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CROW BUTTE RESOURCES, INC,
CROW BUTTE IN-SITU MIN}
10-31-97 (Revision 2)
1998 RESTORATION/RECLAMATION SURETY COST ESTIMATY

SUMMARY

Croundwater Restoration
Wellfield Reclamation

Commercial Plant Reclamation/Decommissioning

R O Buillding Reclamation Decommissioning
Evaporation Pond Reclamation
Miscellaneous Site Keclamation 60 8¢

Deep Disposal Well Reclamation

Brule \».‘\x ter Restoration

ontract Adminustration (10%)
Contingency (15%)
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BASIS OF COSTS:
Costs used in the surety bond caloulations are based on the following rationale

(1
(2)
3)

Labor Rates, 1abor rates we based on 1997 actual CBR labor for plant and wellfield oper ations including benefits and payroll
taxes, plus 2074 for contractors overhead and profit

Lusposal Costs. Disposal costs of byproduct material are based on a current disposal agreement held by CBR

Lee Lransport Cost Lowl
Packaged Matenial $10.00/ef $2 420 $12 42/f
Soil, ete $81 00/y $66 00/cy $147 00/cy

[Dsposal of non-byproduct matenal will be at o hoensed landfill per NDEQ permit. $10 Icad fee plus transport cost of $360/20
tons @ 30 mules

Power Costs Based on actual 1997 power costs including demand factor, energy charge, taxes, and service fees, $0 0S/Kw-hr
L LCost

Base(1)

Rental Labor Oper Fuel(2) Mob &(3)

($/hr) ($hr) ($/hr) ($/hr) ($Mhr) ($Mr)
1112 Loader 20 17 9 4 2 §2
Shredder 12 . - inel inel 12
Bulldozer (D8N) K3 17 19 12 2 133
Smeal 41 inel nel inel nel 4]
Mixing Unit 12 - - el el 12

From Nebraska Machinery rental rates for IT12 and DEN - Shredder and mixing units are estimates
From Caterpillar Handbook, Editior 19 fuel consumption using $1.00/gal for diesel cost
Based on $2 OX%/mile at 90 mules one way x 2 tnps/1 76 hours



A GROUNDWATEK RESTORATION

Restoration costs we based on restoring Mine Jnits (MU) 1,2,3,4, Sand 6 MU-1, 2, 3, 4 and § are based on actual installed
wformation Construction of MU -6 1s underway

Fattern Pore Mine Unit
Mine Thickness No. Size Volume Total Area
Unit ) Patterns ') Porosity (gals) (Acres)
MU | 196 I8 10,624 029 17,165,000 93
MU.2 163 52 9,800 029 18,018,500 1.7
MU3 128 57 10,284 029 15,447 280 134
MU4 130 96 10,765 0.29 29,142,600 237
MU.S 150 %3 7,587 029 44,997 809 I8
MLU.6 200 175 10,000 029 75,922,000 402



MU

1) Remove | pore volumes (PV) groundwater transfer/sweep

0 Produce at 1,150 gpm with (36) 32 gpm downhole pumps (5 HP)

o Total horsepower = 180 HP

o Tume 1o do work
1 PV x 17,165,000 galPV x | muin/1,150 gal x
| how/60 min = 249 hours
Power Cost
249 hours x 180 HP x .75 Kw/HP x $0 05/Kw-hr =
Labor Cost
249 hours x 2 man-day/8 hours x $136/man-day = 8460

$10,147
or $0.59/1000 gal

Treat 4 PV with R O and re-inject permeate using a 300 gpm R O unit.
0 APV 17165000 gal/PV x | mun/300 gal x 1 he/60 mun = 3 814 hours
a4 Power cost
Downhole pump HP
3in gpm/32 gpmvpump x 5 HP/pump 47 HP
[njection Pump 25 HP
R O System
R O Unit pump 123 HP
Permeate pump 40 HP
Waste pump SUP
243 HP

