �e maintained until after the release of all �onds for the well site permit area . The

sign will �ontain the following information :

»

	

Mine name,

»

	

Company name,

»

	

Company address and telephone num�er

»

	

MSHA identifi�ation num�er,

»

	

Permanent program permit identifi�ation num�er, and

»

	

Well num�er .

Perimeter Markers - The perimeter will �e fen�ed with field fen�e and will a�t as the perimeter marker .

Buffer Zone Markers - Stream �uffer zone markers will �e required at the of MW-06. MW-08 will not required

stream �uffer zone markers .

Topsoil Markers - Markers will �e pla�ed on all topsoil sto�kpiles . These markers will �e a design that �an

�e easily seen and read, will �e made of dura�le material, will �onform to lo�al regulations, and will �e

maintained until topsoil is redistri�uted on the well sites .

Constru�tion Markers - Not appli�a�le .

522 Coal Re�overy

No �oal re�overy will �e performed at the well sites .

De-Gasifi�ation Amendment
Mar�h 2003
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523 Mining Methods

No mining will �e performed at the well sites .

524 Blasting and Explosives

No explosives are to �e used at the well sites .

525 Su�siden�e

No su�siden�e will o��ur at the well sites �e�ause of drilling . Su�siden�e �ould o��ur at the well site �e�ause

of underground mining see Se�tion 525 of the approved M&RP . Figure 1-1 shows the well site lo�ations in

relationship to the underground workings .

526 Mine Fa�ilities

526.100 Mine Stru�tures and Fa�ilities

No �uildings exist or are proposed at the well sites ; therefore, no existing �uilding will �e used in �onne�tion

with or to fa�ilitate this proposed �oal mining and re�lamation plan .

526.200 Utility Installation and Support Fa�ilities

No utilities are to �e installed at the well sites . A porta�le methane exhaust unit will �e temporary installed to

draw methane to the surfa�e. The methane will �e used to power the exhaust �lower unit and any ex�ess

methane will �e vented to the atmosphere. A porta�le exhaust �lower will �e used to draw methane gas from

the mined panel. The �lower will �e started �y using propane from porta�le tanks . On�e the exhaust �lower

is running, the unit will �e powered �y �urning the extra�ted methane gas from the longwall go�. The �lower

is approximately 12-feet long �y 6-feet wide and a�out 10-feet tall . The de-gasifi�ation of the longwall panel

will take a�out two to three years after mining has �een �ompleted .
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527 Transportation Fa�ilities

527.100 Road Classifi�ation

MW-06 and MW-08 will �e developed on or next to existing private roads as shown on Figure 1-1 . The existing

roads will �e �lassified as primary roads and will �e maintained as required �y landowner .

527.200 Des�ription of Transportation Fa�ilities

The well sites were �hosen �lose to existing roads in the area to prevent distur�ing more surfa�e. The existing

roads shown on Figure 1-1 are �lassified as an existing road with no up-grade (red) and existing roads requiring

up-grade (yellow) . The roads requiring up-grade will �e regraded, �ut will not �e �ut any wider. The existing

roads are approximately 20 feet wide . See Figure 5-5 for a typi�al �ross se�tion of the existing roads .

528 Handling and Disposal of Coal, Ex�ess Spoil, and Coal Mine Waste

No disposal of �oal, ex�ess spoil, and �oal mine waste will o��ur at the well sites .

529 Management of Mine Openings

The perimeter of the sites will �e fen�ed . MW-06 will have two (2) gates to allow a��ess through the site sin�e

the pad will �e �uilt on the existing road . The well �asing will have a valve that is �losed and lo�ked . The valve

will also prevent a��ess �y animals or other material . A 20 foot radius around the well �asing will �e free of

any plant life to redu�e the possi�ility of fuel for fires .

530 OPERATIONAL DESIGN CRITERIA AND PLANS

531 General

This se�tion �ontains the general plans for the �onstru�tion of sediment �ontrols and general �onstru�tion and

maintenan�e of the well sites .
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The de�ision to �onstru�t ea�h well will �e �ased on the amount of methane en�ountered during mining . If

small amounts of methane are en�ountered and the mine's ventilation system �an dilute the methane, no well

will �e drilled. The proposed well site lo�ations are shown on Figure 1-1 .

532 Sediment Control

Sediment �ontrol measures for the well sites are des�ri�ed in Se�tions 732 and 742 of this su�mittal . Runoff

�ontrol stru�tures at the well sites have �een designed to �onvey runoff in a non-erosive manner . Sediment

yields in the well permit area are minimized �y :

»

	

Distur�ing the smallest pra�ti�a�le area during the �onstru�tion of the well site and

»

	

Contemporaneously re�laiming areas suita�le for su�h re�lamation .

533 Impoundments

No permanent impoundments will exist at the well sites .

534 Roads

Refer to Se�tion 527 of this su�mittal .

535 Spoil

No spoil will �e generated at the well sites .

536 Coal Mine Waste

No �oal mine waste will �e stored at the well sites .
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537 Regraded Slopes

537.100 Division Approval

No mining or re�lamation a�tivities will �e �ondu�ted in the permit area that requires approval of the Division

for alternative spe�ifi�ations or for steep �ut slopes .

537.200 Regrading of Settled and Revegetated Fills

Upon �ompletion of the well site, the areas not required for the exhaust �lower will �e regraded to approximate

original �ontour. Be�ause of the nature of the well site, settling is not anti�ipated . However, if settlement does

o��ur, these areas will �e regraded .

540 RECLAMATION PLAN

541 General

541 .100 Commitment

Upon the permanent �essation of methane venting, Dugout Canyon Mine will seal the wells and permanently

re�laim all affe�ted areas in a��ordan�e with the R645 regulations and this re�lamation plan .

541 .200 Surfa�e Coal Mining and Re�lamation A�tivities

Not appli�a�le.

541 .300 Underground Coal Mining and Re�lamation A�tivities

The wells will inter�ept the go� areas in the underground workings . Upon �ompletion of venting a�tivities the

wells will �e re�laimed .
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541 .400 Environmental Prote�tion Performan�e Standards

The plan presented is designed to meet the requirements of R645-301 and the environmental prote�tion

performan�e standards of the State Program .

542 Narratives, Maps, and Plans

542.100 Re�lamation Timeta�le

A timeta�le for the �ompletion of ea�h major step in the re�lamation plan is presented in Figure 5-7 .

542.200 Plan for Ba�kfilling, Soil Sta�ilization, Compa�ting, and Grading

Following �ompletion of the venting a�tivities, the well site will �e prepared for soil distri�ution from the topsoil

in the storage area . Details regarding topsoil pla�ement and revegetation are provided in Se�tion 242 and

Se�tion 353, respe�tively .

Sedimentation Pond Removal and Interim Sediment Control - See Se�tion 542 .500 of this su�mittal .

542.300 Final Surfa�e Configuration Maps and Cross Se�tions

Refer to Plates 1 and 2 for final surfa�e �onfiguration .

542.400 Removal of Temporary Stru�tures

The well sites will not have surfa�e stru�tures .

542.500 Removal of Sedimentation Pond .

No sediment pond will �e �onstru�ted at the well sites . The temporary in�ised mud pit will �e allowed to dry .

When the impoundment is suffi�iently dry, it will �e filled with soil and �ompa�ted to minimize settling .
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The material in the mud pit will �e tested for a�id/toxi� forming �hara�teristi�s as des�ri�ed in Ta�le 6 of the

Division's Topsoil and Over�urden Guidelines . If the material is a�id/toxi�, four (4) feet of non-a�id/toxi� material

will �e pla�ed on the mud pit to prevent the material from lea�hing to the surfa�e .

542.600 Roads

The roads to MW-06 and MW-08 will �e left �e�ause they existed prior to the drilling program .

542.700 Final A�andonment of Mine Openings and Disposal Areas .

All openings will �e sealed in a��ordan�e with Federal and State Regulations . The �asings will �e plugged

at the �ottom to hold �on�rete . A lean �on�rete mixture will �e poured into the �asing until the �on�rete is

within five (5) feet of the surfa�e. At that time the �asing will �e �ut off at ground level and the rest of the �asing

will �e filled with lean �on�rete . The �on�rete will �e allowed to harden �efore final re�lamation is �ompleted .

542.800 Estimated Cost of Re�lamation .

Refer to the existing M&RP . It is anti�ipated that the �ost of re�lamation of the well sites is adequately �over

�y the Dugout Canyon Re�lamation Bond .

