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RELATED CORRESPONDENCE

Mr. Richard F. Clement, Jr., President ADJU!'jfil»»ﬁi; ' ; L AEF
Hydro Resources, Inc. o
PO Box 15910

Rio Rancho, NM 87174

SUBJECT: RESTORATION COSTS AND SURETY REVIEW SUBMITTALS

Dear Mr. Clement:

This letter is in response to Hydro Resources, Inc.’s (HRI's) proposed restoration costs and
surety submittals dated February 4 and March 19, 1999, respectively. Included In your
February 4 submittal was a letter to Ms. Katherine Yuhas of the New Mexico Environmental
Department, dated September 11, 1997, providing updated restoration cost estimates for HRI's
proposed Church Rock - Section 8 in-situ leach uranium mining project. HRI's March 19
submittal provided draft text for a performance bond, performance bond guarantee, and a trust
agreement for the Crownpoint project. Enclosure 1 is the NRC staff's review and request for

additional information concerning these submittals.

In addition, Enclosures 2 and 3 are examples of restoration cost submittals that provide an
acceptable level of detail for NRC staff review. If you have any questions regarding this subject
matter, please contact Mr. Robert Carlson of my staff at (301) 415-8165.

Sincerel

John J. Surmeier, Chief

Uranium Recovery and
Low-Level Waste Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

Enclosures: As stated

cC: K. Yuhas, NMED
See Attached List
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U.S. NUCLEAR REGULATORY COMMISSION STAFF
REQUEST FOR ADDITIONAL INFORMATION

CONCERNING HYDRO RESOURCES, INC.’S PROPOSED SURETY SUBMITTALS

The following request for information (RAIl) is composed of two sections. Section | contains the

U.S. Nuclear Regulatory Commission (NRC) staff comments related to Hydro Resources, Inc.'s

(HRI's) proposed “Performance Bond and Trust Agreement Formats” submittal, dated March 19,
1999. Section Il consists of the NRC staff comments related to HRI's proposed “Church Rock -

Section 8 Restoration and Reclamation” plan submittal, dated February 4, 1999.

When addressing this RAI, HRI should ensure that its responsés correspond to the following
numerical order of NRC staff comments for future tracking and closure purposes.

SECTION | - PERFORMANCE BOND AND TRUST AGREEMENT COMMENTS

Q"

COMMENT: Penal Sum Amount

DISCUSSION: ‘ .

~

Neither the performance or performance guarantee bonds have penal sum amounts

listed. Once HRI adequately addresses the NRC staff's subsequent comments
regarding restoration and reclamation costs, a penal sum figure should be established
for each of the aforementioned bonds.

ACTION NEEDED:

HRI should submit a penal sum amount for both the performance and performance
guarantee bonds prior to NRC staff approval of HRI's surety instruments.

COMMENT: Performance Bond Provisions for Injection Well Plugging and
Abandonment

DISCUSSION:

Under the current provisions of the performance bond for injection well plugging and
abandonment, if HRI cannot provide alternate financial assurance during the 60 days
following receipt of a notice of bond cancellation, the bond amount will be placed in the
standby trust. The provisions also state that the cancellation will not occur during the
120-day period, beginning with receipt of the note of cancellation. These two dates are
inconsistent. The NRC's “Technical Position on Financial Assurance for Reclamation,

* Decommission, and Long-Term Surveillance and Control of Uranium Recovery

Facilities,” dated October 1988, recommends that both dates should be 90 days.

Enclosure 1




ACTION NEEDED: -

HRI should correct the above mentioned date discrepancies in the provisions of its
performance bond. ’

COMMENT: Performance Bond Provisions for Closure Activities

DISCUSSION:

Under the current provisions of the performance bond for closure activities, if HRI cannot
provide alternate financial assurance during the 60 days following receipt of a notice of
bond cancellation, the bond amount will be placed in the standby trust. The provisions
also state that the cancellation will not occur during the 120-day period, beginning with
receipt of the note of cancellation. These two dates are inconsistent. The NRC’s
“Technical Position on Financial Assurance for Reclamation, Decommission, and L.ong-
Term Surveillance and Control of Uranium Recovery Facilities,” dated October 1988,
recommends that both dates should be 90 days.

ACTION NEEDED:

HRI should correct the above mentioned date discrepancies in the provisions of its
performance bond.

" COMMENT: Standby Trust Agreement

DISCUSSION:

HRI's proposed standby trust instrument should be revised to be consistent with the
recommended wording for standby trust agreements in the NRC's “Technical Position on
Financial Assurance for Reclamation, Decommission, and Long-Term Surveillance and
Control of Uranium Recovery Facilities,” dated October 1988. Also, information
contained in example Schedules A, B, and C of the NRC's standby trust need to be
provided as recommended in the above mentioned technical position.

ACTION NEEDED:
HRI should revise its proposed standby trust agreement to be consistent with'language
found in the NRC’s “Technical Position on Financial Assurance for Reclamation,

Decommission, and Long-Term Surveillance and Control of Uranium Recovery
Facilities,” dated October 1988.

COMMENT: Consolidation of State and NRC Surety Instruments

DISCUSSION:

HRI's proposed Performance Guarantee Bond currenﬂy is written in terms of addressing
the New Mexico Environmental Department’s (NMED’s) restoration and reclamation
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requirements. In order to avoid unnecessary duplication and expense, 10 CFR Part 40,
Appendix A, Criterion 9 (Financial Criteria) clearly allows for consolidation of State and
Federal financial or surety arrangements established to meet restoration, reclamation,
and decommissioning costs provided that “the portion of the surety which covers the
decommissioning and reclamation of the mill, mill tailings site and associated areas ... is
clearly identified and committed for use in accomplishing these activities.” Although
these activities are implied in HRI's proposed surety instrument and in its March 19,
1999, letter to NRC and NMED, the Performance Guarantee Bond should state directly

the requirements of Criterion 9 above.

ACTION NEEDED:

HRI should revise the language of its proposed surety instrument to adhere to 10 CFR
Part 40, Appendix A, Criterion 9 requirements regarding specific delineation of
decommissioning and reclamation costs.

‘ SECTION Ii - CHURCH ROCK-SECTION 8 RESTORATION AND RECLAMATION PLAN

COMMENTS

6..

COMMENT: Cost Details for Restoration and Reclamation Activities

DISCUSSION:

HRI's proposed restoration and reclamation plan (hereafter referred to as ‘rec plan’)
lacks sufficient enough detail for the NRC staff to make an adequate decision with
respect to the acceptability of HRI's reclamation costs. Specificaily, HRI's rec plan
submittal lacks any details concerning cost basis figures and assumptions, calculations
and/or methodologies used in deriving cost estimates, references, and clarity with
respect to its cost detail figures. This information should be descriptive enough for the
NRC staff to determine the acceptability of HRI's proposed cost figures, and should be
based on an independent contractor performing the decommissioning and reclamation
work in accordance with 10 CFR Part 40, Appendix A, Criterion 9 requirements.
Examples of acceptable “levels of detail” for cost estimates pertaining to surety .
submittals can be found in Appendix E of the NRC's draft “Standard Review Plan for In-
Situ Leach Uranium Extraction License Applications” (NUREG-1569, dated October
1997), and Section 4 of the NRC'’s “Technical Position on Financial Assurances for
Reclamation, Decommissioning, and Long-Term Surveillance and Control of Uranium
Recovery Facilities” (dated October 1988).

ACTION NEEDED:

HRI should provide additional cost details for the restoration and reclamation activities
associated with its surety submittal.



COMMENT: Cost Areas for Restoration and Reclamation Activities

DISCUSSION:

HRI's proposed rec plan fails to adequately address numerous areas of
decommissioning regarding restoration and reclamation costs. The following areas are
deficient in HRI's rec plan submittal: a) facility decommissioning costs are not inclusive
(e.g., no costs identified for restoration and decommissioning efforts associated with the
Crownpoint processing facility, nor for the proposed evaporation ponds at Section 8) and
lack sufficient detail to determine their adequacy; b) ground-water restoration costs do,
not indicate a restoration method for the proposed 1.33 billion gallon restoration effort at
Section 8 (i.e., 9 pore volumes); c) radiological survey and environmental monitoring
costs are not reflected; d) no project management and miscellaneous costs are
specified; e) no contractor profit indicated, and labor and equipment overhead costs are
sketchy; and f) no contingency cost is reflected. As mentioned in Comment 6 above, this
information should be descriptive enough for the NRC staff to determine the acceptability
of HR!'s proposed cost figures, and should be based on an independent contractor
performing the decommissioning and reclamation work in accordance with 10 CFR Part
40, Appendix A, Criterion 9 requirements. Examples of acceptable “levels of detail” for
cost estimates pertaining to surety submittals can be found in Appendix E of the NRC's
draft “Standard Review Plan for In-Situ Leach Uranium Extraction License Applications”
(NUREG-1569, dated October 1997), and Section 4 of the NRC's “Technical Position on
Financial Assurances for Reclamation, Decommissioning, and Long-Term Surveillance
and Control of Uranium Recovery Facilities” (dated October 1988).

ACTION NEEDED:

HRI should provide additional cost information in the areas of decommissi.oning listed
above for the restoration and reclamation activities associated with its surety submittal.

COMMENT: Well-Field Zone Map

DISCUSSION:

HRI’'s proposed rec plan includes an enclosure titled “Church Rock Section 8 - Pore
Volume Calculated By Zone.” However, it is unclear what the Section 8 zone
designations represent in this enciosure (e.g., UA, LA, UB, etc.). HRI should submit a
proposed well-field map clarifying the zone designations and locations within Section 8.

ACTION NEEDED:

HRI should submit a proposed well-field map that clarifies the zone designations and
locations within Section 8.




CCMMENT: Proposed Bonding Figure

DISCUSSION:

HR! proposed to initially bond for one-third of the total Section 8 project cost, which it
estimates at $8,017,063 over a five year period. HRI further indicated that groundwater

restoration at the first well-field would be $1,001,532. In order for the NRC staff to '
adequately review the proposed surety amount, HRI must submit a detailed plan with
appropriate cost figures that clearly indicates all current and future activities requiring
reclamation and decommissioning prior to the NRC's next annual surety review (e.g.,
surface construction and/or disturbances, facilities and equipment, etc.), in addition to
restoration costs of the first well-field.

ACTION NEEDED:

HRI should submit a detailed plan with appropriate cost figures for all current and future
activities requiring reclamation and decommissioning prior to the NRC's next annual -
surety review.

o
~
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1999 RESTORATION/RECLAMATION SURETY COST ESTIMATE

SUMMARY

Groundwater Reétoration_

Wellfield Reclamation

Commercial Plant Reclamation/Decommissioning
R O Building Reclamation/Decommissioning
Evaporation Pond Reclamation
Miscellaneous Site Reclamation

Deep Disposal Well Reclamation

[ - 196 Brule Aquifer Restoration

Subtotal

Contract Administration (10%0)

Contingency {13%)

TOTAL

$4.547.963

49918

407,536

60,870

65,055

26,466

$7.805.617
© 780,562
1.170.843

_—_— e

$9,757,022

Enclosure 2



BASIS OF COSTS:.

Costs used in the surety bond calculations are based on the following rationale:

I [abor Rates: Labor rates are based on 1998 actual CBR labor for plant and wellfield operations including benefits and payroll
taxes. plus 20% for contractors overhead and profit.