3814 hrs x 243 HP x 75 Kw/HP x $0 05/Kw-hr = $34,955

Chemical Cost

Antiscalant: $31/gal x 0 20 galhr x 3,814 hrs = 23,647
Reductant: $0.35/b x 0.56 1b Na28/1000gal x 4PV

x 17,165,000 galPV= 13,457

Labor Cost

3814 hrs x 2 man-day/8 hours x $136/man-day = $129676

Total $201,535
or $2 94/1,000 gal

3) Recirculate 1 PV with reductant @ 1,150 gpm

a. Power Cost
(36) 5 HP downhole pumps = 180 HP
(1) Imjection pump = 30 HP
Total HP 210 HP
210 HP x 249 hrs x 75 Kw/HP x $0 05/Kw-hr =
Chemical Cost
1 PV x 17,165,000 gal/PV x 0.56 Ib Na28/1000 gal
x $0.35Mb =

¢ Labor Cost: (see above) 8,460
Total
or $0 80/1000 gal

kl




MU-1TOTAL $342,645
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MU2TOTAL SIS 424




Ml $321.481




MLUATOTAL




MUSTOTAL

$954,128




MU6TOTAL

21593291

§0 728
TOTALMU-1,2,3,4, S and 6 RESTORATION COST $4.159.72




B, WELLFIELD RECLAMATION

Wellfeld Reclamation costs are Lased on removing and disposing of the wellfield pipe ai . Yicensed facility. The soil around
the preducticn “vells will also be removed and disposed of at a licensed facility

2" Prod & #38" 1-1/4" 2" Proad

Mine Inj. Lines 02 hose  Stinger Downhole
Unit () (i Pipe Producers Injectors
N A 30,000 43,200 15,200 38 72
MU-2 34,000 47 400 20,800 52 79
MU-3 39,520 £740) 22,800 57 95
MU -4 68.900 101,400 38,400 96 169
MU-5 103,740 55,500 0 74,000 183 214
MU-6 99,200 52,500 0 70,000 175 205
ipe Volumes.

Wall Pipe Voiume'"
Neonal Pipe Sige Thickness QD g

inches) (Inches) (')
38" 02 Hose 0375 00313
2" Sch 40 downhole 015+ 2378 0.0074
1-1/4" Sch. 40 stinger 014 1.660 0.0044
2" SDR 13 5 iny. & prod 0.14815 2.2963 0.0069
4" SDR 35 0.1143 4.:7.36 0.0103
6" Sch. 40 process pipe 0.280 6.5C00 00384
6" Truni.line 0.491 6.566 00651
8" Trunkline 0639 853 01103
10" Trunkline 0.796 10,654 01712
12" Trunkhine 0944 12637 0.2408

10



) Removal/disposal of 2* production and injection lines. Piping 1s
rated SDR 13 5 and constructed of YIDPE.
0 Twoinch lines are buried 18-24" deep and can be pulled up
with a loader A two man crew should remove 450 fi per
day Two additional men will shred the pipe.
a  Remove pipe
30,000 ft x 2 man-days/450 ft
x $136/man-day = $18,133
0. Shred pipe.
30,000 ft x 2 man-days/450 ft
x $136/man-day = 18,133
¢ Equpment
o I1T12 loader, $52/hr x 533 hours = 27,716
0 Shredde~, $12/hr x 533 hours = 6,396
d  Disposal
30,000 ft x 0069 't x
$1242M° x 1.25(1) = 214
73,592
or $2404%
(1) 125 facior for void spaces

2) Removal/disposal of trunklines, including trunklines to plant buildings.
Piping 1s rated SDR 13 5

a. Remove pipe:

5,400 ft x 2 man-days/200 ft

x $136/man-day = $7.344
b, Shred pipe:

5,400 ft x 2 mar-days/200 fi

x $136/man-day = 7.344
¢ Equipment:

o IT12 loader, $52/hr x 216 hours = 11,232

¢ Shredder, $12/hr x 216 hours = 2,592
d  Disposal

6" - 1000 ft x 0.0651 ft'/ft x

$1242/°x 125 = 1,011

8"-4.400 ft x0.1103 ft'/ft x

$1242°x 125 = 1535

37,058

3) Lemoval/disposal of downbole pipe. Downhole pipe 1s Sck 40 PVC.
" o From expenence, 10 wells of downhole pipe can be
removed each day with a 3 man crew and a smea'
a  Removal of downhole pipe
43,200 ft sunger X 3 man-days/6,0C0 ft
x $136/man-day = 2,938
15,200 ft prod. x 3 man-days/6,000 ft




x $136/man-day =

Shredpt,.c

43,200 ft x 2 man-days/4,500 f

x $136/man-day =

15,200 ft x 2 man-days/4,500 fi

x £136/man-day =

Equipment

¢ neal $41/Mhour x 78 hours =

Stuadder: $12/hour x 78 hours =

Disposal

43200 ftx 0044 AN x $1242°x 1 25 =

15200t x CO7T4 /M x $1242/° % 1 25 = _
$16313

or $0 26/4 (stinger pipe)
or $0.31/ft (2" production pipe)