550 RECLAMATION DESIGN CRITERIA AND PLANS

551 Casing and Sealing of Underground Openings

Permanent sealing is des�ri�ed in Se�tion 542 .700 .

552 Permanent Features

552.100 Small Depressions

No permanent small depressions will �e �reated as part of the well site �onstru�tion and re�lamation .
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552.200 Permanent Impoundments

See Se�tion 515 .200 of this su�mittal .

553 Ba�kfilling and Grading

553.100 Distur�ed Area Ba�kfilling and Grading

Approximate Original Contour - The well sites will �e returned to their approximate original �ontour after

re�lamation is �ompleted .

Erosion and Water Pollution - Temporary sediment �ontrols will �onsist of silt fen�es and/or straw �ales

during and following regrading . As vegetation �e�omes esta�lished on the re�laimed surfa�e, erosion potentials

will �e further minimized .

Post-Mining Land Use - The distur�ed area will �e re�laimed in a manner that supports the approved post-

mining land use . Refer to Se�tions 411 and 412 for additional detail .

553.200 Spoil and Waste

Spoil - No spoil will �e generated within the well sites .

Coal Pro�essing Waste - No �oal pro�essing waste will �e generated within the well sites .

553.250 Refuse Piles

No refuse piles will exist at the well sites .
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553.300 Exposed Coal Seams, A�id and Toxi� Forming Materials and Com�usti�le

Materials

No �oal seams will �e left exposed at the well sites . All wells will �e sealed a��ording to Federal and State

regulations .

553.400 Cut and Fill Terra�es

No �ut and fill terra�es will �e �onstru�ted at the well sites .

553.500 Highwall From Previously Mined Areas

No highwalls exist or will �e �uilt at the well sites .

553.600 Previously Mined Area

No previously mined areas exit at the well sites .

553.700 Ba�kfilling and Grading - Thin Over�urden

No surfa�e mining and re�lamation a�tivities involving thin over�urden will o��ur at the well sites .

553.800 Ba�kfilling and Grading - Thi�k Over�urden

No surfa�e mining and re�lamation a�tivities involving thi�k over�urden will o��ur at the well sites .

553.900 Regrading of Settled and Revegetated Rills

If settlement or rills o��ur at the well sites, they will �e regraded and revegetatived . Refer to Se�tion 244.300 .
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560 PERFORMANCE STANDARDS

Dugout Canyon Mine well sites will �e �ondu�ted in a��ordan�e with the approved permit and the requirements

of R645-301-510 through R645-301-553 .
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610 INTRODUCTION

This �hapter presents a des�ription of the geologi� resour�es in the area of the Dugout Canyon Mine . Most

of this �hapter has �een �omplied from the approved Geology se�tion of the Dugout Canyon Mine, Mining and

Re�lamation Plan .

611 General Requirements

The geologi� resour�es in the Dugout Canyon Mine area are dis�ussed in Se�tions 621 through 627 of the

M&RP. Information pertaining to the well sites is dis�ussed �elow.

612 Certifi�ation

All maps, plans, and �ross-se�tions presented in this �hapter, required �y the regulations, have �een �ertified

�y a professional engineer .

620 ENVIRONMENTAL DESCRIPTION

This se�tion presents a des�ription of the geologi� resour�es in the Dugout Canyon Mine well site areas .

621 General Requirements

This se�tion presents the regional and site-spe�ifi� geologi� information for the Dugout Canyon Mine well sites .

622 Cross Se�tions, Maps and Plans

Refer to Plate 6-1 of the approved M&RP for geology asso�iated with well site lo�ations .
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623 Geologi� Determinations

The information required �y the Division to make a determination of the a�id and toxi� forming �hara�teristi�s

of the well site strata is presented in Chapter 2, Appendix 2-1 of the approved M&RP . No a�id or toxi� forming

materials will originate at the well sites .

624 Geologi� Information

624.100 Regional Setting

Refer to Se�tion 624 of the approved M&RP .

624.200 Test Boring and Drill Hole Data (over�urden removed)

No test �oring or drill �ores are planned at the well sites .

624.300 Test Boring and Drill Hole Data (over�urden not removed)

No test �oring or drill �ores are planned at the well sites .

625 Additional Geologi� Information

It is not anti�ipated that any additional geologi� data will need to �e �olle�ted at the well sites .

626 Sampling Waivers

A sampling waiver is not requested at this time for the well sites .
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627 Des�ription of the Over�urden Thi�kness and Lithology

Not appli�a�le to this amendment .

630 OPERATION PLAN

631 Casing and Sealing of Exploration Holes

Not appli�a�le to this amendment .

632 Su�siden�e Monitoring

See Se�tion 525 for additional information .

640 PERFORMANCE STANDARDS

641 Exploration and Drill Holes

The performan�e standards used in the �asing and sealing of all exploration holes and drill holes are outlined

in the approved M&RP, Se�tion 542 .700 .

642 Monuments and Surfa�e Markers of Su�siden�e Monitoring Points

The performan�e standards used in the re�lamation of all monuments and surfa�e markers used in su�siden�e

monitoring points are outlined in the approved M&RP, Se�tion 525 .
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710 INTRODUCTION

711 General Requirements

This �hapter presents a des�ription of the following :

»

	

Proposed operations and the potential impa�ts to the hydrologi� �alan�e ;

»

	

Methods of �omplian�e with design �riteria and the �al�ulations utilized to show �omplian�e ;

and

	

Appli�a�le hydrologi� performan�e standards .

712 Certifi�ation

All maps, plans, and �ross se�tions presented in this �hapter have �een �ertified �y a qualified, registered

professional engineer .

713 Inspe�tion

Inspe�tions are not required sin�e no permanent impoundments will exist at the well sites .

720 ENVIRONMENTAL DESCRIPTION

721 General Requirements

This se�tion presents a des�ription of the pre-mining hydrologi� resour�es within the well pad and their adja�ent

areas that may �e affe�ted or impa�ted �y the proposed �oal mining and re�lamation operations .
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722 Cross Se�tions and Maps

722.100 Lo�ation and Extent of Su�surfa�e Water

Figure 7-1 in the approved M&RP shows a generalized hydrostratigraphi� �ross se�tion of the permit and

adja�ent areas in�luding the well sites. Se�tion 724 .100 of the approved M&RP provides �aseline groundwater

�onditions .

722.200 Lo�ation of Surfa�e Water Bodies

Plate 7-2 in the approved M&RP shows the lo�ations of surfa�e-water �odies and existing or pending water

rights. Se�tion 724.200 of the approved M&RP provides �aseline surfa�e-water �onditions .

722.300 Lo�ations of Monitoring Stations

Plate 7-1 in the approved M&RP shows the lo�ation of surfa�e water and groundwater monitoring stations .

722.400 Lo�ations and Depth of Water Wells

Plate 7-1 in the approved M&RP shows the groundwater monitoring wells . Refer to Appendix 7-9 of approved

M&RP for details pertaining to the Gilson well .

722.500 Surfa�e Topography

Surfa�e topography features in the well sites and adja�ent areas are shown on Figure 1-1, Figures 5-8 and 5-9 .

723 Sampling and Analysis

Refer to Se�tion 723 of the approved M&RP .
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724 Baseline Information

Refer to Se�tion 724 of the approved M&RP .

724.100 Groundwater Information

Refer to Se�tion 724 .100 of the approved M&RP .

724.200 Surfa�e Water Information

Refer to Se�tion 724 .200 of the approved M&RP .

724.300 Geologi� Information

Geologi� information related to the well sites and adja�ent areas in presented in Chapter 6 of the approved

M&RP .

724.400 Climatologi�al Information

Climatologi�al data are summarized in Appendix 4-1 �ehind the Air Quality Permit of the approved M&RP and

RA Atta�hment 7-5 of the Refuse Pile Amendment .

724.500 Supplemental Information

Refer to Se�tion 724 .500 of the approved M&RP .

724.600 Survey of Renewa�le Resour�e Lands

Refer to Se�tion 724 .600 of the approved M&RP .
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724.700 Alluvial Valley Floor Requirements

Information regarding the presen�e or a�sen�e of alluvial valley floors in the well sites and adja�ent areas is

presented in Chapter 9 of this su�mittal and the approved M&RP .