3. Disposal Costs: Disposal costs of bvproduct material are based on a current disposal agreement held by CBR.

Fee Transport Cost Total
Packaged Matenal $10.00/ct §2.42/cf 7 $12.42/cf
Soil. etc. $81.00/cy $66.00/cy $147.00/cy

Disposal of non-byproduct matenal will be at a licensed landfill per NDEQ permit. $10 load fee plus transport cost of $360/20 ‘

tons ‘@ 30 miles.
3 Power Costs Based on actual 1998 power costs including demand 1 stor. cnergy charge, taxes, and service fees, $0.05/Kw-hr

4. Equipment Costs

Baset .

Rental labor Oper. Fuel(2) Mob. (3}
Equipment Cost Cost Cost Cost Demob Total

' ($ry Sohrs ($/hr) ($/hr) ($/hr) ($/hr)

[T12 Loader 21 17 9 4 2 33
Shredder 12 - -- incl. ncl. 12
Bulldozer (D&N) 33 ‘ 17 19 12 2 133 .
Smeal 0 incl : incl. incl. incl. 42
Mixing Unit 12 - -- : ncl. incl. 12

(1) From Nebraska Machinery rental rates for IT12 and D8N, Shredder and mixing units are estimates.
(2)  From Caterpillar Handbook. Edition 19 fuel consumption using $1.00/gal for diesel cost.
(3)  Based on $2.08/mle at 90 mules one wayv X 2 trips/176 hours.




A. GROUNDWATER RESTORATION

Restoration costs are based on restoring Mine Unuts (MU 120304 5 and & MU-1. 2, 3.4 and 5 are based on actual installed
information. Construction of MU-6 15 underwav.

Pattern Pore Mine Unit
Mine Thickness No. Size Volume Total Area
Unit (ft) Patterns (ftH) Porosity (gals) (Acres)
MU-1 196 X 10.624 V.29 17.165.000 9.3
MU-2 16.3 52 9 800 0.29 18,018,500 11.7
MU-3 125 37 10.284 Nn.29 15,894,490 13.4
MUJ-4 129 RS 10.765 029 28918420 237
MU-3 144 187 7557 i3.29 44,142,110 318
MU-6 1G22 191 7561 AR 50,748.970 42
MU-7 150 20 Lo 2 65.076.000 439 o
Rl



MU-1

Iy Remove | pore volumes (PV groundwater transter/sweep.

o Produce at 1.150 gpm with (361 32 gpm downhole pumps (5 HP).
o Total horsepower = 130 HP
o Time to do work:
1 PV x 17.165.000 gal/PV < | munv 1,150 gal x
| hour/60 min = 249 hours
a. Power Cost:
249 hours x 180 HP x .75 Kw/HP x 30.05/Kw-hr = $1.681
b. Labor Cost:
249 hours x 2 man-day/8 hours x $136/man-day = 8.466
S10.147
or $0.39/1000 gal
2) Treat4 PV with RO and re-inject permeate using a 300 gpm R.O. unit.
o 4PV x 17,165,000 gal/PV x | min/300 gal x 1 hr/60 mun = 3814 hours
a. Power cost:
Downhole pume HP
300 gpny32 gpmopump X 3 P pump 47 1P
Injection Pump 25 HP
R.O Svstem
R.O Uni pump {23 Hb
Permeate pump A0 HP
Waste pump hBIg
243 HP
3.814 hrs x 243 HP x .75 Kw/HP x 30 03 Kw-hr = $34.755
b. Chemical Cost:
Antiscalant: $31/gal x 0.20 gal/hr x 3814 hrs = 23,647
Reductant: $0 29/b x 0.36 1b Na2s:1000gal ~ 4PV
x 17,165,000 gal/PV= 11,150
¢.  Labor Cost
3314 hrs ¥ 2 man-davi® hours v $136 man-day = S129676
Total $199,228
or $2 90/1.000 gal
3)  Recirculate | PV with reductant ¢ 1,130 gpm
a.  Power Cost
(36 3 HP downhole pumps = 180 HP
11 Imjection pump = 30 1P
Total HP 210 0P
210 HP x 249 hrs x 73 Kw AP xS0 0sKw-hr = $ 1961
b, Chemical Cost:
1 PV x 17.165.000 gal/PV \ 0 36 1b Na2s/1000 gal
x50 297b = 2.78%
¢. Labor Cost: (sec above) 8.466
Total $13.215

or $0.77/1000 gal

(9%}



1) Spare parts, filters. consumables. etc
for items -4 above are estimated to be $16.468AT
o Time to do work is 3,358 hours/2-4 hours
= 140 days
a. $16.468AT x 140/365=

3) Sampling and Monitoring.

o Number of wells to be sampled are a mimimum
of 10 per mine unit or |/acre plus anv monitor
wells on excursion.

a.  Sample prior to restoration’

~ 10 wells x $130/well (32 parameter suite) =
b. Phase [ sampling (GW transfer/sweep):
10 wells x $47/Awell (6 parameters) X | month =
¢.  Phase 2 sampling (4PV R.O.. [PV reductant):
10 wells x $130/well x 6 months =
d.  Phase 3 sampling (stabilization)
10 wells x $130/well x o months =

¢. Mormtor well sampling:

14 wells x 2 samples/month x $47 well v 13 months =

. Other lab analvsis radon. unnalvsis. e
$R06/month x 3 months =

Total samphng and monitoring

6) Supervisory labor for restoration work tncluding 33%%
overhead factor)
a. (1) Engineer $6.256/month x 7 months =
b. (1) Radiation Technician $5.212/month x 7 months =
(Operator wages included in above calculatons)

MU-1 TOTAL

9000

QLHIH

17108

1.030

DAY

$6316

$41.108

$80,276

$350,290




1) Remove | PV, gw transter/sweep.
o 1PVxI180183500 gal/PV x 1 mun/l.150 gal x
| hr/60 min = 261 hours
a1 PV x18.018.500 gal/PV x $0.59/1000 gal = $10.631

2) Treat 4 PV with R.O and inject permeate,
o 4PV x 18,018,500 gal/PV x | mun/300 gal x
| hr/60 min = 4.004 hours

a. 4 PVx 18018500 gal/PV x $2.90/1000 gal = 209013
3) Recirculate 1 PV with reductant.

0 Time = 261 hours

d. 1PV x 18,018,500 gal/PV x $0.77 1000 gal = $13.874

4} Spare parts, elc.
o Total time to dovwork = 147 davs

a $ledeSAT N 147 365 = $6.632
51 Samphng and monntoring - 12 vestoration wells plus
14 monitor wells.
4. Sample prior o restoration
12 wells x $1304wvell
(32 parameter suite) = ‘ $1.800
b.  Phase [ sampling (gw transterssweep)
12 wells x $47/well x
1 month (6 parameters) = 564 .
¢.  Phase 2 sampling (4PV R.O., 1PV reductant|
12 wells x $150/well x 6 months = 10,800
d.  Phase 3 sampling (stabilizauom
12 wells x $130/wvell x 6 months = 10.300
e, Monitor well sampling
14 wells x 2 samplesrmonth © $47 well
X 13 months = 17,103
L. Other lab analvsis radon. urinalysts.
ete) $806/month x 5 months = 4030
' $45.102
7 Supervisory Labor (same as MU- D $80.276
MU-2 TOTAL $365,530

i
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’6)

Remove | PV, gw transfer/sweep.

0 I PV x 15.894.490 gal/PV x | muy 1,150 gal x
I hr/60 min = 230 hours

a 1PV x 15894490 gal/PV x $0 3%/1000 gal =

Treat 4 PV with R.O. and inject permeate.
o APV x 15894490 gal/PV x | mins300 gal x

| hr/60 mun = 3.332 hours
A APV 15894490 gal/PV x $2 901000 gal =

Recirculate | PV with reductant.

0 Time = 230 hours
a. 1PV x 15,894,490 gal/PV x $0.77/1000 gal =

Spare parts. ete.
0 Total ume © Jo work = loo davs
1 BEEI6RAT N 16030l =

Samphing and monitoring { X restoration wells plus

14 monitor wells. ‘

d. 18 wells x $130/uell =

b 18 wells x $474vell X | months =

o 13 wells x $130/well x 3 months =

d 18 wells \ $150/well x 6 months =

e 14 wells x 2 samples/month x $47 well
x 12 months =

{  Other lab: $806/month x & months =
Total

Supervisory [abor

4 (1) Engineer $6.256/month x 6 months =

b (1) Radiaton Technicran $3.212amonth v o months =
(Operator wages included m above cdleulations)

MU-3 TOTAL

$2.700

hRE
13.300
16.200

Lo O

$184.376

$12.239

S7ANY

$53.874

§ 68.80R

-$336,164



Remove | PV, gw transier/sweep.
0 L PV« 28918420 gal/PV x | minv 1. 130 gal X
| hr/60 min = 419 hours

T 1PV x 28918420 gal/PV x $0 39/1000 gal =

(9S)
—

4

6)

Treat 4 PV with R.O. and inject permeate.
o 4PV X 28.918.420 gal/PV x | min/300 gal X
| hr/60 min = 6.426 hours
4 4PV x 28918420 gal/PV x $2.90/1000 gal =

Recirculate 1 PV with reductant.
0 Time = 419 hours
a. [PV 28978420 gal PV NS0 7T Wigal =

Spare parts. ete
Q Fotal tme o do work = 303 davs
g, Slod68aT 303 30l =

Samphing and monitoring 13 restoration wells plus
18 monutor wells.

a 25 wells x 130/well= $3.730
b 25 wells x 47/well x | months= 1.173
e 25 wells x 130Avell x 9 months= 33750
d 25 wells x 150Avell x 6 months= 22500
e, 18 wells x 2 samples/month

v 47fwell x 16 months = . 2maT2
f Other lab- $306/month x 10 months= 3,060

Supervisory Labor

a. (1) Engineer: $6.23¢/month x 10 months= $52.560

b. (1) Radiation Techmician. $5.21 2/month
¥ 10 months (Operator wages included
in above calculations)

/1
to
L
>

|

MU-4 TOTAL

$17.062

$335.454

§22.207

$96.307

$114.680

$599,441
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Remove | PV, gw transfer/sweep.

0 | PV x 44,142,110 gal/PV x | min/ 1,150 gal x
| hr/60 min = 640 hours

4 1PV x4d,142.110 gal/PV x $0.59/1000 gal =

Treat 4 PV with R.O. and inject permeate.
0 4PV N 44142110 gal/PV x | min/300 gal X
| hr/60 mun = 9.809 hours
4 4PV x4 142110 gal/PV x $2.90/1000 gal =

Recirculate 1 PV with reductant.
0 Time = 640 hours
d. 1PV x 44,142,110 gal/PV x $0.77/1000 gal =

Spare parts, elC.
o Total ime to do work = 462 davs
i $16 46841 N 4627363 =

Sampling and monitonng 33 restoration wells plus
32 momitor wells

aq. 33 wells x $130avell=
b 33 wells x $47awell x 1 months=
< 33 wells x 130, well x14 months=

d 33 wells x 150/well x 6 months=
52 wells x 2 samples/month
< 47/well x 21 months =
£ Other lab: $806/month x 13 months=

Supervisory Labor’
a. (1) Engineer $6.230mmonth x 13 months=
b (1) Radiation Techmeian, $5.21 J/month
~ 15 months (Operator wages included
1n above calculationsi

MU-STOTAL

$26.044
£3512.,048
$33,989
$20.344
$4.930
1331
69.300
29,700
102,648
12,090
$220,239
$93.840
“R.1%0
$172.020

$985,184
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6)

Remove | PV, w transfer/sweep

0

a.

1 PV x 50.748,970 galPV x | min/1.150 gal x

1 hr/60 mun = 735 hours

I PV x 50,748,970 gal/PV x $0.59/1000 gal =

Treat 4 PV with R.O. and inject permeate.

o}

d.