4) Well Plugging.
0 Assume 700 fi total depth/well & 2ruge

a  Matenals
Cement - 564 Ibs x $100/40n = $28
Bentonite - 45 Ibs x $190A0n = 4
Salt - 33 Ibs x $56/t0n = 1
Well Cap 10
b Labor
2 hours/well x | day/8 hours x 2 man-duvs
x $136Anan-day = 68
¢ Equpment
Backhoe - 172 hour/well x $46/hour = 23
Mixing Unit - 2 hours x $12/hour = 24
$158/well
110 nroduction and injection wells
x $158/well = $.7.380
I 1 monutor wells x $158/well = ~LIA%
$19.118
3) Wellfield surface area ceclamation
¢ Remove and dispose of contamuinated soil around weil,
scarify and seed well locations
a. Remove and dispose of contaminated soil
10 ft'Awell x 110 wells x
1ey27 ' x $147 /ey = $5.989
20 hours loader x $52/hour = 1,040
20 man-hours x $136/8 howrs = 340
b Recon'Hur and seed
9.3 acres x $294/acre = 2234
$10.103




MU-1 Total

S1S7.068




1)

4)

5)

6)

Removal/dispsal of 2" production
and injection lines
a  34000ftx$245/M =

Removal/disposal of trunklines  Pipirg is rated SDR 13 §

a. Remove pipe
2,900 ft x 2 man davs/200 fi
x $136/man-day =
b Shred pipe
2,900 ft x 2 man-days/200 ft
x $136/man-day =
¢ Equipment
o IT12 loader, $52/hr x 116 hours =
o Shredder, $12/hr x 116 hours =
d  Disposal
6"- 1,600 ft x 0065, ' ¥
$1242M°x 125 =
8- 1300 ftx 01103 ¥t x
$1242°x 1 25 =

Removal/disposal of downhole pipe
a 47400 ft sunger x $0 26/t =
b 20,800 ft production x $03 1/t =

Well plugging

o 131 production and injection wells,
14 monitoring wells

i 145 wells x $158/well =

Surface reclamation

a. Removal/disposa’ of cont*minated soil
131 wells x $54/well =

b Recontour, seed
11.7 acres x $294/acre =

Wellfield house dismantle/disposal
a 3 wellfield houses x $432/wellfield house =

MU-2 Total

$3.944
3,944
6,032

1,392

1,617

12,324

7,07

1440

$83,300

19,155

18,772

22910

10,514

L29¢

S155,947




)

2)

3)

4)

5)

6)

Removal/disposal of 2° production and injection lines
.  39520Rx$2451 =

Removal/disposal of trunklines. Piping 1s rated SDR 135,

& Remove pipe
2,950 fi x 2 man-days/200 ft
x $136/man-day =
b, Shred pipe:
2,950 ft x 2 man-days/200 fi
x $136/man-day =
¢ Equipment
o IT12 loader, $52/hr x 118 hours =
o Shredder, $12/hr x 118 hours =
d  Ihsposal:
8- 1450 ft x0.1103 AVt x
$1242M°x 125 =
12" - 1,500 ft x 0. 2408 f'/fi x
$1242°x 125 =

Removal/disposal of downhole pipe
a 57,400 ft sunger x $0.26/ft =
b, 22,800 ft production x $0 3 1/ft =

Well plugaing
0 (152 production and injection wells, 14 monitor wells)
a 166 wells x $158/well =

Surface reclamation
a. Removal/disposal of contaminate! soi!
166 wells x $54/well =

b Recontour, seed
13 4 acres x $29%/acre =

Wellfieid house dismantle/disposal
a4 wellfield houses « $432/wellfield house =

MU-3 Total

$4.012
4012
6,136

1,416

2,483

$14.924
1068

8,964

$96,824

23,667

21,992

26,228

12,904

S183,343



1)

2)

3)

4)

S

6)

Removal/disposal of 2" production and injection lines
a 68900 fix $2 45/M=

Removal/disposal of trunklines  Piping is rated SDR 13 5.