725 Baseline Cumulative Impa�t Area Information

The CHIA �urrently in pla�e for the Dugout Canyon Mine �overs the well sites . The hydrologi� and geologi�

information required forthe Division to develop a Cumulative Hydrologi� Impa�t Assessment (CHIA) is presented

in the approved M&RP .

726 Modeling

No numeri�al groundwater or surfa�e water modeling was �ondu�ted in support of this su�mittal .

727 Alternative Water Sour�e Information

Not Appli�a�le

728 Pro�a�le Hydrologi� Consequen�es

This se�tion addresses the pro�a�le hydrologi� �onsequen�es of �onstru�tion and re�lamation operations at

the well sites. Mitigation measures are dis�ussed generally in this se�tion and in detail in Se�tion 730 of the

approved M&RP .
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728.100 Potential Impa�ts of Surfa�e and Groundwater

Potential impa�ts of the well sites in this area on the quality and quantity of surfa�e and groundwater flow may

in�lude, �ontamination from materials su�h as diesel fuel, drilling fluids, et� .

The potential impa�t is addressed in the Se�tion 728 .300 of this su�mittal and the approved M&RP .

728.200 Baseline Hydrologi� and Geologi� Information

Baseline geologi� information is presented in Chapter 6 of the approved M&RP . Baseline hydrologi� information

is presented in Se�tion 724 .100 and 724 .200 of the approved M&RP .

728.300 PHC Determination

Potential Impa�ts to the Hydrologi� Balan�e - Potential impa�ts of the Dugout Canyon Mine on the

hydrologi� �alan�e of the well sites and adja�ent areas are addressed in the su�se�tions of this su�mittal and

the approved M&RP .

A�id and Toxi� Forming Materials - No a�id or toxi� forming materials have �een identified in the soils or

strata of the Dugout Canyon Mine (Chapter 6, Se�tion 623 of this su�mittal) . Additional information is lo�ated

in Se�tion 542 .500 of this su�mittal .

Groundwater - During drilling of the wells, the groundwater en�ountered will �e affe�ted . Drilling mud will �e

used to seal the groundwater aquifers . On�e drilling is �ompleted, the �asing will �e grouted in the well hole .

This will seal the aquifers to prevent any groundwater from migrating down the outside of the �asing into the

mine .

Potential Hydro�ar�on Contamination - Diesel fuels, oils and greases, and other hydro�ar�on produ�ts will

not �e stored at the well sites . Fuels, greases, and other oils may leak from equipment during drilling

operations. A�sor�ent materials will �e used for the �olle�tion of leaked fuels, greases, and other oils . The

saturated a�sor�ent materials will �e disposed of at an appropriate landfill fa�ility .
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729 Cumulative Hydrologi� Impa�t Assessment (CHIA)

The Cumulative Hydrologi� Impa�t Assessment �urrently in pla�e for the Dugout Canyon Mine in�ludes the well

sites and adja�ent areas .

730 OPERATION PLAN

731 General Requirements

731 .100 Hydrologi� -Balan�e Prote�tion

Groundwater Prote�tion - The effe�t on groundwater at the well sites is expe�ted to �e minimal . Groundwater

en�ountered during drilling will �e sealed off using drilling mud .

Surfa�e Water Prote�tion - To prote�t the hydrologi� �alan�e, �onstru�tion, maintenan�e, and re�lamation

operations will �e �ondu�ted to handle earth materials and runoff in a manner that prevents, to the extent

possi�le, additional �ontri�utions of suspended solids to stream flow outside the permit area, and otherwise

prevent water pollution .

During initial drilling, the sites will �e graded to ensure that storm runoff will flow to the mud pit. After drilling,

the pad size will �e redu�ed for exhausting operations . The mud pit will �e filled in and the pad regraded to

�ause the storm runoff to flow to a dit�h . A silt fen�e and/or straw �ale dikes will �e installed in the dit�h to

treat runoff �efore it leaves the pad (see Figures 5-3 and 5-4). The silt fen�es and/or straw �ale dikes will �e

periodi�ally inspe�ted, and a��umulated sediment will �e removed as needed to maintain fun�tionality . The

sediment from the silt fen�e and/or straw �ales dikes will �e piled on the pad and will �e used for fill during final

re�lamation of the well site . Dit�h and silt fen�e �al�ulations are in Atta�hment 7-1 .
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731 .200 Water Monitoring

No water monitoring will �e �ondu�ted at the de-gas well sites .

731 .300 A�id or Toxi� Forming Materials

No a�id or toxi� forming materials are anti�ipated at the well sites (see Se�tion 732 .200). Refer to Se�tion

728.100 for information �on�erning petroleum produ�ts .

731 .400 Transfer of Wells

Refer to Se�tion 731 .400 of the approved M&RP .

731 .500 Dis�harge

No dis�harges to underground workings .

731 .600 Stream Buffer Zones

Stream Channel Diversions - No stream �hannel diversions are planned at the well sites .

Buffer Zone Designation - MW-06 is lo�ated on part of the Fish Creek drainage and �uffer zone will

esta�lished at the well site .

731 .700 Cross Se�tion and Maps

Not appli�a�le .

731 .800 Water Rights and Repla�ement

Refer to Se�tion 731 .800 of the approved M&RP.
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732 Sediment Control Measures

The sediment �ontrol measures within the well sites have �een designed to prevent additional �ontri�utions of

sediment to stream flow or to runoff outside the well sites . In additional, the well sites have �een designed to

minimize erosion to the extent possi�le .

The stru�tures to �e used for runoff �ontrol at the well sites are a dit�h, site fen�es and/or straw �ale dikes .

732.100 Siltation Stru�tures

Refer to Se�tion 733 .200 of this su�mittal for dis�ussion a�out the mud pit design and see Atta�hment 7-1 for

information a�out the silt fen�e design .

732.200 Sedimentation Pond

The in�ised mud pit will a�t as a temporary sedimentation �asin during drilling operations . The mud pit will �e

used to settle out the drill �utting from the drilling fluid and to �ontain storm runoff from a 10-year 24-hour event .

The site will �e graded to drain all runoff towards the mud pit . The drill �uttings are non-toxi� sin�e the ro�k

formations are �onsidered non-toxi� . The drilling fluid is made up of water and �entonite �lay or a surfa�tant,

whi�h are not �onsidered toxi�. The water in the mud pit will �e pumped periodi�ally to ensure that room is

availa�le to �ontain storm event . Mud pit �al�ulations are lo�ated Atta�hment 7-1 .

See Figures 5-1 and 5-2 for drill pad layout and Figures 5-3 and 5-4 for operational pad layout .

732.300 Diversions

Refer to Se�tion 731 .100 of this su�mittal .
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732.400 Road Drainage

No diversion dit�hes will �e �onstru�ted along the primary roads leading to the well sites . See Figure 5-5 for

typi�al �ross se�tion .

733 Impoundments

733.100 General Plans

Not appli�a�le .

733.200 Permanent and Temporary Impoundments

No permanent impoundments will exist at the well sites.

734 Dis�harge Stru�tures

Dit�h with silt fen�e and/or straw �ale dikes will �e the dis�harge stru�ture for ea�h of the well sites .

735 Disposal of Ex�ess Spoil

There will �e no ex�ess spoil generated at the well sites .

736 Coal Mine Waste

There will �e no �oal mine waste generated or stored at the well sites .
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737 Non-Coal Mine Waste

There will �e no non-�oal mine waste disposed at the well sites .

738 Temporary Casing and Sealing of Wells

Refer to Se�tion 542 .700 of this su�mittal .

740 DESIGN CRITERIA AND PLANS

741 General Requirements

This su�mittal in�ludes general well site plans that in�orporate design �riteria for the �ontrol of drainage .

742 Sediment Control Measures

742.100 General Requirements

Design - Sediment �ontrol measures have �een formulated to prevent additional �ontri�utions of sediment to

stream flow or to runoff outside the well site area ; and minimize erosion to the extent possi�le .

Measures and Methods - Sediment �ontrol methods will in�lude silt fen�es, �erms, and straw �ales to redu�e

runoff and trap sediment .

742.200 Siltation Stru�tures

General Requirements - Additional �ontri�utions of suspended solids and sediment to stream flow or runoff

outside the well site area will �e prevented to the extent possi�le using silt fen�es, �erms, and straw �ales .

The silt fen�es and straw �ales will �e installed �efore the topsoil is removed from the well site . Constru�tion

a�tivities will not o��ur during major pre�ipitation events .
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Design -The silt fen�e at the well sites was designed using the 10-year, 24-hour pre�ipitation event . Dit�h

and silt fen�e �al�ulations are in Atta�hment 7-1 . Lo�ations of the silt fen�e are shown on Figures 5-3 and 5-4 .