4PV x 30.748.970 gal/PV x | min/300 gal x

1 hr/60 min = 11.278 hours

1PV x 50.748.970 gal/PV x $2.90/1000 gal =

Recireulate 1 PV with reductant.

QO

d.

Time = 733 hours

I[PV x 50.748.970 gal/PV x $0.77/1000 gal =

Spare parts, etc.

o

d.

Sampling and monitonng 33 restoration W ells plus

Total time to do work = 331 davs -

$16.468AT N 33130 =

32 monntor wells

a.
b.

[V

L.

33 wells v $130well=

33 wells x $47avell v 1 months=

33 wells x 130well x1o months=

33 wells x 130swell x 0 months=

32 wells x 2 samples/month

x 47/well x 32 months =

Other lab: $806/month x 18 months=

Supervisory Labor:

a. (1) Engineer: $5.256/month x 1% months=
b. (1) Radiation Techmcian: $5.212/month
x 18 months (Operator wages included
in above calculationsy

MU-6 TOTAL

$29.942
$388.688
$39.077
$23.958
4
1.531
79200
29.700
156 416
14,508
$286,325
$112.608
93816
$206.424
S1,174.414

9




MU-7 (One half of Mine Unit 7 15 to be constructed in 1999, the total for MU-7 s calculated below and then one halt' (s included in

the surety total.)

9] Remove | PV. gw transter/sweep.
0 I PV x65.076,000 gal/PV x 1 min/1.130 gal x
I hr/60 min = 943 hours :
a1 PVx635,076,000 gal/PV x $0.5971000 gal = $38.395

3 Treat 4 PV with R.O. and inject permeate.
o 4PV x635.076.000 gal/PV x | min/300 gal x
1 hr/60 min = 14461 hours

a4 PVN65.076.000 gal/PV x §2.90/1000 pal = $754.882
3) Recirculate 1 PV with reductant.

0 Time = 943 hours :

a. 1PV x 65,076,000 gal/PV x $0 77/1000 pal = $50,108

4 Spare parts. etc
o  Total ume to do work = oX1 davs
2. SI646E8AT N 0] 363 = $30.725
3) .Saunplfng and monitonng 4o restoration wells plus
44 monitor wells.
a-  Jowells x $130nvell= 600
b 6 wells x $47Avell x 2 months= 4324
c. 46 wells x 150Avell x21 months= 144,900
d. 46 wells x 150/well x 6 months= 41.400
e. 44 wells x 2 samples/month )
x 47 fwell x 29 months = 119944
t.  Other lab: $806/month x 23 months= 18,538
_ $336,006
6) Supervisory Labor: '
a. (1) Engineer: $6.256/month x 23 months= 143,388
b. (1) Radiaton Technician: $3.212/month
x 23 months (Operator wages included 119876
in above calculations)
$263.764
MU-7 TOTAL : $1.473.880
One Half of MU-7 §736.940
TOTAL MU-1,2,3.4, 5,6 and one half of MU-7 RESTORATION COST $4.547,963




B. WELLFIELD RECLAMATION
Wellfield Reclamation costs are based on removing and disposing of the wellfield pipe at a licensed facilitv. The soil around
the production wells will also be removed and disposed of at a hicensed facibity.
2" Prod & #3:8" -1 2" Prod.
Mine Inj. Lines 02 Hose  Stinger Downhole
Unit (" () Pipe Producers Injectors
MU-1 30.000 43.200 15.200 38 2
MU-2 34.000 47.400 20.800 52 79
MU-3 39520 57,400 22,800 57 95
MU-4 68.900 101.400 38,400 %6 169
MU-3 106.080 66,300 4 74,800 187 221
MU-6 128.700 91.200 76400 191 304
MU-7 136.500 97.500 R0.000 200 325
Pipe Volumes
Wall Pipe Volume*!!
Normal Pipe Size Ihickness [RED] per koot
anches) (Inchesn (R0
3/8" O2 Hose 0375 0.0313
2" Sch. 40 downhole 0154 2375 0.0074
1-1/4" Sch. 40 stinger (140 1 660 0.00-44
2" SDR 13.5 inj. & prod. 014815 22963 0.0069
4" SDR 35 01143 42286 0.0103
6" Sch. 40 process pipe 0 230 6.5600 0.0384
6" Trunkline 491 6.366 0.0651
8" Trunkline 0639 %348 0.1103
10" Trunkline 1796 10.654 0.1712
12" Trunkline 94l 1263 0.2408




2
&5

Removal/disposal of 2* production and injection hines. Pipmg s
rated SDR 13.5 and constructed of HDPE.

Q

o

th

Two inch lines are buried 18-24" deep and can be pulled up
with a loader. A two man crew should remove 450 ft per
dav. Two additional men will shred the pipe

Remove pipe:

30,000 ft x 2 man-davs/430 #t

N $136/man-day = 18,133

Shred pipe’

30,000 ft x 2 man-davs/450 ft

x §$136/man-day = 18,133

Equipment:

o IT12 loader. $53/hr x 333 hours = 28.249

o Shredder. $12/hr x 333 hours = 5.396

Dispesal

30,000 1N .0069 1T 1y

SI24240° < 1 250 = 34
ar 2471

I 23 factor tor voud spaces

Removal/disposal of trunklines. inciuding uunkhnes to plant buildings
Piping is rated SDR 13 5

Remove pipe:
5.400 tt x 2 man-davs, 2006 0

X $136/man-day = $7.344
Shred pipe: .

5,400 &t x 2 man-davs, 200 1t

x $136/man-day = T 344
Equipment:

o IT12 loader. $33.hr x 2 1o hours = 11,448
o Shredder. $12/hr x 210 hours = 2592
Disposal:

6" - 1000 1t x 0 0631 1Mt N

$1242/f8Px 125 = 1ol

R - 4400 ftx 01103 1t
$i242M 125 =

S
3
1

:

Removal/disposal of downhole pipe Downhole pipe 15 Sch. 40 PVC.

o)

From experience, 10 wells of downhole pipe can be

removed each dav with a 3 man crew and a smeal.

Removal of downhole pipe

43.200 ft stinger x 3 man-davs/6,000 ft

x $136/man-day = 2938
15.200 ft prod. x 3 man-days/6.000 ft '

1
N
Lo

1

37

274




x $136/man-day = 1034
b, -Shred pipe:

43,200 ft x 2 man-davs/4.500 1t

x $136/man-day = 2ol

15.200 fl x 2 man-davs/4.500 @t

« $136/man-day = 919
c.  Lquipment
Smeal: $42/hour x 78 hours = 3.276
Shredder: $12/hour x 78 hours = . 936
d. Disposal: :
13200 fl x 0044 RN $12 42N 125 = 2951
15.200 ftx 0074 fPAx $1242/°0x 1.25= | 1.746
$16.411
or $0 26/t (stinger pipe)
or $0.3 1/t 12" production pipe)
4) Well Plugging.
o Assume 700 it total depthwell average.
a  Materials:
Cement - 364 hs x $100ton = $28
Bentonite - 43 hs v $190on = . 4
Salt - 33 ths v $36.on = ' |
Well Cap - 10
h.  lLabor:
1 hoursiwell © 1 dave¥ hours v 2 man-davs
~ $136/man-day = o8
¢. lLqupment :
Backhoe - 1/2 hourawell x $46hour = 23
Mixing Unit - 2 hours x $12/hour = 24
$158/well
1 10 production and injection wells
x $158/well = $17.380
11 monitor wells x $158well = 1,738
$19.118
3) Wellfield surface arca reclamation
o Remove and dispose of contaminated sol around well.
scanfy and seed well locations
4 Remove and dispose of contaminated soul
10 Avell x 110 wells X
P ev27 1P x $1477ey = £5.989
20 hours loader x $33hour = 1.060
20 man-hours x $136 X hours = 340
‘ b Recontour and seed
| 9 3 acres x $300/acre = 2,790
‘ $10.179
|



Wellfield house dismantle and disposal.

0 Dismantle wellfield house (10'x20'x 101

a. l.abor:

2 man-davs x $136/man-day

b, Equipment(IT12)

2 hours x $53/hour

¢.  Disposal at landfill

$370/10ad x 6.000 Ibs/wellhouse
v 1 Toad/40.000 1bs =
Total per wellhouse

2 Wellhouses \ $434nellhouse =

MU-1 Total

$272

16

=
fo

]
ESN
w2
P

$86R

S157.975




MU-2
§)
2)

\

|

|

4

6

Removal/disposal of 2" production
and injection Lines

a 34000 XS24 = $33.980
Removal/disposal of trunklines. Piping is rated SDR 13.5.
a.  Remove pipe:
2900 ft x 2 man-davs/200 1
x $136/man-day = $3.944
b, Shred pipe:
2.900 ft x 2 man-days/200 ft
v $136/man-dayv = 3944
¢. kqupment
o IT12 loader, $33/hr x 116 hours = 0. 148
o Shredder. $12/hr x 116 hours = 1.392
4. Disposal.
G- 1.600 X 0.0631 RN
a4/t 23 = toel”
%7300 U0 TToR Rt
gl 42Nt 23 = TR
19271
Removal/disposal of downhole pipe
4 47400 fUstunger N 80 200 = 12,324
b, 20.800 ft production x $0 31 1L = 6448
18.772
Well plugging
0 131 production and injection ells,
14 monitoring wells
a. 145 wells x $158/well = 22910
Surtace reclamation
a.  Removalidisposal of contaminated sol
131 wells x $34well = Ta74
b Recontour. seed
11.7 acres x $30Gacre = 3510
10.584
Wellfield house dismantle:disposal
a 3 wellfield houses X $434anelltield house = 1302

MU-2 Total

$156,819




)

6)

Removal/disposal of 2" production and injection lines
a. 39320t x$247M =

Removal/disposal of trunkhines. Piping 1s rated SDR 13 5.

4. Remove pipe.
2.950 i x 2 man-dayvs/200 ft

v $136/man-dav = £4.012
b, Shred pipe:

2.930 t x 2 man-days/200 1t

x $136/man-day = 1012
¢ Equipment:

o IT12 loader, $33/hr x 118 hours = 6.254

o Shredder. $12/Ar x 118 hours = 1416
d. Disposal:

8" - 14350 Ax 0 1103 ity

1242/ x 1 23 = 2483

1272 1,500t x 0 2408 N

SI242 1N 125= 5.008
Removalidisposal of downhole pipe
4 57400 it sunger xS0 2ot = SH4924
b 22800 ft production ¥ Su 3 L= ~068
Well plugging
Q (152 production and mjection wells. 14 monitor wells)
a. 166 wells x $158/mell =
Surtace reclamation
4. Removal/disposal of contaminated soil

166 wells x $344vell = ¥.964
b.  Recontour, sced

134 acres x $300acre = 4.020

Wellfield house dismantledisposal
a 1 wellfield houses x $434mwelltield house =

MU-3 Total

$97.614

o
fad
.l
w
L2

21,992

26,228

12,984

1,736

£

$184,339




Removal/disposal of 2" production and injection lines
a 68900 ftx$247/M= $170.183
2) Removal/disposal of trunklines. Piping 1s rated SDR 135

a.  Remove pipe:
7400 ft x 2 man-davs/200 1t

v $136/man-day = $10.004
b, Shred pipe:
7,400 ft x 2 man-days/200 ft
[oood

x $136/man-day =
¢ FEquipment:

o IT12 loader. $53/hr x 296 hours = I3,

o Shredder. $12/r x 296 hours =
d. Disposal:

8" 5400 Ax O 1103 A7A N

SRRV
o))
o
to oC

I
(v}

$I242/f48x 123 = 9247
12722000 f 02408 VLN
$I2 42/ w125 = T 47T

SHO2

Removal/disposal of downhole pipe
a 101400 f sunger  $0 20/1=
b, 38400 1t production x 30 31.1=

(9%
—

26304
11,904

4) Well plugging
o (265 production and injection wells, 18 monitor wells)
cac 283 wells x $158/well=

3) Surface reclamation .