& kumove pipe
7,400 ft x 2 man-days/200 ft
x $136/man-day =
b Shred pipe:
7,400 ft x 2 man-days/200 ft
x $136/man-day =
¢ Equpment:
o 1T12 loader, $52/hr x 296 hours =
o Shredder, $12/hr x 296 hours =
d. Disposal
8" - 5400 ftx0.1103 ' x
$1242°x 125 =
12" - 2,000 ft x 0.2408 '/t x
$1242°x 125 =

Removal/disposal of downhole pipe
a 101,400 ft sunger x $0 26/it=
b 38,400 ft production x $0.31/ft=

Well plugging
0 (265 production and injection wells, 18 monitor wells)
a 283 wells x $158/well=

Surface reclamation

a  Removal/disposal of contaminated soil
283 wells x $54/well =

b Recontour, seed
25 acres x $294/acre=

Wellfield house dismantle/disposal
a 5 wellfield houses x $432/wellfield house =

MU : Total

16

$10,064
10,064
15,392

3,552

9,247

26,364

15,282

$168.805

55,796

38,268

44714

22,632

$332,278



1)

2)

3)

4)

5)

6)

Removal/disposal of 2" production and injection lines
a 103,740 i x $2 45/M1=
Removal/disposal of trunklines. Piping is rated SDR 13 5

a  Remove pipe
17,800 ft x 2 man-days/200 fi
x $136/man-day =
b Shred pipe
17.800 ft x 2 man-days/200 ft
x $136/man-day =
¢ Equipment
o I1T12 loader, $52/hr x 712 hows =
o Shredder, $12/hr x 712 hours =
d  Disposal
8"-3700 t x 0.1103 't x
$1242/0x 125 =
12" - 14,100 ft x 0.2408 f'/ft x
$1242°x 125 =

Removal/disposal of downhole pipe

a  Dispose
55,500 ft hose x 0. 03 13/t x$12 42/cf x 1 25=
Remove

55,500 ft x | mau-day/1, 000/t x $136/man-day=
b, 74.000 ft production x $0 3 1/ft=

Well plugging
0 (397 production and injection wells, 52 monitor wells)
a 449 wells x $158/well=

Surface reclamation

a  Removal/disposal of contamunated soil
449 wells x $54/well =

b Recontour, seed
32 acres x $294/acre=

Wellfield house dismantle/disposal
a 7 wellfield houses x $432/wellfield house =

MU-S Total

$254,163
$24 208
24,208
37,024
8,544
6,336
2712
153,032
26,969
7,548
22.240
57457
70,942
24,246
2408
33,654
2024

§$§72272



MU-6 Total

TOTAL WELLFIELD RECLAMATION MU-1,2.3. 4.5 and 6

TR




2)

3)

COMMERCIAL PLANT RECLAMATION/DECOMMISSIONING

The plant intenor components, tanks, pumps, steel structure, filters, piping and electrical components are from an m-situ plant
that was moved from Texas 1o the Crow Butte site in 1988 The actual cost to perform this work, escalated 1o 1997 $'s. 1s used
for bonding purposes with the breakdown of volumes of equipment and other structural items included

Dismantle mterior steel, tanks, pumps, filters, piping and
electnical components (including labor, equipment, wols, etc )
The volume of components to be dismantled are defailed below:

Intenor structural steel - 75 tons
Tanks - 34 cach
Pumps - 30 each
Piping - 8,250 feet
Filters - 4 each
Dryer - | cach
Electrical boxes - 20 each (estimate)
o $66,600 (1988%) x 1603 (June 1997 CPI Index )/
1183 (1988 average CPI Index) = $90,245

Dismantle plant building (including office and lab area)
0 146 tons of steel, siding, girts x $300
(1988 dismantle cost)/ton x 160.3/1183 = $£59.350