742.300 Diversions

A diversion dit�h will �e used to dire�t storm runoff from the operational pad .

742.400 Road Drainage

Refer to Se�tion 732 .300 of this su�mittal .

743 Impoundments

No impoundments will exist at the well sites .

744 Dis�harge Stru�tures

No dis�harge stru�tures have �een planned or designed .

745 Disposal of Ex�ess Spoil

There will �e no ex�ess spoil generated at the well sites .

746 Coal Mine Waste

746.100 General Requirements

There will �e no �oal mine waste used at the well sites .
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746.200 Refuse Piles

There will �e no refuse piles at the well sites .

746.300 Impounding Stru�tures

Refer to Se�tion 733 .200 of this su�mittal .

746.400 Return of Coal Pro�essing Waste to A�andoned Underground Workings

No �oal pro�essing waste will �e generated at the well sites .

747 Disposal of Non-Coal Mine Waste

All non-�oal mine waste will �e dispose of at an approved landfill .

748 Casing and Sealing Wells

Refer to Se�tion 542 .700 of this su�mittal .

750 PERFORMANCE STANDARDS

751 Water Quality Standards and Effluent Limitations

Water en�ountered during drilling will flow' into the mud pit and will �e pumped into a storage tank and will not

�e dis�harged to a stream �hannel . Runoff water will flow to the mud pit for treatment during drill operations

and will �e treated during exhausting operations using silt fen�e and/or straw �ales prior to leaving the site .
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752 Sediment Control Measures

All sediment �ontrol measures will �e lo�ated, maintained, �onstru�ted and re�laimed a��ording to plans and

designs presented in Se�tion 732, 742, and 760 of this su�mittal .

752.100 Siltation Stru�tures and Diversions

Siltation stru�tures will �e lo�ated, maintained, �onstru�ted and re�laimed a��ording to plans and designs

presented in Se�tion 732, 742, and 763 of the su�mittal .

752.200 Road Drainage

Refer to Se�tion 732.400 of this su�mittal .

753 Impoundments and Dis�harge Stru�tures

Refer to Se�tion 733 .200 of this su�mittal .

754 Disposal of Ex�ess Spoil, Coal Mine Waste and Non-Coal Mine Waste

There will �e no ex�ess spoil or �oal mine waste generated at the well sites . Refer to Se�tion 747 of this

su�mittal .

755 Casing and Sealing

Refer to Se�tion 542.700 of this su�mittal .
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760 RECLAMATION

761 General Requirements

A detailed re�lamation plan for the well sites is presented in Se�tion 540 . No stru�tures will exist at the well

sites.

762 Roads

Primary roads to the well sites will not �e re�laimed sin�e they are existing roads .

762.100 Restoring the Natural Drainage Patterns

The natural drainage patterns will �e restored after de-gasifi�ation is �ompleted .

762.200 Reshaping Cut and Fill Slopes

Cut and fill slopes will �e reshaped at the well sites .

763 Siltation Stru�tures

763.100 Maintenan�e of Siltation Stru�tures

All siltation stru�tures will �e maintained until removed in a��ordan�e with the approved re�lamation plan .

763.200 Removal of Siltation Stru�tures

When a siltation stru�ture is removed, the land on whi�h the siltation stru�ture was lo�ated will �e regraded and

revegetated in a��ordan�e with the re�lamation plan presented in Se�tion 540 .
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764 Stru�ture Removal

A timeta�le for the re�lamation of the sites is presented in Figure 5-7 .

765 Permanent Casing and Sealing of Wells

Refer to Se�tion 542.700 of this su�mittal .
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Hydrology Cal�ulations for MW-06
and MW-08

I, �eing a professional engineer here�y �ertify that these
�al�ulations were prepared under my dire�t supervision and
that all information �ontained thereon is true and �orre�t to

the �est of my knowledge and information .

Canyon Fuel Company, LLC - Dugout Canyon Mine
P. 0. Box 1029

Wellington, Utah 84642

Phone: (435) 636-2893
Email: gtaylor@ar�h�oal .�om

1

Filename :

	

Printed 03-03-2003
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MW-06 Mud Pit

Note; The mud pit will �e a total �ontainment for the strom
runoff from a 10-year, 24-hour event and drilling fluid. The
program requires a dis�harge from the mud pit to show the

mud pit �apa�ity.

Gary E. Taylor

Canyon Fuel Company, LLC - Dugout Canyon Mine
P. 0. Box 1029

Wellington, Utah 84642

Phone : (435) 636-2893
Email : gtaylor@ar�h�oal .�om

1

Filename: MW-06.s�4
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General Information

Storm Information:
Storm Type :

	

NRCS Type II

Design Storm :

	

10 yr - 24 hr

Rainfall Depth :

	

1 .950 in�hes

2

Filename: MW-06.s�4

	

Printed 02-12-2003
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Stru�ture Networking;

3

Type Stru
#

(flows
into)

Stru
#

Musk . K
(hrs) Musk. X Des�ription

Pond #1 =_> #2 0.079 0.146

Null #2 =_> End 0.000 0.000

#1
4

Pond

#2

Null

Stru�ture Routing Details;
Stru Vert . Dist . Hori . Dist. Velo�ity

Land Flow-Condition- Slope (%) Time (hrs)
(ft) (ft) (fps

#1 2. Minimum tillage �ultivation 2.00

	

4.00 200.00 0.70 0.079

#1 Muskingum K: 0.079

Filename: MW-06.s�4 Printed 02-12-2003
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4

Stru�ture Summary;

Immediate
Contri�uting

Area

(a�)

Total
Contri�uting

Area

(a�)

Peak
Dis�harge

(�fs)

Total
Runoff
Volume

(a�-ft)
In 0.79 0.07

# 1 0.720 0.720
Out 0.20 0.07

#2 0.000 0.720 0.20 0.07

Filename : MW-06.s�4 Printed 02-12-2003
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Stru�ture #1 (Pond)

Pond Inputs :

Pond Results :

Filename: MW-06.s�4

Stru�ture Detail

Permanent Pool Elev :

	

7,983.50
Permanent Pool : 0.40 a�-ft

V-not�h Weir

Not�h Angle

	

Spillway
(deg)

	

Elev

60.00

	

7,983.50

Peak Elevation : 7,983.90
H'graph Detention Time :

	

1.58 hrs
Dewater Time:

	

0.57 days

Dewatering time is �al�ulated from peak stage to lowest spillway

Elevation-Capa�ity-Dis�harge Ta�le

5

Printed 02-12-2003

Elevation
Area
(a�)

Capa�ity

(a�-ft)

Dis�harge

	

Dewater
Time

(�fs)

	

(hrs)
7,974.00 0.002 0.000 0.000
7,974.50 0.013 0.003 0.000
7,975.00 0.033 0.014 0.000
7,975.50 0.062 0.037 0.000
7,976.00 0.100 0.077 0.000
7,976.50 0.074 0.121 0.000
7,977.00 0.052 0.152 0.000
7,977.50 0.034 0.174 0.000
7,978.00 0.020 0.187 0.000
7,978.50 0.022 0.198 0.000
7,979.00 0.025 0.210 0.000
7,979.50 0.027 0.223 0.000
7,980.00 0.030 0.237 0.000
7,980.50 0.035 0.253 0.000
7,981.00 0.039 0.271 0.000
7,981 .50 0.045 0.292 0.000
7,982.00 0.050 0.316 0.000
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Stru�ture #2 (Null)

Filename: MW-06.s�4

Detailed Dis�harge Ta�le

6

Printed 02-12-2003

Elevation
V-not�h
Weir (�fs)

Com�ined

Total

Dis�harge
(�fs)

7,974.00 0.000 0.000
7,974.50 0.000 0.000
7,975.00 0.000 0.000
7,975.50 0.000 0.000
7,976.00 0.000 0.000
7,976.50 0.000 0.000
7,977.00 0.000 0.000
7,977.50 0.000 0.000

7,978.00 0.000 0.000

7,978.50 0.000 0.000

7,979.00 0.000 0.000
7,979.50 0.000 0.000
7,980.00 0.000 0.000

7,980.50 0.000 0.000
7,981.00 0.000 0.000

7,981.50 0.000 0.000

7,982.00 0.000 0.000
7,982.50 0.000 0.000
7,983.00 0.000 0.000
7,983.50 0.000 0.000
7,984.00 0.255 0.255