4. Removal/disposal of contaminated sl
283 wells x $544vell = 135,
b, Recontour. seed
25 acres x $300/acre=

"

to

ol

to
.
|

7,500

6) Wellfield house dismantle/disposal
a5 wellfield houses x $434:uellfield house = _ .

MU-4 Total $334,209




12

6)

Removal/disposal of 2" production and mjection lines

d.

106,080 ft x $2.47/1t=

Removal/disposal of trunklines  Piping 15 rated SDR 13 3

a.  Remove pipe:

17.800 ft x 2 man-davs/200 1t

x $136/man-day = $2.4.203
b Shred pipe’

17.800 fi x 2 man-davs/200 11

¥ $136/man-dav = 24.208
¢.  LEqupment

o IT12 loader. $33/hr x 712 hours = 37736

o Shredder, $12/hr x 712 hours = %544
d. Disposal

%3700 %0 1103 MVt

1242/t x 125 = (8336

127 - 14100 AN G 2408 VN

FIo42M 125 = o712

153,744

Removal, disposal of downhole pipe
a.  Dispose

66,300 L hose N D03 IATANSIZ 42ex | 25= RIS

Remove.

66.300 it x 1 man-day/ 1 000R x $136. man-dav= 9.017
b.  74.800 ft production x $0 3 1= 23,188

64,422

Well plugging
0 (408 production and injection wells. 32 monitor wells)
a. 460 wells x $1538/well= 72.680
Surtace reclamation
1 Removal/disposal of contaminated soi

160 wells x $34Avell = 24840
b Recontour. seed

32 acres x $300:acre= 9.600

34.440

Welltield house dismantie/disposal
a. 7 wellficld houses x $434 wellfield house = 3,038

MU-5 Total

$590,342




MU-6

1)

4

6)

Removal/disposal of 2" production and injection lines
a. 128700 tx 82 47/M1=

Removal/disposal of trunklines. Pipmng 1s rated SDR 13.5

4.  Remove pipe:
12.000 ft x 2 man-days/200 tt
x $136/man-day =
b.  Shred pipe:
12,000 fi x 2 man-days/200
~ $136/man-day =
¢ Equipment
o IT12 loader, $33/hr x 480 hours =
o Shredder, $12:hr x 480 hours =
d. Disposal:

R-2000ftx0 LTu3 A Ly
Ci24/x 1 23 =
12010000 §x O 2408 N
$i240a N 25 =

Removal:disposal of downhaole pipe
a.  Dispose

91.200 ft supger x 1 20,01 =
b 76,400 ft production x 30 31 Mt=

Well plugging
o (495 production and njection wells, 32 monitor wells)
a. 547 wells x $158Awell=

Surface reclamation )

a.  Removal/disposal of contaminated soul
432 wells x $3dawell =

b Recontour. seed
40.2 acres X $3ud.acre=

Welltield house dismantlesdisposal
a7 wellfield houses v $433Avellfield house =

MU-6 Total

16.320

25440
5.760

-d
N
1o
U

.

)
2l
o
-

) Lo
1

F‘ ;
O
N 8]

to to

1o
'wd
‘)
(1%
I’

$

.

317.889

fod 649

$594,786




MU-7 (One half of Mine Unit 7 15 to be constructed 1 1999, the total for MU-7 15 calculated below and then onge halis included in

the surety total. }

1) Removalidisposal of 2" production and mjection lines
a. 1365300ty $2.474= $337.155
2) Removal/disposal of trunklines. Piping is rated SDR 13.5.
a.  Remove pipe.
5.000 1 x 2 man-davs/ 200
x $136/man-dav = $6.800

b Shred pipe
3.000 ft x 2'man-dayvs 200 i

x $136/man-dav = 0.300
¢.  [quipment

o IT12 loader. $53/hr x 200 hours = 10,600

o Shredder. $12:hr x 200 hours = 2,400

d.  Disposal
" 10000 TIO3 't

SI242/4x 123 = T
1275000 s 0 240%090 1ty
S12420 N1 25 = 18,0692
47.004
3) Removal/disposal of downhole pipe
a.  Dispose.
97.500 ft stinger x U 26.1= 23350
b, 80.000 it production x $0 31.41= 24,800
50,150
4 Well plugging /
o (523 production and injection wells, 90 monntor wells)
a. 613 wellsy$iad/well= 97.17Q
3) Surface reclamation
a.  Removal/disposal of contammated sail
6135 wells v $34awell = 33.210
b Recontour. secd
40.2 acres x $300. acre= 12.060
43270
6) Wellfield house dismantierdisposal
a. 7 wellfield houses v $434Avellfield house = 3038
MU-7 Total $579,787

One half of Mine Unit 7

TOTAL WELLFIELD RECLAMATION MU-1, 2, 3,4, 5,6 and one half of MU-7

$289.894

S2.308.364




C. COMMERCIAL PLANT RECLAMATION/DECOMMISSIONING

The plant intertor components. tanks, pumps, steel structure. lilters. piping and electrical components are from an in-situ plant
that was moved from Texas to the Crow Butte site in 1988 The actual cost to perform this work, escalated to 1998 §'s. is used
for bonding purposes with the breakdown of volumes of equipment and other structural {terns included.

1) Dismantle interior steel. tanks. pumps. filters, piping and
electrical components (including labor. equipment, tools, ete.)
The volume of components to be dismantled are detailed below

Intenor structural steel - 73 tons
Tanks - 34 each
Pumps - 30 each
Piping - 8.250 feet
Filters - 4 cach
Drver - 1 each
Electrical boxes - 20 each (estimate)
o $66.600 (1988%) x 162 5 iApni 1998 CPL Indexy

18.3 (1988 average CPI Index) = £91,484
2) Dismantle plant butlding cncluding office and lab area)
0 146 tons of steel, siding. prts x $300
(1988 dismantle costiton X 1A 31183 = $39.330
N Decontaminate floor and walls of plant bullding:

Plant floor arca 1s 30,000 s 3450 st
will be removed and disposed of, and
7.000 sf is in warehouse. shop and

water tank arcas which will al e (b, b b
not be contaminated. The remaining A
floor area is 17.530 sf. Wy o + ,',7\7
HCt will be spraved on the floors / /
and walls and recveled in the L Y Ve ,u_‘L'.)

plant sumps for reuse until neutralized.

Wall area is approximately 24,000 sf
Use | gal HCVst for wall
arca and 2 gal HClsl for floors
a.  Matenal
Floors: 17.530 sf'x 2 gal HCLsT

~ $0.57/gal HCl = $£19.984

Walls: 22,000 sf~ 1 gal HCL'sP

x $0.37/gal HCL = 13.680
h.  Labor

2 men x 30 davs x $136/man-day = $8.160

< HICH Disposal (to ponds:
59.060 gal HCI x 3 HP/30 gpmx 75 Kw/HP-x
$0.05/Kw-hr= $370




H

6)

Decontamination equipment:

Spraver pump . $300
Tank (on hand)

Reevele pump 300
Spraver with hose 1000

Dispose of concrete

Q

Area which would be potentally contaminated and
not decontaminated by HCl is 5450 f©. The areas
are in the rough drams. sumps. velloweake drver.
belt filter. precipitation cells and eluant tanks.
Average concrete thickness 15 6

Disposal: '

5450 78 S EI4Tievx a7 =
Removal:

3450 7 x $2.7 200 =

Dismantle/dispose of tanks

Q

[¢]

48]

There are 27 process tanks o be disposed of at an
NRC licensed disposal facithty - Allof the tanks are
fiberglass and will be cut up inta preces for disposal
Seven tanks are chemical storaue tanks and will be
disposed of at 4 Licensed fandfill '
Labor

34 tanks x 2 man-days/tank \

$136/man-day =

Disposal.

27 tanks @ (14 diax 14 high

v 1/4" wall thickness)

27 tanks x 19.3 ft'tank

< 1L20(D) x $12.420=

Clean and haul chemical tanks. 7 chenucal

storage tanks will be disposed ofna

licensed landfill ¢ 1+ yuckload

$10 tee + $360 =

7 tanks x | man-day cleaning tank

< $136/man-day =

FEquipment:

Saws, scatfolding. wols. cte =

voud space lactor

Dispose of pumps

Q

30 process pumps are in the commercial plant plus
78 downhole pumps. Plant pumps are approximately
5 ft* each. downhole pumps are 0.5 Y each

30 pumps x 3 {¥/pump X gl240/M0 =

350 downhole pumps x 0.5 [t/pump

x§l2dmt =

£2.000

14836

$14.8324

9248

7766

£1.863

t D
~J
i

44194

$29.660

$24.044

$4.037




B Dispose of filters. (21 injection filters. ( 1) backwash
filter and (1) velloweake filter
a4 filters x 100 fUfilter « $12 42/40= £4.968
3) Dispose of vellowcake dryer
o vellowcake dnver system i3 approximately 400 i
in volume
A 400N S22t = £4.968

9) Dispose of piping

o There is a total of 8.250 ft of process piping in the plant
with an average diameter of approximately 6™ Of the
8.230 ft, roughly 50% 1s used for velloweake process
The other pipe is for chemical make-up. raw and potable
water.

a.  NRC licensed disposal:
4125 fUx 004 AN S12 42710
x12%hv= $2.562

b, Landfill disposal
Ioad d $1) fee = $3n0 =

L,

2932
+1) voud space lactor
10)  Reclaum plant site
a.  Dartwork
20000 ev x | hour Thores x 3135 hour = $3.300
b, Seed
4 acres x $3007acre = 1,200

. $5.000
1) Supervisory labor for plant reclamauon '
a. (1) Engneer

$6.256/month x © months = $37.536
b. (1) Radiation Technician .

$5.212/month x & months
(operator wages included in above
calculationy = a2

£68,308

TOTAL COMMERCIAL PLANT RECLAMATION/DECOMMISSIONING $339 445

to
sl



D. R.O. BUILDING RECLAMATION/DECOMMISSIONING

Use a factor based on square footage of commercial plant
for total reclamation/decommissioning of R.O. building

4 $339.445 x 5,000 /34,000 f* = $49918
TOTAL R.O. BUILDING RECLAMATION/DECOMMISSIONING $49,918




E. EVAPORATION POND RECLAMATION

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

] Removal and disposal of pond liner systems

4. Five solar evaporation ponds at 250.000 fi*/each at

commercial plant

Total thickness of liners is 100 muls.

5 ponds x 250,000 ft*/pond x 0 00833

fl thick x 1.25(1) x $12.42/10 = $161 034
b.  Two solar evaporation ponds at R&D plant

Total liner thickness is 36 mils.

2 ponds.x 30,000 {t* x 0.0030

Rtk x 123 $H242/4 = - $4.05
¢.  Labor for liner and pipe removal

Cut and stack 40.000 {t*/day with

a four man crew (3 ponds x 230,000

fZpond + 2 pends v 30.000 ft*pond)

| 4 man-davs 1000 1 x 8130 man-dav'= SN 300
4. Equpment for iner and pipe remanal

Loader :

176 hours x $33:hour = : B VA

$193.999

(11 void space factor

2) RemovalDisposal of leak detection pipe. SDR 33 pipe
a.  Commercial pond pipe removal
5 ponds x 2,100 ft of 4" pipespond
x 0103 /et x 125 x$12.400° = $1.679
b. Ré&D pond pipe removal
2 ponds x 600 i of 3" pipepond

v 0069 /R x 1 25 ¢ $12 421 = 129
¢.  Pipedisposal .
ALE0 M N $12 4240 N 1 25 = : ' 332
. $2.190
3 Removal/disposal of pond sludge

o  Pond sludge removal is based on removal
of sludge in R&ID ponds after eperation
and restoration.