Decontamunate floor and walls of plant building
Plant floor area 1s 30,000 st, 5 450 sf

will be removed and disposed of, and

7.000 sf 1s in warehouse, shop and

water tank areas which will

not be contaminated.  The remaining

floor area 1s 17,530 sf

HCl will be sprayed on the floors

and walls and recycled in the

plant sumps for reuse until neutralized

Wall area 1s approximately 24,000 sf
Use i gal HCVsf for wall
area and 2 gal HCVst for floors
a  Matenal
Floors: 17,530 sf x 2 gal HCVsf
x $0.57/gal HCI = $19,984
Walls: 24,000 sf x 1 gal HCUsf
x $0.57/gal HCl = 13,680
b.  Labor
2 men x 30 days x $136/man-day = $8,160
¢ HCI Disposal (to ponds)
59.060 gal HCI x § hP/30 gpm x .75 Kw/HP x
$0 05/Kw-hr= $370
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R.O. BUILDING RECLAMATION/DECOMMISSIONING
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EVAPORATION POND RECLAMATION

Pond reclacnation consists of removal and disposal of the pond liners, piping, and sludge to an NRC licensed disposal facility
The pond earthen embankments will be leveled, top soiled and seeded  The liner will be cut in sections and stacked for
shipment.

Removal and disposal of pond liner syste.ns
& Five solar evaporation ponds at 250,000 ft*/each at

commercial plant

Total thickness of liners 1s 100 mils

5 ponds x 250,000 ft¥/pond x 0.00833

ft thick x 1.25(1) x $12 42/t = $161,654
b Two solar cvaporation ponds at R&D plant

Total liner thickness is 36 mils

2 ponds x 50,000 ft* x 0.0030

ftthick x 1 25 x $12 424t = $4.657
¢ Labor for liner and pipe removal

Cut and stack 40,000 ft*/day with

a four man crew (5 ponds x 250,000

ft*/pond + 2 ponds x 50,000 ft*/pond)

x 4 man-day: 40,000 ft* x $136/man-day = $18.360
d  Equpment fur hiner and pipe removal

Loader

176 hours x $52/hour = 39152

$193.823

(1) voud spacr factor

Removal/Disposal of leak detection pipe, SDR 35 pine
a  Commercial pond pipe removal.

5 ponds x 2,100 R of 4" pipe/pond

x 0102 f'Mta 125 x $12.42/ = $£1.679
b R&D pond pipe removal

2 ponds x 600 ft of 3" pipe/pond

x 0069 /M x 125 x$124240 = 129
¢ Pipe disposal

2460f°x$1242M°x 125 = 382

$2,190

Removal/disposal of pond sludge.
o Pond sludge removal is based on removal

of sludge in R&D ponds after operation

and restoration.
a  Sladge disposal

38 barrels x 55 gallons/barrel x | ¢f/7 48 gallons

x 1 ey27 ef =104 ¢y

Flow through R&D plant was 101,625,362 gallons,

therefore, 1 cy of sludge per 9,772,000 gallons

processed. Total flow for 1991 to 1997

will be approximately 6,066,700,000 gallons

6,066,700,000 gallons x 1 ¢y/9,772,000

gallons x $147/cy = $91.261

23



) s
hrtwork volume per pond 1s approximately
A Vip nd a mmercial and ’
ey 1 i at R&D based n post construction surveys
carthwork me 1s 33 KN ¢
A ing distance 1s 150 ft. A DR will ge
" Wi
nrtwork
3 ) \ hour ey x $133
in IJing craton " Wil > : ,
s pla CICt Al L
U acre b d/acre f‘_‘_,z_‘
$71.5
Caterpular Handbook, Editior
Supervisory labor o pond reclamation
) tnginect
$6 2564 th x 3 months SIX X
{ Radiat | ccliniclar
$5.212/month x 3 months
peralor wages inciuded u
ibove calcula 36
234,404

FOTAL EVAPORATION POND RECLAMATION $407,080
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MISCELLANEOUS SITE RECLAMATION

TOTAL MISCELLANEOUS SITE RECLAMATION $60.816




G DEEP DISPOSAL WELL RECLAMATION

wchmet \ InCludes the cost estimate for the degr

" g
SUUCT

TOTAL DEEP DISPOSAL WELL RECLAMATION

I-19 BRULE AQL

} §

IFE

W E OSUMal SO0

R RESTORATION

the May 28

TOTAL 1-196 RESTORATION