Elevation
Area
(a�)

Capa�ity
(a�-ft)

Dis�harge
(�fs)

Dewater
Time

(hrs)
7,982.50 0.055 0.342 0.000
7,983.00 0.060 0.371 0.000
7,983.50 0.065 0.402 0.000 Spillway #1

7,983.90 0.069 0.429 0.204 13.60 Peak Stage

7,984.00 0.070 0.435 0.255



I*

SEDCAD 4 for Windows
rnn~~rinhl 1OOA P-1 . I CrMu~h

Time (h

0.079

0.079

Filename : MW-06.s�4

Su�watershed Hydrology Detail:

Su�watershed Time of Con�entration Details:

Su�watershed Muskingum Routing Detai/s;

7

Printed 02-12-2003

Stru SWS
#

	

#
SWS Area

(a�)

Time of
Con�

(hrs)

Musk K

(hrs)
Musk X

Curve

Num�er
UHS

Peak
Dis�harge

(�fs)

Runoff
Volume

(a�-ft)

# 1

	

1 0.720 0.079 0.079 0.146 91.000 M 0.82 0.067

0.720 0.79 0.067

#2 0.720 0.20 0.067

Stru SWS
#

	

# Land' Flow Condition Slope (%) Vert. Dist.
(ft)

Hori Dist .
(ft)

Velo�ity
(fps)

Time (hrs)-

#1

	

1 2. Minimum tillage �ultivation 2.00 4.00 200.00 0.700 0.079

#1

	

1 Time of Con�entration : 0.079

Stru SWS
#

	

# Land Flow Condition a~aSlope ( )
V ert. Dist.

(ft)
Hori . Dist.

(ft)
Velo�ity
(fRs)

#1

	

1 2. Minimum tillage �ultivation 2.00 4.00 200.00 0.700

#1

	

1 Muskingum K:
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Drainage Dit�h for MW-06

Gary E . Taylor

Canyon Fuel Company, LLC - Dugout Canyon Mine
P. 0. Box 1029

Wellington, Utah 84642

Phone: (435) 636-2893
Email: gtaylor@ar�h�oal .�om

Filename : Drainage Dit�h MW-06.s�4

	

Printed 02-18-2003
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General Information

Storm Information;
Storm Type :

	

NRCS Type II

Design Storm :

	

10 yr - 24 hr

Rainfall Depth :

	

1.950 in�hes

Parti�le Si e Distri�ution;

Filename: Drainage Dit�h MW-06.s�4

	

Printed 02-18-2003

Si e(mm)' Sediment

4.0000 100.000%

2.0000 85.510%

1.0000 82.720%

0.6000 79.400%

0.2500 68.850%

0.0750 32.230%

0.0320 23.480%

0.0160 8.080%

0.0080 2.070%

0.0040 0.380%

0.0020 0.010%

0.0010 0.000%
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/0

Stru�ture Networking:

#1
-61

	

Chan

#2

'~

	

Silt
Fen�e

#3

Null

Stru�ture Routing Details:

Stru Land Flow Condition Slope (%) Vert . Dist .

	

Hori . Dist .

	

Velo�ity
(ft)

	

(ft)

	

(fps) Time (hrs

#1

	

2. Minimum tillage �ultivation

	

4.31

	

12.50

	

290.00

	

1.03 0.078

#1 Muskingum K: 0.078

Filename: Drainage Dit�h MW-06.s�4 Printed 02-18-2003

Type Stru (flows Stru
#

	

into)

	

#
Musk. K

	

Musk. X Des�ription

Channel #1

	

=_>

	

#2 0.078

	

0.189

Silt Fen�e #2

	

=_>

	

#3 0.000

	

0.000

Null #3

	

=_>

	

End 0.000

	

0.000
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Stru�ture Summary;

Filename : Drainage Dit�h MW-06.s�4

	

Printed 02-18-2003

!I

Immediate
Contri�uting

Area

(a�)

Total
Contri�uting_

Area

(a�)'

Peak
Dis�harge(mss)

Total
Runoff
Volume

(a�-ft) Sediment

(tons)

Peak
Sediment
Con� .

(mg/I)

Peak
Settlea�le
Con�.

(ml/1)'

24VW -

(mill)

#1 0.440 0.440 0.48 0.04 1 .4 46,752 35.25 20.29

#2
In

0.000 0.440
0.47 0.04 1 .4 89,213 67.27 20.25

Out 0.37 0.04 0.0 4,298 0.66 0.12

#3 0.000 0.440 0.37 0.04 0.0 4,297 0.66 0.12
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Parti�le Si e Distri�ution(s) at Ea�h Stru�ture

Stru�ture #1

Stru�ture #2;

Stru�ture #3;
Filename: Drainage Dit�h MW-06 .s�4

	

Printed 02-18-2003

Si e (mm)
4.0000 100.000% 100.000%
2.0000 87.992% 100.000%
1.0000 85.121% 100.000%

0.6000 81.704% 100.000%

0.2500 70.848% 100.000%
0.0750 33.165% 100.000%
0.0320 24.161% 100.000%
0.0160 8.314% 100.000%
0.0080 2.130% 74.602%
0.0040 0.391% 13.695%
0.0020 0.010% 0.360%
0.0010 0.000% 0.000%

Si e (mm) In/Out

4.0000 100.000%

2.0000 87.992%

1 .0000 85.121%
0.6000 81.704%
0.2500 70.848%
0.0750 33.165%
0.0320 24.161%
0.0160 8.314%
0.0080 2.130%
0.0040 0.391%
0.0020 0.010%

0.0010 0.000%



SEDCAD 4 for Windows
r-i"hf 9OOR D-h I Q/`hMlnh

Filename: Drainage Dit�h MW-06 .s�4

	

Printed 02-18-2003

!3

Si e (mm) In/Out
4.0000 100.000%
2.0000 100.000%
1.0000 100.000%
0.6000 100.000%
0.2500 100.000%
0.0750 100.000%
0.0320 100.000%
0.0160 100.000%
0.0080 74.602%

0.0040 13.695%
0.0020 0.360%
0.0010 0.000%
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Stru�ture Detail
Stru�ture #1 (Erodi�le Channel)

Triangular Erodi�le Channel Inputs :

Material : Stiff �lay very �olloidal

Erodi�le Channel Results :

Stru�ture #2 (Silt Fen�e)

Silt Fen�e Inputs :

Silt Fen�e Results :

Filename : Drainage Dit�h MW-06 .s�4

Fen�e

	

Width along Height ft

	

Land Slope

	

Tie-�a�k

(gpm/sq ft)
�ontour (ft)

	

O

	

(%)

	

distan�e (ft)

2 .5

	

10.0

	

2.5

	

2.00

	

125.0

*Sediment storage: 0.00 a�-ft

*No sediment �apa�ity defined

Dewatering time is �al�ulated from peak stage to lowest spillway

Stage-Capa�ity-Dis�harge Ta�le

Printed 02-18-2003

14

w/o Free�oard w/ Free�oard

Design Dis�harge : 0.48 �fs

Depth : 0 .32 ft 0.62 ft

Top Width : 1 .29 ft 2.49 ft

Velo�ity : 2 .32 fps

X-Se�tion Area : 0.21 sq ft

Hydrauli� Radius : 0.145

Froude Num�er : 1.02

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%) Manning's n

Free�oard

Depth (ft)

Free�oard

% of Depth

Free�oard

Mult. x
(VxD)

Limiting,
Velo�ity
(fps)

2 .0 :1 2 .0 :1 2 .0 0.0250 0.30 3.8

Peak Fen�e Stage : 1 .05 ft

Peak Water Stage : 1 .05 ft

Dewater Time : 0.34 days

Trap Effi�ien�y : 97.14
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Stru�ture #3 (Null)

Filename: Drainage Dit�h MW-06.s�4

	

Printed 02-18-2003

IS

Fen�e Stage

(ft)

Water Stage

(ft)

Area

(a�)

Capa�ity
ft

Dis�harge

(�fs)

Dewater
Time

(hrs)
0.00 0.00 0.000 0.000 0.000 Top of Sediment
0.10 0.10 0.001 0.000 0.008 0.05
0.20 0.20 0.002 0.000 0.022 4.90