4. Sludge disposal.
38 barrels v 35 gallons/barrel < 1 er™ 4% pallons
s lev27ef =104 ev
Flow through R&D plant was 101.025.362 gallons.
theretore. 1 ¢v 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 ¢v/9.772.000

- gallons x $147/ev = $91.261




b.

¢ Equpment(IT12)
$53/hour \ 100 hours =
4) Reclaim ponds.
o Dirtwork volume per pond 1s approximately
60.000 cvipond at commercial and 30.000
cv total at R&D based on post CONSUUCHON SUrves s
o Total earthwork volume s 330,000 ey
o Average dozing distance 1s 130 LA D8 wall get
700 cv per hour( 1.
a.  Dirtwork:
330,000 ev X | hour 700 ¢y N $133
(including operatori/hour =
b Topsoil placement and seed.
30 acres x $300/acre =
(11 Caterpillar Handbook. Edition 19
3N Supervisons lahar tar pond reclamation
d 11 Engineer
S0 256G month 3 menths =
h. (1 Radianon Technieran

Labor:

332 ¢v x 3 man-days/25 cv x 31 36/man-das =

$3.212/month x 3 months
(operator wages included in
above calculationy =

TOTAL EVAPORATION POND RECLAMATION

26

<682

$62.700

9.000

§71,700

$34,404

$407.536




F. MISCELLANEOUS SITE RECLAMATION

D Reclaim/seed mamn access road.
a.  Road dinwork:
1000 long x 23" wide x 1" deep ¥
Poy/27 0 =3704 ey
3.704 ev x| hour/200 v x $135/hour =
b Wellfield road dirtwork:
25000 long x 12" wide x 1/2" deep X
fev/27 it = 5556 ¢v
5,336 ¢v x Thours200¢y x $133/hour=
c.  Seed roadway.
2.3 acres X $300sacre =

pa Removerdispose of pipe from commerctal
plant to ponds and from commerctal
plant to R.O. building.
o Pond pipeline (21 a1 2.000" = 4000 11
o PipetoRO. (41at 300" =1.200 1t
Q 32000 average size 47 Sch. 40
a Disposal
S200 AN G2 TNSIZA2 AN IS

b Removal labor

3200 ft % 3 man-davs. 200 10y S 3 man-da =

¢ lzquipment’
o Loader
5 davs  $33 hour \ X hours.day =
o Shredder.
5 davs x $12/Mour x 8 hoursiday =

3 Remove electncal facilities.
a. Remove HV lines’
6.000 ft of HV line at $0 3911 =
b. Remove substations

4) Supenvisory Labor
a. ) Engineer
$6.256/month x 3 months =
h. (1) Radiaton Technician
-$5.212/month x 3 months
(Operator wages mcluded
in above caleulationsy =

TOTAL MISCELLANEOLUS SITE RECLAMATION

£6.848

$14.903

4715

$§34.404




G. DEEP DISPOSAL WELL RECLAMATION
Attachment A mncludes the cost estimate for the deep well plugging
s from the June 6. 1996 Completion of Construction Report - Crow Butte Resources. [nc.
the NDEQ. A summary of the cost is given below. escalated to 1998 5.

1) Plugging and Abandonment $59.026 x 1 06= $62.568
2) Site Reclamation $2.346 X | 06= 2487

TOTAL DEEP DISPOSAL WELL RECLAMATION

H. I-196 BRULE AQUIFER RESTORATION
The following esumate i3 based on the Mayv 2
extracted.

1Pump Wells [96a. ) & n (Ground Water Sweept
a.Power
337.738 galspv N 3 py N Imin/3gal x 1 hour60nun

L 3kw v S0 kwhr= R4
b.Manpower
234 days v o1 13 man-day day  $136 man-day = 4,137
7} Bi-weekly samphing n-house analvsest
234 days x | man-day ddavs y $13cman-day =
3} Bi-weekly [ - 1961 m. sampling
(Same as # 2)
1) Pump additional wells
a. Pump from additionaal w ells
(Same as 1-3 above) 9527
b Dnll four additonal wells
3,200

Jwells xS0 ftx 326 =

Well Abandonment
4. 14 wells © S13%ell=

th

TOTAL I-196 RESTORATION

28

abandonment and site reclamation. This information

CClass } UIC Well submitted to

l
N
"N
n

}

7% 1996 Remediation Plan using six pore volumes (pv) as the total water

1981

t2
to
-
(S )

to
to
~J
(95}

14,727

)
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Lo

$26.466
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Total Restoration and Reclamation Cost Estimate (Revised December 1998)
1 TIGR'OUNDWA'}TER REST([)RATION (EOST : $9,760,435
IL LEQUIPMENT REMOVAL & DISPOSAL COST [ $141,975
1l. |BUILDING DEMOLITION AND DISPOSAL COST T $1,647318
IV. |WELLFIELD | BUILD]NGS & EQUIPMENT REMOVAL & DISPOSAL COST | $1,678,020
v I[TWI:JLL ABANDONMENT COST [ ( If ]( | 81,213,077
VL. |WELLFIELD AND SATELLITE SURFACE RECLAMATION COST | | $82,160
VIL 'TOTAL MISCELLANEOUS RECLAMATION COST f 1’ L $579,441
SUBTOTAL RECLAMATION AND RESTORATION COST ESTIMATE $15,102,426