0.30 0.30 0.003 0.000 0.042 1 .75

0.40 0.40 0.005 0.001 0.067 0.50

0.50 0.50 0.006 0.001 0.097 0.20

0.60 0.60 0.007 0.002 0.134 0.15
0.70 0.70 0.008 0.003 0.175 0.15
0.80 0.80 0.009 0.004 0.223 0.10

0.90 0.90 0.010 0.005 0.276 0.10

1.00 1.00 0.011 0.006 0.334 0.10

1.05 1.05 0.012 0.006 0.369 0.02 Peak Stage

1.10 1.10 0.013 0.007 0.398
1.20 1.20 0.014 0.008 0.468
1.30 1 .30 0.015 0.010 0.543
1.40 1.40 0.016 0.011 0.624
1.50 1.50 0.017 0.013 0.710
1.60 1.60 0.018 0.015 0.802
1.70 1.70 0.020 0.017 0.900
1.80 1.80 0.021 0.019 1.003
1.90 1.90 0.022 0.021 1.111
2.00 2.00 0.023 0.023 1.225
2.10 2.10 0.024 0.025 1.345
2.20 2.20 0.025 0.028 1.471
2.30 2.30 0.026 0.030 1.601
2.40 2.40 0.028 0.033 1.738
2.50 2.50 0.029 0.036 1.880
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Soil K L (ft) S(•10) P PS #
Sediment

(tons)

Peak
Sediment
Con�.

9/I)

Peak
Settlea�le

0.320 290.00 4.31 0.4500 1 .0000 1 1 .4 48,083 36.32

1.4 46,752 35.25

1.4 89,213 67.27

0.0 4,297 0.66

SWS Area

(a�)

Time off

(hrs)

KMusk

(hrs)
Musk X

Curve

Num�er
UHS

Peak
Dis�harge

(�fs)

0.440 0.078 0.078 0.189 91.000 M 0.50

0.440 0.48

0.440 0.47

0.440 0.37

Su�watershed Hydrology Detail:

Su�watershed Sedimentology Detail;

(m

Co

Su�watershed Time of Con�entration Details:

Time h

0.078

0.078

Su�watershed Muskingum Routing Details :

Filename: Drainage Dit�h MW-06.s�4 Printed 02-18-2003

/to

Stru SWS
#

	

# n�

I/l)

24VW

(mi/I)

# 1

	

1 20.90

20.29

#2 20.25

#3 0.12

Stru SWS
#

	

#
e

Runoff
VolumeVolume

(a�-ft)

# 1

	

1 0.041

0.041

#2 : 0.041

#3 0.041

Stru SWS
#

	

# Land Flow Cnditiono Slope (%)
Vert. Dist.

(ft)
Hori . Dist .

(ft)
Velo�ity
(fps)

Time (hrs

#1

	

1 2. Minimum tillage �ultivation 4.31 12.50 290.00 1.030 0.078

#1

	

1 Muskingum K: 0.078

Stru SWS
#

	

# Land Flow Condition Slope %I-rt. Dist .
(ft)

HoriZ . Dist.
(ft)

Velo�ity
(fps)

#1

	

1 2. Minimum tillage �ultivation 4.31 12.50 290.00 1.030

#1

	

1 Time of Con�entration :
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FREEBOARD = 0.3 FT.
DEPTH OF FLOW = 0 .32 FT .

Canyon Fuel Company, LLC
Dugout Canyon Mine

TYPICAL DRAINAGE DITCH
MW-06

SCALE: AS SHOWN DRAWING OR
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P.0 BOX 1029
WELLINGTON . UTAH 84542

MAP NUMBER MW-06
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NO. MTE BY DESIGNED BY:

DRAWN BY: RR
CHECKED BY: CT
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MW-08 Mud Pit

Note: The mud pit will �e a total �ontainment for the storm
runoff from a 10-year, 24-hour event and drilling fluid.

The program requires a dis�harge from the mud pit to show
the mud pit �apa�ity.

Gary E . Taylor

Canyon Fuel Company, LLC - Dugout Canyon Mine
P. 0. Box 1029

Wellington, Utah 84642

Phone : (435) 636-2893
Email : gtaylor@ar�h�oal .�om

Filename : MW-08.s�4

	

Printed 03-03-2003
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Genera/ Information

Storm Information:
Storm Type :

	

NRCS Type II

Design Storm :

	

10 yr - 24 hr

Rainfall Depth :

	

1.950 in�hes

Filename : MW-08.s�4

	

Printed 02-12-2003
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Filename: MW-08.s�4

Stru�ture Networking;

Stru

	

Vert Dist .

	

Hori Dist

	

Velo�ity mLand' Flow Condition

	

Slope (%) . . .

	

,

	

Tie
(ft)

	

(ft)

	

(fps)
hrs)

#1

	

2. Minimum tillage �ultivation

	

2.00 4.00

	

200.00

	

0.70 0.079

#1 Muskingum K: 0.079

v
#1

Pond

#2

Null

Stru�ture Routing Details:

Printed 02-12-2003

2 .

Type Stru
#

(flows
into)

Stru
#

Musk. -K
(hrs) Musk . X Des�ription

Pond #1 =_> #2 0.079 0.146

Null #2 =_> End 0.000 0.000
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Filename : MW-08.s�4

Stru�ture Summary;

Printed 02-12-2003

23

Immediate
Contri�uting

Area

(a�)

Total
Contri�uting

Area

(a�)

Peak
Dis�harge

(�fs)

Total
Runoff
Volume

(a�-ft)
In 1.28 0.11

# 1 1 .170 1.170
Out 0.27 0.11

#2 0.000 1.170 0.27 0.11
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Stru�ture Detail
Stru�ture #1 (Pond)

Pond Inputs :

Pond Results :

Filename: MW-08.s�4

Permanent Pool Elev:

	

8,519.50

Permanent Pool : 0 .40 a�-ft

V-not�h Weir

Not�h Angle

	

Spillway
(deg)

	

Elev

60.00

	

8,519.50

Peak Elevation : 8,520.03

H'graph Detention Time :

	

2.06 hrs

Dewater Time :

	

0.63 days

Dewatering time is �al�ulated from peak stage to lowest spillway

Elevation-Capa�ity-Dis�harge Ta�le

Printed 02-12-2003

Elevation
Area

(a�)

Capa�ity-

(a�-ft)-

Dis�harge - Dewater
Time

(�fs)

	

(hrs)

8,508.00 0.002 0.000 0.000

8,508.50 0.003 0.001 0.000

8,509.00 0.005 0.003 0.000

8,509.50 0.007 0.007 0.000

8,510.00 0.010 0.011 0.000

8,510.50 0.012 0.017 0.000

8,511.00 0.015 0.023 0.000

8,511.50 0.017 0.031 0.000

8,512.00 0.020 0.040 0.000

8,512.50 0.022 0.051 0.000

8,513.00 0.025 0.063 0.000

8,513.50 0.027 0.076 0.000

8,514.00 0.030 0.090 0.000

8,514.50 0.035 0.106 0.000

8,515.00 0.039 0.125 0.000

8,515.50 0.045 0.146 0.000

8,516.00 0.050 0.169 0.000
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Filename: MW-08 .s�4

Detailed Dis�harge Ta�le

Printed 02-12-2003

Elevation
V-not�h
Weir (�fs)

Com�ined
Total=

Dis�harge

( )
8,508.00 0.000 0.000

8,508.50 0.000 0.000

8,509.00 0.000 0.000

8,509.50 0.000 0.000
8,510.00 0.000 0.000
8,510.50 0.000 0.000

8,511 .00 0.000 0.000

8,511 .50 0.000 0.000

8,512.00 0.000 0.000

8,512.50 0.000 0.000

8,513.00 0.000 0.000
8,513.50 0.000 0.000
8,514.00 0.000 0.000

8,514.50 0.000 0.000

8,515.00 0.000 0.000
8,515.50 0.000 0.000

8,516.00 0.000 0.000

8,516.50 0.000 0.000
8,517.00 0.000 0.000
8,517.50 0.000 0.000
8,518.00 0.000 0.000
8,518.50 0.000 0.000
8,519.00 0.000 0.000
8,519.50 0.000 0.000
8,520.00 0.255 0.255

Elevation
Area
(a�)

Capa�ity
(a�-ft)

Dis�harge

	

Dewater
Time

(�fs)

	

(hm)
8,516.50 0.055 0.195 0.000
8,517.00 0.060 0.224 0.000
8,517.50 0.065 0.255 0.000
8,518.00 0.070 0.289 0.000
8,518.50 0.075 0.325 0.000
8,519.00 0.080 0.363 0.000
8,519.50 0.085 0.405 0.000 Spillway #1
8,520.00 0.090 0.448 0.255
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Stru�ture #2 (Null)

Filename: MW-08.s�4

	

Printed 02-12-2003
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Filename : MW-08.s�4

Su�watershed Hydrology Detail:

Su�watershed Time of Con�entration Details:

Su�watershed Muskingum Routing Details:

Printed 02-12-2003

Stru SWS
#

	

#
SWS Area

(a�)

Time of
Con�

(hm)

Musk K

(hrs)
Musk X

Curve

Num�er
UHS

Peak
Dis�harge

(mss)

Runoff
Volume

(a�-ft)

# 1

	

1 1.170 0.079 0.079 0.146 91.000 M 1.34 0.109

1.170 1.28 0.109

#2 1.170 0.27 0.109

Stru SWS Vert. Dist . Hori . 'Dist. Velo�ity
#

	

# Land Flow Condition Slope (%)
(ft) (ft) (fps) Time (hrs)

#1

	

1 2. Minimum tillage �ultivation 2.00 4.00 200.00 0.700 0.079

#1

	

1 Muskingum K : 0.079

Stru SWS
#

	

# Land Flow Condition Slope (%) Vert. Dist.
(ft)

Hori . Dist.
(ft)

Velo�ity
(fps)

Time (hrs)

#1

	

1 2. Minimum tillage �ultivation 2.00 4.00 200.00 0.700 0.079

#1

	

1 Time of Con�entration : 0.079
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Drainage Dit�h for MW-08,

Gary E. Taylor

Canyon Fuel Company, LLC - Dugout Canyon Mine
P. 0. Box 1029

Wellington, Utah 84642

Phone : (435) 636-2893
Email: gtaylor@ar�h�oal .�om

Filename: Drainage Dit�h MW-08.s�4

	

Printed 02-18-2003

Z91
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General Information

Storm Information;
Storm Type :

	

NRCS Type II

Design Storm :

	

10 yr - 24 hr

Rainfall Depth :

	

1.950 in�hes

Parti�le Si e Distri�ution;

Filename : Drainage Dit�h MW-08 .s�4

	

Printed 02-18-2003

q

Si e (mm) Sediment

4.0000 100.000%

2.0000 85.510%

1.0000 82.720%

0.6000 79.400%

0.2500 68.850%

0.0750 32.230%

0.0320 23.480%

0.0160 8.080%

0.0080 2.070%

0.0040 0.380%

0.0020 0.010%

0.0010 0.000%
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Stru�ture Networking;

16,
#1

Chan7

#2

Silt
Fen�e

#3

Null

Stru�ture Routing Details:

Stru Land Flow Condition

	

Slope (%)

	

Vert. Dist.
#

	

(ft)
Hori . Dist .

	

Velo�ity
(ft)

	

(fps)
Time (hrs)

#1

	

2. Minimum tillage �ultivation

	

2.00

	

2.08

	

104.00 0.70

	

0.041

#1 Muskingum K: 0.041

Filename : Drainage Dit�h MW-08.s�4 Printed 02-18-2003

Type Stru
#

(flows
into)

Stru
#

Musk. K
(hrs) Musk . X Des�ription

Channel #1 =_> #2 0.041 0.146

Silt Fen�e #2 =_> #3 0.000 0.000

Null #3 =_> End 0.000 0.000
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Stru�ture Summary;

Filename : Drainage Dit�h MW-08 .s�4 Printed 02-18-2003

Immediate Total Total Peak Peak
Contri�uting Contri�uting Peak

Dis�harge Runoff Sediment Sediment Settlea�le 24VW
Area Area Volume (tons) Con� . Con� . (m1/1)
(a�) (a�) ( S) (a�-ft) (mg/I) (MI/1)

# 1 0.150 0.150 0.17 0.01 0 .1 12,578 9.50 6.76

In 0.17 0.01 0 .1 12,578 9.50 6.76
#2 0.000 0.150

Out 0.14 0.01 0.0 661 0.05 0.02

#3 0.000 0.150 0.14 0.01 0.0 661 0.05 0.02



I*

I*

SEDCAD 4 for Windows
('r r n .hf 1 GOA P-1 . I Crhui h

	 32

Parti�le Si e Distri�ution(s) at Ea�h Stru�ture

Stru�ture #1

Stru�ture #2

Stru�ture #3;
Filename: Drainage Dit�h MW-08.s�4

	

Printed 02-18-2003

Si e (mm) 0 t
4.0000 100.000% 100.000%
2.0000 86.155% 100.000%
1.0000 83.344% 100.000%
0.6000 79.999% 100.000%
0.2500 69.370% 100.000%
0.0750 32.473% 100.000%
0.0320 23.657% 100.000%
0.0160 8.141% 100.000%
0.0080 2.086% 87.300%
0.0040 0.383% 16.026%
0.0020 0.010% 0.422%
0.0010 0.000% 0.000%

Si e (mm) In/Out
4.0000 100.000%
2.0000 86.155%
1.0000 83.344%
0.6000 79.999%
0.2500 69.370%
0.0750 32.473%
0.0320 23.657%
0.0160 8.141%
0.0080 2.086%
0.0040 0.383%
0.0020 0.010%
0.0010 0.000%
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Filename: Drainage Dit�h MW-08 .s�4

	

Printed 02-18-2003

Si e (mm) In/Out

4.0000 100.000%

2.0000 100.000%

1.0000 100.000%

0.6000 100.000%

0.2500 100.000%

0.0750 100.000%

0.0320 100.000%

0.0160 100.000%

0.0080 87.300%

0.0040 16.026%

0.0020 0.422%

0.0010 0.000%
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Stru�ture Detail
Stru�ture #1 (Erodi�le Channel)

Triangular Erodi�le Channel Inputs :

Material : Stiff �lay very �olloidal

Erodi�le Channel Results :

Stru�ture #2 (Silt Fen�e)

Silt Fen�e Inputs :

Filename : Drainage Dit�h MW-08.s�4

Fe Ratelow Width along Height ft

	

Land Slope

	

Tie-�a�k

(gpm/sq ft), �ontour (ft)

	

- O

	

(%)

	

distan�e (ft)

2.5

	

10.0

	

2.5

	

2.00

	

125 .0

*Sediment Storage: 0.00 a�ft

*No sediment �apa�ity defined

Silt Fen�e Results :

Dewatering time is �al�ulated from peak stage to lowest spillway

Sta�ie-Capa�ity-Dis�harge Ta�le

Printed 02-18-2003

w/o Free�oard- w/ Free�oard

Design Dis�harge : 0 .17 �fs

Depth : 0 .22 ft 0.52 ft

Top Width : 0.88 ft 2.08 ft

Velo�ity : 1 .79 fps

X-Se�tion Area : 0.10 sq ft

Hydrauli� Radius : 0.098

Froude Num�er : 0.95

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%) Manning's n

Free�oard

Depth (ft)

Free�oard

% of Depth

Free�oard

Mult. x
(VxD)

Limiting
Velo�ity
(fps)

2.0 :1 2 .0 :1 2 .0 0.0250 0.30 3.8

Peak Fen�e Stage : 0.62 ft

Peak Water Stage: 0.62 ft

Dewater Time : 0.09 days

Trap Effi�ien�y : 97.61
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Stru�ture#3 (Null)

Filename: Drainage Dit�h MW-08 .s�4

	

Printed 02-18-2003

3S

Fen�e Stage
(ft)

Water Stage
(ft)

Area
(a�)

Capa�ity
(a�-ft)

Dis�harge
(�fs)

Dewater
Time
(hrs)