| i | I I

| OVERHEAD AND MANAGEMENT (10%) | 1,510,243
] ‘ [ SUBTOTAL $16,612,669
I ! 5% CONTINGENCY $2,491.900
T | f ’ 1 N [ TOTAL| $19,104,569
i TOTAL CALCULATED SURETY (IN 1998 DOLLARS) L $19,104,600
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‘ound Water Restorati - . : : .
ind Wa LRe : ration A-Wellfield B-Welifield C-Wellfield |C-19N Pattern| C-Haul. Drifts D-Wellfield | E-Wellfi ;
T Assumptions | —f——————— —————cleld | F-Wellfield | H-Wellficld
S
Wellfield Area (f12) 151900 690900 1274000 32500 T 3
Wellfield Area (acres) 349 15.86 29.25 075" 0.00 27195001 994500] " 3765000] 786000
Affected Ore Zone Arca (82) 151900 690900 1274000 $2500]° ) 642 2283] 63.57 17.91
Avg. Completed Thickness 15 15s] 15 s 279300 - 994500]2769000] 780000
Porosity | 0.27 027 0.27 027] T 15, 15 s s
Flare Factor 294 294 2.94] S9a _ 0.27] __ 0.27] R‘Trfh*‘oi'z_
Affected Volume (ft3) 6698790 30468690 S6183400) 143%250] 1360000 T3 et —xe ez 2.94 . 294
__|Kgallons per Pore Volume 13529 61535 " i13468] 2895 ""““W“%Jw 122112900| 34398000
umber of Patterns in Unit(s) T s B D - :—-:ﬁ 246619 69470
Curcent | | 31 T g T s g — | ;
Totlal }?suﬂnmd; 31 141 196 I _ﬁ%_ﬁ 153 426] 0
- - . T L T o - ——— ] 15
[umber of Wells in Unit(s) Tt e T ;"—__ib——— 459 100
Production Wells ] 1 T o e R S
Current | 27 141 el o e ———
Estimated next report period 0 0 ol T e @r—_&_“%ﬁ“ 143 492 0
Tota] Estimated 27] 141 77 oy e J 0 30 138
Injection Wells I B e S SN V'Y I 7 138
B T
Current | 50} . 319] 3 | ]
Estimated next report period 0 0 r B Tolm T “WellsT T M*—\g_d 786 0
I [Total Estimated 50 319 33T dided T _9%“_.__ 0f 69 222
Monitor Wells T ‘ T ender T -2 307) S5 222
Current . 18 67 T8 CWellfield T R
Estimated next report period 0 o 0 T 5 86 134 81
Total Estimated 18 67} 8T - __“_—"‘“‘3}? — ) d
Restoration Wells _ T T = r«&_\“g 134 81
Current 7 13 18 __10' N T -‘&_7\
Estimated next report period 0 200 ol T T “—“——%‘05__%0 3 0
Total Estimated 13 L R D g 10 0
Number of Wells per Wellfield 108 565 e8| T TGy T 1—§§——__.x3() 35 30
Total Number of Wells | 4093 _ T B — ] 566 1546 471
Average Well Depth (ft) 500 450 550 TR TS ———— |
it e P —— e SYSSURE - NN NN ) OS] B
I.  |Restoration Well Installation Costs -1 - — ~~———r—“__“§
Number of Restoration Wells 0 20 25] AT ™ I -—-__134__&\ i
Well Installation Unit Cost (3/Well) $4,000 $4,000 ~$4,000 " 84,000 $4,000 h‘mﬁh\:“l 32 30
Subtotal Restoration Well Installation Costs per Wellfield $0 $80,000 $100,000 $0 ”WWG% $4,000 $4,000
Total Restoration Well Installation Costs $608,000 j - —J' ““‘”—M\——_.M $128,000 $120,000
T T 1 T - R S Ay S
II. |Ground Water Sweep Costs B —— [ T ]
PV's Required [ 1 1 I ] R p— :
Total Kgals for Treatment 13529 61535 113468 2895 101731 24393 — 1]
Ground Water Sweep Unit Cost ($/Kgal) $0.77 $0.77 ) $0.77 $0.77 $0.77 $0.77 ?05;]3 246619 - 69470
Subtotal Ground Water Sweep Costs per Wellfield $10,358 $47,114]  §86,877 $2,216 $7,789 $19.060 567517 - $0.77] $0.77
Total Ground Water Sweep Costs $483,245 _ " ] 6171 $188,824) | $53,190]
11 T e L LT .
1I1. |Reverse Osmosis Costs SRS S R R e M SR
PV's Required 5 5 N S si 3] ““**‘*—?—— — Y IS
Total Kgals for Treatment 67644 307673 567340 14473 50864 '__T’z&xﬁ“*"Mﬁ“Tﬁng"—ms" "'5“5
347351
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‘ound Water Restoration A-Wellfield field C-Wellfield |C-1¢ . . ] . .
[Reverse Osmosis Unit Cost ($/Kgal) $1.33 . $1.33 “$1l33 =n Pa;;e;;\ = e D-Wellfield E-Wellfield | F-Wellfield H-Wellfield
Subtotal Reverse Osmosis Costs per Wellfield $89,669 $4Q7,85] $752 mﬁ@w*\ﬁ*& $1.33 H“?I_PFW
Total Reverse Osmosls Costs $4,183,302 , “'"“"’“—L‘iﬁﬁmr—wm 5.92 '
T 1T T —l . D 4] 1034, $460,448
Chemical Reductant Costs : -t
Number of Patterns | 27 73] G — - SJL——- ———___\—:r\—“““
Chemical Reductant Unit Cost ($/pattern) $245 $245 L g5 *——~—-43——«_§£L\Tlfﬂ 138
Subtotal Chemical Reductant Costs per Welifield $6,615 $42,140] " §48020] V7T R ol . 2] $245 $245 $245
Total Chemical Reductant Costs : $281,015 R 30| SI0535 " $37485]  Siovissl  SB8LG
I T 1 e —— ¥, 07 13,51
Elution Costs 1 L D T e e E e enuier W ——
A. |Elution Processing Costs T T T T s e — et ]
Kgals/Elution Required 35000] 350000 77350000 T 3sgonl T ammei b ————eot |
N%mber of Elutions | - 2 U T T e EQQ’? e ﬂg— S M\m 35000 35000
Processing Unit Cost ($/Elution) _ $525] 8525 TSRS TTsasT “—35—25—-—%—#\2 42 2
Subtotal Processing Costs $1,050] _$5775]  $9975] 7 g53s]” TTTT8T.050] ~—ﬁ—1%54—»_ﬂ $525 $525
B. |Decp Well Injection Costs L ___%M_'__:_'_‘ 1 B Gl et it ————4& $22.050 | $6,300
Deep Well Injection Volume (Kgals/Elution) B v S v R V1 R T —————|
Total Kgals for Injection | T 132 2| | T ‘——2—[~—-——\£E_\1}w 12 12
Deep Well Injection Unit Cost ($/Kgals) 8460 8460 T Swe0] a0l - ‘sﬁ%‘””"ﬁ%ﬁ*‘*‘ﬂz 504 144
Subtotal Deep Well Injection Costs SO0l S607] T Usioa9l T T T gsslT g 5351 . $4.60] $4.60 $4.60
Subtotal Elution Costs per Wellfield ___SLI60[ - $6,382] 7 S11024 TSR0l TR TR e 0828 $2,319 $663
Total Elution Costs | $62,662| o TR e 2L 23U SR703| 24,369 $6,063
T TTTTT e s e e e o
MonitloriEng anh Sampling Costs R R e VS S — —
A. [Restoration Well Sampling N I T R s eSS S
Estimated Restoration Period (Years) ’ i___ ____T___ _Aihi_-_”__hﬁi ._ - L —— 3{*~——~—5 e ]
1. [Well Sampling prior to restoration start N N e T 1 — ml b 5
# of Wells | 1| R A | Rt S _
$/sample $150 $150 $150) T §Tse] T wiee— e —— 31 ] s
2. Rcstoratﬁn Progress Sampling T e 22 S0 $150 §150 £150 $150
# of Wells I ] ) | ) 7~—ﬁ~\_ﬁﬁ“i___ _
$/sample 150 $150 5150 TS50l T e T e e —————— b 21 5
Samplpes/Ycar 1 Ty T R ”'&Lé% § .__,__ﬂé%___ SIS? —‘_;S.@ $150 $150
# of Wells 5 20 3. T T Ty ooy
$/sample ) £34 “$34 $34) _*____333 M__‘_S—i}‘q%-kst‘—\Tgl” 2] 9]
Samples/Year 6 ) 6 T8 '”“—“‘7)"“——‘7——\4__&_5%____534ﬂ
3_[UCL Sampling__ T ————— 6] 6 6]
# of Wells 18 70 78 —_: 5 M‘%‘ﬁ\ N
§/sample 519 $19 §19 T T e ”_'_‘\swlr———-—ng\ 89 69
Samples/Year 6 6 6 N 6 w‘ﬁ"ﬁk————?——_ﬁ_&_g $12 Slz
Sub-total Restoration Analyses $19,860 $78,300 $103,980 $12,450] 8105661 S35 5dc soas et — 6
B. |Short-term Stability | $25,545]  $90,870]  $91,050] 50,850
Estimated Stabilization Period (Months) 12 12 12 ﬁh;m 12 12 2]
# of Wells 6 56 4 6 2 19 >3 12 12
Samples/Year 6 .. 6 6 6 3 —?MTI-‘ 82 ﬁg
$/sample $19 819 $19 I T 9]
# of Wells 5 20 3 I L =¥ $19 $19)
Samples/Year 6] - 6 K T S < 2é S
$/sample ‘ $34 $34 $34 $34] g4 $34 $34 $34] §3‘3‘
Revised December 1998 : Page 3 036
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I
round Water Restoration \ \ A-Wellfield \ B-Wellfield C-Wellfield |C-19N Pattern| C-Haul. Drifts| D-W
[ T# of Wells | ! 1 5 20 3 g - Drifts| D-Wellfield | E-Wellfield | F-Wellfield | H-Wellfield
[ | |SamplesiYear | \ 2 2 5 5 ; 9 31 5 =
lf l[Sultf-/tscf;pé;ort-term A.nlal ses ‘[ $3$;(5)?1 S150 $130 $150 $150 $15(2) 2 2 2
Subtotal Monitoring and Samoling Costs per Wellfield ___$3204] S16464] $20.640, $3708 $1.236 3 5130 $150 $150
o pling Losts per T $23,064 ~ $94764] _ $124,620 $16,158 800 Sl —enAlel  $20.730[  $10.890
Total Monitoring and Sampling Costs¥ [ $585,861 : 247|  $109,686]  $111,780 $61,740
1. |Mechanical Integrity Test (MIT) Costs - -
[Five Year MIT Unit Cost (Siwell) | $94 $04 Y1 Ty ]
[Number of Wells (30% of Inj. and Rest. Wells) 19 107] n3l - 7o $94 $94 $94] $94 $;)4
Subtotal Mechanical Integrity Testing Costs per Wellficld $1.777)  810,067] _$10600] T so| "~ sg - 932 101] 267] 76
i Total Mechanical Integrity Testing Cost B )N SO R - 989 $9,503] _ $25,008] _ $7,106
FOTAL RESTORATION COST PER WELLFIELD §$132,643|  5688318|  $1,133267|  $39.364 88
FOTAL WELLFIELD RESTORATION COST $6,271,285 S e B 8176 $292,146]  $940.266| $2,213,848]  §743,257
- — PR [ N ’
X. |Building Utility Costs Coentral Plant |Main Office _ |Satellite No.1 |Satellite N Satell
[Electricity ($/Month) $600| __ $1.000[  $750 e N;&zsoj‘mmte N;;’%O
‘ Propane ($/Month) $0'E__ $0|  $1.600 T $1.000
Natural Gas (§/Month) | $1,400] $180] Y TTg1300] : %0
Number of Months a8 60 o BT T a3
__ |Subtotal Utility Costs per Building $96,000] §70,800] Sﬁ4600 T T §98400] T $84,000
i |Total Buildin% Utility Costs . s433800| L . ~; Tt :
VII. |Irrigation Maintenance and Monitoring Costs Irrigator No.i |Irrigator No.2 | o T ! 1
A. |Irrigation Maintenance and Repair | R l | |
Irrigation Operation Months/Year 6 el T T T | | 1
| Cost per Month [ $667| 8667 - | l |
Total Number of Years HiE o R | | |
Subtotal Maintenance and Repair Costs $20,010 ___—__ $20010] [T 0o |
| B. |Irrigation Monitoring and Sampling | - - -
# of Irrigation Fluid Sam les/Year 6 i 6 )
Cost/sample siz1] si2l| T T
# of Vegetation Samples/Year 4 4 1 B
Cost/sample - $165 $165 | -
| [ ]# ofSail Samples/Year 28 32 B j’"— —
|| |Cost/sample $174 $174 g ]
% of Soil Water Samples/Year | 12 2
Costlsamélc s21)  S12l | -
Total Number of Years 5| S [ — T
[Subtotal Sampling Costs $38,550]  $35980 T B
Subtotal Maintenance and Monitoring Costs per Irrigator $58,560 $55,990 -
Total Irrigation Maintenance and Monitoring Co?ts $114,550 -
T [ 1 ] 1
V111, Capital Costs (RO Purchase) { | -
Purchase/Installation Costs for 500 gpm RO Capacity $500,000 - B
Total Capital Costs $500,000] ‘ B
IX. |Vehicle Operation Costs I -
Number of Pickup Trucks/Pulling Units (Gas) 10 T i
Revised December 1998 ‘ Page 4 o1 30
GW REST




round Water Restoration A-Wellfield field C-Wellfie| - : ;

Operating Unit Cost in $/r (WDEQ Guideline No.12) $8.77 d_{CIN Pattern| C- ilts| D-Wellfield | E-Welifield | F-Wellfield | H.Wellfield
Average Operating Time (Hrs/Year) 1000 I [—Mh

Total Number of Years (Average) 4 A \JFH_J

Tot[al lvericle ?pernﬁon (iosts $350,800 B Sy
‘L {Labor Costs | ] - R —

Number of Environmental Managers/RSOs 1 - B T -

$/Year | $60.000 - — U —— R T

Number of Restoration Managers 1 o I - S

$/Year | 1 $50,000 - S K A A |

Number of Environmental Technicians 2 o B T — |

$Near | | $28,000 T - I B — !

Number of Operators/Laborers 7 - T 1 S

Si¥ear | l $28,000 - — I
Number of Maintenance Technicians 2] T

S¥ear | $28,000 T - e -
Number of Years H T T T
Total Labor Costs $2,090,000 _ - T e —
N — 0 e S - = -
TOTAL GROUND WATER RESTORATION COSTS $9,760,435 I
A}
/
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e ————
ulipm%nthellnova{ & Iiirsposal Central Plant |Satellite No.1 {Satellite No.2 {Satellite No.3
Removal and Loading Costs Lmﬁ:g‘\“\w—%.__q
A [Tanksge | | :—\j;____
Number of Tanks 26 3 T
Volume of Tank Construction Material (ft 1028 162 T T — | :
1. |Labor l J Pt O »_J_L}__\___\%—-\_L____
Number of Persons 3 Y 3 . %_Tr_____\_\:—_\__
Dy 2 O T et S SR ——
Number of Days a1 6 5T |
$/Day/Person $112 $12] sz 3112 S ——
Subtotal Labor Costs $13,776 $2.016 $4.032 Sy —————— |
2. [Equipment | - : L‘q_‘__‘_ﬁ
Number of Days 41 ‘.' _“(; TTTTT g BT |
$/Day | $338|  8338] T §338]7  TTgasg I B
Subtotal Equipment Costs | _ $13,858)  $2,028 $4.056] 354 g ———t— ] ]
Subtotal Tankage Removal and Loading Cost $27,634 84044 skoss| " Sio7sa] T ———1— R
B. [PVCPipe | | B - h SR sl EEEE——
PVC Pipe Footage ‘550‘@;““*—1535 T T — ]
Average PVC Pipe Diameter (inches) 3 3 Y . ]
Shredded PVC Pipe Volume Reduction (ft'/ft) o _0016] " 0.016] ool T T T oo —————
Volume of Shredded PVC Pipe () - ] 80 i T el el T ~~QG4‘MM~—
1.{Labor | | T T - - —_— ]
Number of Persons I _' ) 5 et
FDay | 200] 2000 T a0 ~ogl A ———— |
Number of Days 25| s 20 T ]
$/Day/Person $112 s1i2) __Sl 12 i ——— N
Subtotal Labor Costs $5,600 $1,120] $4480| saas0] T
Subtotal PVC Pipe Removal and Loading Costs $5,6001( $1,120 $4,480 $4.,480 ]
C. |pumps [ | = L]
Number of Pumps ‘ 50 10 i 3 -
Average Volume (ft'/pump) 4.93 4,93’7 ARl T T Ty ———
Volume of Pumps (ft") 246.5 493] 0020 T TTTEage T F—————
1.|Labor { | ]
Number of Persons 1 1 7_—; T I
Pumps/Day 2 20 5 2
Number of Days 25 | 5 T 7 e T —
$/Day/Person $112 $112 S D) N L
Subtotal Labor Costs $2,300 $560 $784 $784]
Subtotal Pump Removal and Loading Costs $2,800 $560 T8R4 | “$78a [ —
D. [Dryer| [ 1 T
Dryer Volume (ft') 885 - —
1. |Labor | | T _ L
Number of Persons 50 —
Ft'/Day | s —
Number of Days 5 - N E e S
$/Day/Person $112 L __'_ ;_ T N
Total Labor Cost $2,800 o T ——— —
Total Dryer Dismantling and Loading Cost $2,800 T e—— ]