0.00 0.00 0.000 0.000 0.000 Top of Sediment
0.10 0.10 0.001 0.000 0.008
0.20 0.20 0.002 0.000 0.022 1.25
0.30 0.30 0.003 0.000 0.042 0.30
0.40 0.40 0.005 0.001 0.067 0.25
0.50 0.50 0.006 0.001 0.097 0.15
0.60 0.60 0.007 0.002 0.134
0.62 0.62 0.007 0.002 0.142 0.01 Peak Stage
0.70 0.70 0.008 0.003 0.175
0.80 0.80 0.009 0.004 0.223
0.90 0.90 0.010 0.005 0.276
1.00 1.00 0.011 0.006 0.334
1.10 1.10 0.013 0.007 0.398
1.20 1.20 0.014 0.008 0.468
1.30 1.30 0.015 0.010 0.543
1.40 1.40 0.016 0.011 0.624
1.50 1 .50 0.017 0.013 0.710
1.60 1.60 0.018 0.015 0.802
1.70 1.70 0.020 0.017 0.900
1.80 1 .80 0.021 0.019 1.003
1.90 1 .90 0.022 0.021 1.111
2.00 2.00 0.023 0.023 1.225
2.10 2.10 0.024 0.025 1.345
2.20 2.20 0.025 0.028 1.471
2.30 2.30 0.026 0.030 1.601
2.40 2.40 0.028 0.033 1.738
2.50 2.50 0.029 0.036 1.880
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Stru SWS
#'

	

# Soil K L (ft) S(%) PS #
Sediment

(tons)

Peak
Sediment
Con�.

g/l)

Con�

(MI/1)

# 1

	

1 0.320 104.00 2.00 0.4500 1.0000 1 0.1 12,672 9.57

0.1 12,578 9.50

#2 0.1 12,578 9.50

#3 0.0 661 0.05

Stru SWS
#

	

#
SWS Area

(a�)

Time of
Con�

(hrs)

Musk K

(his)
Musk X

Curve

Num�er
UHS

Peak
Dis�harge

(�fs)

# 1

	

1 0.150 0.041 0.041 0.146 91.000 M 0.17

0.150 0.17

#2 0.150 0.17

#3 0.150 0.14

	 31,

Su�watershed Hydrology Detail:

Su�watershed Sedimentology Detail:

Su�watershed Time of Con�entration Details:

Su�watershed Muskingum Routing Details:

Filename : Drainage Dit�h MW-08 .s�4 Printed 02-18-2003

Peak
Settlea�le 24VW

(MI/1)

6.81

6.76

6.76

0.02

Runoff
Volume

(a�-ft)

0.014

0.014

0.014

0.014

Stru SWS
#

	

# Land Flow Condition Slope (%) Vert . Dist.
(It)

Hori . Dist .
(It)

Velo�ity
(fps)

Time (hrs)

#1

	

1 2. Minimum tillage �ultivation 2.00 2.09 105.00 0.700 0.041

#1

	

1 Muskingum K: 0.041

Stru SWS
#

	

# Land Flow Condition Slope (%) Vert. Dist .
(ft)

Hori . Dist. _
(ft)

Velo�ity
(fps)

Time (hrs)

#1

	

1 2. Minimum tillage �ultivation 2.00 2.09 105.00 0.700 0.041

#1

	

1 Time of Con�entration : 0.041
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810 BONDING DEFINITIONS AND DIVISION RESPONSIBILITIES

This �hapter provides information regrading the �onding for re�lamation of the well sites at the Dugout

Canyon Mine . CFC has on file with the Division a �ond or �onds paya�le to the Division for performan�e of

all requirements of the State Program .

820 REQUIREMENTS TO FILE A BOND

The distur�ed area �reated �y the ea�h well site is �an �e found in Ta�le 1-1 . The distur�ed areas to �e

re�laimed are dis�ussed in Se�tion 340 of this su�mittal . The performan�e �ond period is for the duration

of �oal mining and re�lamation operations in�luding the extended period designated �y the Division . The

�ond is in the form of a surety �ond and is des�ri�ed in Se�tion 860 of the M&RP .

830 DETERMINATION OF BOND AMOUNT

The present �ond of $3,682,000 should �e suffi�ient to assure the �ompletion of the re�lamation plan . The

re�lamation �ond (dire�t and indire�t �osts) for the well sites is $122,000 (2008 dollars) . The most �urrent

formulas from the Offi�e of Surfa�e Mining, Hand�ook for Cal�ulation of Re�lamation Bond Amounts, Apriil

2000 were used to determine the �overage ne�essary for re�lamation (Means 2002) . Detailed �ond

estimates �on�erning the well sites �an �e found in Se�tions 540 and 550. The �onding information

pertaining to the well sites will �e in�orporated into Appendix 5-6 of the approved M&RP upon approval of

the �ond . The �ond �overage will �e adjusted per the Division's determination of required �ond �overage .

840 GENERAL TERMS AND CONDITIONS OF THE BOND

Refer to Chapter 8 of the approved M&RP .

850 BONDING REQUIREMENTS FOR UNDERGROUND COAL MINING AND RECLAMATION ACTIVITIES

Refer to Chapter 8 of the approved M&RP .
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860 FORMS OF BONDS

Refer to Chapter 8 of the approved M&RP .

870 REPLACEMENT OF BONDS

Refer to Chapter 8 of the approved M&RP .

880 REQUIREMENTS TO RELEASE PERFORMANCE BONDS

The appli�ant will �omply with the requirements des�ri�ed in Se�tion R645-301-880 of the Division

regulations when applying for the release of performan�e �onds .

890 TERMS AND CONDITIONS FOR LIABILITY INSURANCE

Certifi�ates of insuran�e issued for the Dugout Canyon Mine are in�luded in Appendix 1-2 of the approved

M&RP. For additional information, refer to Chapter 8 of the approved M&RP .

8-2
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302-321 ALLUVIAL VALLEY FLOOR DETERMINATION

302-321 .100 S�ope of Investigation

The purpose of this Chapter is to provide to the Division the results of an investigation whi�h was performed

to assess the potential valley floor (AVF) to exist within the permit and adja�ent areas of the proposed

Dugout Canyon Mine well sites . The s�ope of this investigation has involved :

	

Geologi� studies (detailed in Chapter 6 of the approved M&RP) ;

Hydrologi� studies (detailed in Chapter 7 of the approved M&RP) ;

Land-use studies (detailed in Chapter 4 of the approved M&RP) ;

Soils studies (detailed in Chapter 2 of the approved M&RP) ; and

	

Vegetation studies (detailed in Chapter 3 of the approved M&RP) .

These studies are summari ed in this �hapter as they relate to the potential for existen�e of an AVF within

the permit or adja�ent area . The individual �hapters outlined a�ove should �e �onsulted for more detailed

information .

302-321.200 Summary of Studies Performed

Mapping of Un�onsolidated Stream-Laid Deposits - Plate 6-1 in Chapter 6 of the approved M&RP

presents a map of the surfa�e geology of the well sites and adja�ent areas . In�luded on this map are

un�onsolidated stream-laid deposits identified with map sym�ol "Qal". Note that the plans for the well sites

do not involve the removal or signifi�ant distur�an�e of alluvial fill . The well sites are lo�ated in either the

North Horn Formation or the Flagstaff Formation . The stream-laid deposits in Pine Canyon and Fish Creek

Canyon are 6,000 feet to 7,900 feet from the well sites and 13,000 feet to 14,800 feet from the well sites

respe�tively. .

Date presented in Se�tion 728 of this su�mittal indi�ates that no signifi�ant impa�t to the availa�ility of

water in the permit or adja�ent areas .

9-1
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Agri�ultural A�tivities -As noted in Se�tion 411 of this su�mittal and the approved M&RP, the only

agri�ultural a�tivities whi�h o��ur within the permit and adja�ent areas are gra ing or range land . No

irrigated agri�ulture o��urs within permit and adja�ent areas .

Flood Irrigation - No flood irrigation o��urs within the permit or adja�ent areas . A��ording to Se�tion

411 .130 of this su�mittal and the approved M&RP, the nearest area of irrigated agri�ulture is lo�ated 4

miles southwest of the Dugout Canyon Mine .

Su�irrigation - Refer to the approved M&RP .

Flood Irriga�ility - Refer to the approved M&RP

Analysis of Aerial Photographs - Refer to the approved M&RP.

302-321 .300

The studies summari ed a�ove indi�ate that no alluvium is present at any of the well sites .

Based on a review of the a�ove studies, AVF's are not present within the proposed well sites, as indi�ated

�y:

	

Flood irrigation or su� irrigation of stream-laid deposits have not histori�ally o��urred within

the proposed well site distur�ed areas ; and

	

Soil and topographi� �onditions within the proposed well site distur�ed areas pre�lude

future flood irrigation of the well sites .

302-322 OPERATIONS AFFECTING DESIGNATED ALLUVIAL VALLEY FLOORS

Based on the information summari ed in this �hapter, no impa�ts will o��ur to designated alluvial valley

floors due to the operation and re�lamation of the well sites and adja�ent areas .

9-2
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