Revised December 1998
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uipment Removal & Disposal I Plant |Satellite No.1 |Satellite No.2 |Satél
Subtotal Equipment Removal and Loading Costs per Facility $38,834 $£5,724 $_i§“3 s2| agl I L\ﬁ
Total Equipment Removal and Loading Costs L $73,958 ——1\-%_“'__‘_\__{& B
L ‘ L i B —
Transportation and Disposal Costs (NRC-Licensed Facility) L \—1—\_&_{‘%&—
A. |Tankage | i ~ IR S - S R R —
Volume of Tank Construction Material (fr') 1028 1620 T 550 ————~“*_._\_§_;—:; T
Volume for Disposal Assuming 10% Void Space (ft) 1131 ﬁgﬂb. N __3_19L izz ] L
Transportation and Disposal Unit Cost (8/10) $17.19 517.09]  sinig $17.19 —
Subtotal Tankage Transportation and Disposal Costs _ $19,442 $3,060 "$5.484] 57 4'9 S e S S
B. [PVCPipe | | — |
Volume of Shredded PVC Pipe (ft") 0] T TTTTe B By m s ——
Volume for Disposal Assuming 10% Void Space (ft’) 88 wl - 201 o ————
Transportation and Disposal Unit Cost ($/ft’) N AT 1‘7_1—&' ' $17 19!~ 31719 — —
Subtotal PVC Pipe Transportation and Disposal Costs o Sl 513 8309 ) $1203] 77 g1 203 Tt ————| B
C. |Pumps [ ! o —_—
Volume of Pumps (ft’) o 24_6;5_ ~ 49.3 69.02] gagel T ———
Volume for Disposal Assuming 10% Void Space (ft’) 271{ ) T S —————
Transportation and Disposal Unit Cost ($/ft") I s 2 YA LI $ } 7191 $17.90 77§70
Subtotal PVC Pipe Transportation and Disposal Costs _ S4,658 $§§§ ) $13060 s 2'03 ———
D. [Dryer| B o T —r
Dryer Volume (ft)) - eS| — |
Volume for Disposal Assuming Dryer Remains Intact (ft) o Tess| T I —
Transportation and Disposal Unit Cost ($/f)y $17.19 T B I S S
Total Dryer Transportation and Disposal Costs §15,.213] B i R I SR
Subtotal Equipment Transportation and Disposal Costs per Facility $40,826{ _- 784,297 L $7993 89901 T ————————
Total Equipment TrTnsportation and Disposal Costs o $63,017 o - -
1T 1 T R N - | e S
II1. |Health and Safety Costs o ) 1 — ]
[Radiation Safety Equipment | $1,250;  _ $1.250] $1,250] siz2s0] T ————
Total Health and Snfeg Costs $5,000 - R T Y S
r_r_ . ... - . ' - 4+ 4+ — —
SUBTOTLA% EQUIPMENT REMOVAL AND DISPOSAL COSTS PER FACILITY $80,910 $11,271] $22,59§1 $27.199]
TOTAL EQUIPMENT REMOVAL AND DISPOSAL COSTS] $141,975 ' T — _

Rcviscd December 1998
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ot Central i :
Blling Desaukiion and Disoaal ot BEETL Sx;vt:.ll%_ Ss:ell;te Satellite | Sat.No.3 | Yellow Cale South
S S A o. No.3 Fab. Shop | Wareh W—-*——L—._ISHS ended
L [Decontamination Costs — rar Walkway
A. |Wall Decontamination  — “ﬂ\:w
Arca to be Decontaminated (ft%) 131000 0 T T __QF‘_AM ]
Application Rate (GallonvRt") I 1 T T -~‘-—?h—~—&m:§hﬁ—*o
HCI Acid Wash, including labor ($/Gallon) $0.50 $0.50{ ~ " 7S030]  30.50] " “s050 L S 1 Ej
Subtotal Wall Decontamination Costs ____| $65,500 $0 50 eh 2221 80501 78050 3050 5050
B. [Concrete Floor Decontamination T — ~%——ﬁg~£ﬁ\s@ .$0
Arca to be Decont ted (A7) 17820 0 6000 9600 " 9600 R—ﬁm‘——
Application Rate (Gallons/ft") 4 4 T Y ———M—J_\O_JM(YM——T
HCI Acid Wash, including labor (%/Gallon) $0.50 $0.50] 80500 oSl T g 58 ol Y | R
Subtotal Concrete Floor Decontamination Costs R $35,640 $0 $12,000( 8192000 " “$19.200 $0.50 $0.50 $0.50 $0.50
C. [Deep Well Injection Costs = : %—sﬂ\mﬁﬁ
Total Kgals for Injection 202.28 I o 24 TRgal T m\-_.k_&_ﬁ_‘\"%ﬂ
Deep Well Injection Unit Cost ($/Kgald) $4.60 $4.60 " sié0 $4.60 Saeo] 34 60 .} o] 9
Subtotal Deep Well Injection Costs $931 0| $iwo 1T S177 -ﬁ&w&scﬂf‘_ﬁg
Subtotal Decontamination Costs per Building $102,071 $0 SI2,110|_ " $19377] T §ioa7m __\Eg\m%%soj_%w
Tot?l i)econ(uminﬂdon Costs $158021, | T e : ‘ﬁkﬁ\ﬂdm
IL [Demolition Costs o ) T e ]
A [Building | R e e e S R A—
Assumptions: -] . - T R
Dryer bldg. demolition unit cost of $0.73/ft” for additional | B ) e e  pe—— R
radiation safety equipment o R et ] T
Volume of Building (%) | 794000 30720 192000 320000] 3360001 7560 R
Demolition Unit Cost per WDEQ Guideline No. 12 (S/R) $0.152 $0.000 $0.152 $0.152] 7 30152 $0.15 210001 333000} 5600
Dryer Building Demolition Unit Cost (S/R°) $0.00 $0.73 $0.00 $0.00] T 50.00] 50 oﬁ $0.152)  30.15] $0.152
Subtotal Building Demolition Costs $120,688 $22,426 $29,184 $48,640]  348.640] $5,705 3000} so.00] $0.00
B. |Concrete Floor | T T 20 0 813,837 $50,616] $351
" [Area of Concrete Floor () 23760 0 8000 12800 " 12800 Y ]
Demolition Unit Cost per WDEQ Guideline No. 12 ($/ft)) '$8.13 $8.13 TR T E N T oty ot S|
Subtotal Concrete Floor Demolition Costs $193,169 50 $65,040]  S104064(  $i0406a] 3ol $8.13 $813] gg 13
C. |Concrete Footing ) B R _;T\M $146,340 $0
Length of Concrete Footing (ft) 622 0 360 _"_"‘;1%'6 P Wo”‘"ﬁ“—“ 1
Demolition Unit Cost per WDEQ Guideline No.12 (3/lincar ft) 51107 $11.07 $11.07 $IL07 T sin07]  sinod] 360 80 5
Subtotal Conerete Footing Demolition Costs $6,886 50 $3,985]  $5314] 55313 m $11.07 $1.07] T si107
Subtotal Demolition Costs per Building $320,743 $22,426 $98,209] 815,018 _MWR—&&% $0
Total Demolition Costs 31,317,309 —pneSL $T09L S70662] 5203,377 | sesi
T 1 R S B —
I, |Disposal Costs —\Eﬁ:::
A |Building T
Volume of Building (cy) 29407 1138 7111 12l 1185 Y S
1. [On-Site] 182 2291 3370) 12333 a7
Assumptions: ~—~[__—_“_*”‘“—-————4——_______
|On-site disposal cost of $0.54/cy B T —
Percentage (%) 100 0 100 100 iﬁj_ o0l 100 oo
Volume for Disposal (cubic yards) 29407 0 7111 118s2] 7 1gs2 1391 3370 100 100
Disposal Unit Cost (§/cy) $0.54 $0.54 $0.54 30541 TTS0.54] T 30.54] $0.5 12333 207
- 24 $0.54 $0.54
Revised December 1998 Page 8 of 36
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T L[ 1| | | | | Changchouse | Maintenance|  Main__ |  Office | Proc
ess/Fire
B““{“"El Dfm‘:““‘"l‘ and [m'l“"”‘l ! ! | and Lab B"’S-l{ Bullding ]1 Offlce [l Truilers | Water Bldg. ]] w:::: :;lledg. {Po';:l:‘lz ::’::er]ICentm| Plant| Exxon R&D
L |Decontamination Costs | l [ 1 ! T t Tank S‘“"'j\ RO Bldg.
A. |Wall Decontamination F | { | ‘
Area to be Decontaminated (f7) 0 | |
lication Rate (Gallons/ft") ] 1 0| 0] )
HCL Acid Wash, including labor (8/Gallon) $0.50 1] 1] 1
Subtotal Wall Decontamination Costs 50 $0.50] $0.50| $0.50
B. |Concrete Floor Decontamination $0[ $0l 30
Area to be Decontaminated (ft*) o l J
Tication Rate (Gallons/ft” T s 0| ol 1260
HCI Acid Wash, including labor ($/Gallon) 3050 4 4] a
Subtotal Conorete Floor Decontamination Costs 30 $0.50] $0.50] $0.50
C Deep Well Injcction Costs s0| 50| $2.520
Total Kgals for Injection - 0 o l l =
Deep Well Injection Unit Cost (3/K als) $4.60 o{ o] 5.04
Subtotal Deep Well Injection Costs 30 $4.60| $4.60] $4.60
Subtotal Decontamination Costs per Buildin 30 30| $0] 523
Total Decontamination Costs . B 501 SOl $2,543
1L |Demolition Costs . : —:___.: ‘l ﬁl t
A [Buildin - | 1
Assumptions: e | |
o1 bldg. demolition unit cost of 30.73/f’ for additional . \ l
radiation safety equipment ’ I l
Voluze of Building () o] 2N | |
Demolition Unit Cost per WDEQ Guideline No. 12 (¥/Rt) $0.152 $0.152 $0.152| o} 0| 15120
< Building Demolition Unit Cost ($//) $0.00 $0.00] 50.00] $0.152| $0.000] $0.000
Subtotal Building Demolition Costs 511,096 54,104 $10,944 50.00| $0.00] $0.00
B. |Concrete Floor o —— T 50| S0} $0
Arca of Concrete Floor ) o 5400 2100 6000 l 1
emolifion Unit Cost per WDEQ Guideline No. 12 (S/) $8.13 $8.13 38.13 1256] 7854| 1260
Subtotal Concrete Floor Demolition Costs " 343,902 $17,073 $48,780 T $8'13l $8.1 ﬂ $8.13
€. |Conerete Footin Tt T $10211]  $63,853]  $10.244
Length of Conarete Footing (R 300 200 3a0] l i
Domolition Unit Cost per WDEQ Guideline No.12 (/linear ) $11.07 $11.07 $11.07 of o 124
Subtotal Concrete Footin Demolition Costs $3,321 $2,214 $3,764 S0.00} $0.00] $11.07
Subtotal Demolition Costs per Buildin| $58,319 $23,391| $63,488| 310 ZSF‘. 50| $1,594
Total Demolition Costs 21 1% 363,853 l\ $11,838
0. {Disposal Costs i t
A_|Buildin ) a ‘
Volume of Building (cy) 2704 1000 2667 of |
1.|On-Site ~__ 1 0] 560
Assumptions: o |
On-site disposal cost of $0.54/c T l l -
Percentage (6 100 100 100 l l
Volume for Disposal (cubic yards 2704 1000 2667 01 0] 100
Disposal Unit Cost (8/cy) $0.54 30.54 S04l S0 of ol 350
$0.54] $0.54] 50.54
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Crr T Exxon R&D D, E-Wellfield] Morton No, | Vollman No.
Bullding D:m?lltlan 2nd Disposal Pracess Bldg. | Booster Stat. | 1-20 Bdlg. | 3327 Bdlg, |
1. |Decontamination Costs - ]

A |Wall Decontamination P ORI
Area to be Decontaminated (R°) 0 n S S —
Application Rate (Gallons/R") 1 ] e
HCI Acid Wash, including labor (§/Gallon) $0.50 30.50 $0.50 T 73050

Subtotal Wall Decontamination Costs %0 S0 S0 S

B. |Concrete Floor Decontamination b 22
Arca to be Decontaminated () 1260 0 o T
Application Rate (Gallons/fi’) 4 7 T At
HCI Acid Wash, including labor (8/Gallon) $0.50 $0.50 S0l T $0.50]

Subtotal Concrete Floor Decontamination Costs $2,520 30 o " H

C. |Deep Well Injection Costs I - —
Total Kgals for Injection 504 0 B 0
Decp Well Injection Unit Cost (3/Kgals) $4.60 $4.60 T 3460] 77 3460

Subtotal Decp Well Injection Costs 323 30 $0| 5
Subtotal Decontamination Costs per Building $2,543 50| TS 8
Tota] Decontamination Costs - -
T T 1T B S
H. |Demolition Costs ] o
A [Building | S R -
Assumptions: R R —
Dryer bldg. demolition unit cost of $0.73/8° for additional T T -
radiation safely cquipment ) Tt -
Volume of Building (') | 15120 8640 12400 13100
Demolition Unit Cost per WDEQ Guideline No. 12 ($/ft') $0.152 $0.152 “s0.152] T Sos2
Dryer Building Demolition Unit Cost ($/f”) $0.00 $000] 50000 T su00
Subtotal Building Demolition Costs $2,298 51,313 32189 $21w9

B. [Concrete Floor | 1 =--
Arca of Concrete Floor (') 1260 0 600 600
Demolition Unit Cost per WDEQ Guideline No. 12 ($//) $8.13 $8.13 85 T s

Subtotal Conerets Floor Demolition Costs 310,244 $0 $4878] 54878

C. |Concrete Footing R
Length of Conerete Footing (ft) 144 0 100 100
Demotlition Unit Cost per WDEQ Guideline No.12 ($/lincar fi) $11.07 $11.07 $11.07 $11.07

Subtotal Concrete Footing Demolition Costs $1,594 30 31,107 '—§1—"107_
Subtotal Demolition Costs per Building $14,136 $1,313 "$8,174 TS8.174
Total Demolition Costs ' -
T 1T —
1. |Disposal Costs

A. |Building . T -
Volume of Building (cy 560 320 533 ) 533
1. [On-Site | M' B
Assumptions: B

[On-site disposa} cost of $0.54/cy —

Percentage (%) 100 100 o] T
'Volume for Disposal (cubic yards) 560 320 533 533
Disposal Unit Cost (8/cy) 30.54 $0.54 $0.54 30.54]

1
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] r l | [ 7 - Central D
v Satellit 5 i -
Building Demolition nml_Dhgonl Plant Buil;{leing ;l: 1 —r S:le;te S:e“"e Sat. No.3 M South Su ded
Subtotal On-Site Disposal Costs $15,880 0 $3,840 .SG 200 o-3 Fab. Shop | Waren Wareh “::’le" .
2. |NRC-Licensed Facility e 200 $6,400] $751 "520] bowvay
\4&* 36,660 3112
Peroentage (%) 0 100 0 - "0‘—‘—————*&_\\%“‘_“_4
Volume for Disposal (f*) 0 2624 “'*_H'(TE'_—““—‘ ol T o 9 o ol o
. —
Volume for Disposal Assuming 10% Void Space (") -0 2886 ol T T %L -0 —“«Jhgoﬁ—-_‘—bﬂ
Transportalion and Disposal Unit Cont (S/f°) AT 36671 ST Si910] T TS s e 0
Subtotal NRC-Licensed Faoility Disposal Costs 50 93500 o] sl T g oiol 1719 517.19 31719
T n R it SR —— .
Subtotal Building Disposal Costs $15,880 $19,250 $3,840) " $6.400 “"“‘s‘s‘%@;“\mtxﬂ;0 o] T o
B. |Concrete Floor | 1 T e e 220 3751 | $1,820] ““me
- - - P I “r‘—l
Arca of Concrete Floor () . 23760 ) 0 8000 28000 T T sl Tt |
Average Thickness of Concrete Floor (R) 0.75 Y ] - Tﬁ\wﬁo 6500 18000 L”“@
Volume of Concrete Floor (R7) N 17820 N 7 R 8576] T mb’h‘—o“[\os’_‘\os_l 0
Volume of Concrete Floor (cy) 660 0 S 18] m\ﬂgﬁ&z
L|OnSite] | LN T sate e S —— L S ) SR ) m ;
Perccntage (%) s ‘_-_ ~ of T TTysi T sl T s T gt |
Volume for Disposal (cy) 495 0 T Tk ~~—_T8N~0——~——~1[&\_@2E
Disposal Unit Cost per WDEQ Guidsline No.12 (S/cy) $4.42 B T v ey e 1] 333 0
. . - . 24 34 g =
Subtotal On-Site Disposal Costs $2,188 30 $658 $1053 "“h——ﬂr—\_ﬂ $4.42 $4.42
2. INRC-Licensed Facility I N S e $532 $1,473 30
; - I e AL A AL
Assumptions: ] T
[Additional $2.00/f° for segregation of concrete o — |
Percentage (%) B o 25 S S e S—
Volume for Disposal (ft’) 4455 ) TV — _“\OJ\Fﬁ—‘—"“OW
Scgregation and Loading Unit Cost (3/f1) $2.00 5200 200 5 sl s — 0 ] ]
Transportation and Disposal Unit Cost ($/fC) 756.67 $667]  s661] T so67) -‘—AWL«—ELOL%_EQ&Q‘ $2.00
Subtotal NRC-Licensed Facility Disposal Costs $38,625 $0 s11,618] ) gS—ng"' - WNM $6.67 $6.67]  $6.67]
Subtotal Concfcm Floor Disposal Costs $40,813 30 $12,276 $19.6411 ‘gmﬁ%gr-——‘_s_%\jg - $0
C. [Concrete Footing : ] _ I B ““—*—-H—_}é%;w 30
Length of Concrete Footing (ft) 622 0 360 Wl T e gt ————
Average Depth of Concrete Footing (f) 4 4 Al " Y L 360 580 0
Average Width of Conorete Footing (ft) 1 1 1 T T—"“Tgﬁ—{—g_&‘l 0
T e T 1
Volume of Concrete Footing (ft’) 2488 0 1440 1920 1920 "“—“0‘\1 1 0
. : o24Y ]
Volume of Concrete Footing (cy) 92 0 53 T T No—__li‘ig_ 2320 0
On-ste Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) $4.42 $4.42 $4.42 s4.421 7 T 84420 YWY 3 86 0
Subtotal Concrete Footing Disposal Costs $407 $0 $236]  s$3l4] "Ts314 .SO 3442 }\s“ﬁ $4.42
Subtotal Disposal Costs per Building $57.100 $19,250 316,352 $26355] " s26355] gyl o 3380 50
Tatal Disposal Costs $166,988 e SN 92,588 $8,513 s112
N A T DU S S —— N
III. |Health and Safety Costs 7 R S S S
[Radiation Safety Equipment $1,000 $1,000 $1,000 $1.000 soee] T w————— |
Total Health and Safety Costs $5,000 I I By sem—— ) ) I
T T T [ T et |
SUBTOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $480,914 $42,676]  S127.670{  $204750} 5204750 86460 §93350] 5o
TOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $1.6473181 | T T 22 1250]  $211,890] 3963
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R Changeh Malntenance -
Building Demolition and Disposal mod Lab Bldgl Building gdf:licl: T(.)-.:‘:I::: :)Vr::::s:;m Potable Mﬂ‘fﬂ Central Plant Frxon RED
Subtotal On-Site Disposal Costs $1,460 $540 31,440 3300 $3B- Water Bldg. | Tank Slab Tunk Slabs W
2. [NRC-Licensed Facility == &—ﬂkﬁ-—-ﬁﬂﬁ\%\“& 50 s
Percentage (%) 0 of Tl T -—--\‘4&\_\*—‘——*
Volume for Disposal (') 0 0 I — -—~g~—*‘o_ﬁhoﬁm‘*o§——~o
Volume for Disposal Assuming 10% Void Space (ft') 0 ) T E—— ~-O~——-‘~°q_%om“a“\g
Transportation and Disposal Unit Cost (S//t") $17.19 $17.19 $17.09] " TSI709] 7 $i7.39] . ) ) R
Subtotal NRC-Lioensed Facility Disposa] Costs 30 so] % $~U~L_-_ % $17.19 $17.19] $17.15]  s17.19|
Subtotal Building Disposal Costs $1,460 $540 $1,440] $400] " T 8330 0 s0] $0 50
B. |Concrete Floor | T e $126)  so] s $302
Area of Concrete Floor (RY) 5400 2100 6000] I T -———__;:::::::ﬁh—_~—4
Average Thickness of Concrete Floor (ft) 0.5 0.5 osl T gt ‘-O?MJQ—M_HN& 1260
Volume of Concrete Floor (f') 2700 1050 30001 Y .‘—11_(;6»‘—&*—-4“—%——1— 0.5
Volume of Concrete Floor (cy) 100 39 m| o ol 12%6] s e
1. {On-Site] I e R w«ﬂ‘-——lxﬂd 23
Perocntage (%) L a 100 100 100{ " ol —‘TOO—‘*-TOO-——__‘\N
Volume for Disposal (cy) 100 39 11] ) I Y L““—:;—N—-& 100 m
Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) $4.42 $4.42 sia2l TSI T el o al o] X
Subtotal On-Site Disposal Costs $442 S172] st T 365 o $4.42 $4.42 $4.42
2. [NRC-Licensed Facility ~ e =y IR L+ $206 $1,286 3103
Assumptions: T T B B ‘*\—\:
[Additions] $2.00/&t” for segregation of concrete B o IR —-“——ﬂ—-_._*_»___&__h——_—*-
Percentage (%) 0 ol T TTTF E— — T
Volume for Disposal (f’) ol of ol ol —0—4“1__&___9\#
Scgregation and Loading Unit Cost ($/f’) $200] %2000 T 5200 $2.00) T " T32.00 h’ﬁ&—ﬁog_“ho‘ﬁ
‘ Transportation and Disposal Unit Cost (/") $6.67 $6.67 T 86.67] 7$6.67 | o $6. &7 5 6- 62 [—&_& $2.00
| Subtotal NRC-Liocnsed Facility Disposal Costs 50 50 0 50 % % 36671 3667 $6.67
Subtotal Conorete Floor Disposal Costs $442 $172 $491 I T 315 S—— ] T $0
C. |Concrete Footing r \mi\sﬁﬁw
Length of Conrete Footing (ft) 300 200 340 0 50 5 R
Average Depth of Concrete Footing (ft) 4 4 4 Y “—‘4‘**\41-———-_«9“__0 | 144
Average Width of Concrete Footing (ft) i 1 1 Y 1 1 4 4 4
Volume of Conorete Footing () 1200 800 Beo| 7Ty yro 575 L S | RN
Volume of Concrete Footing (cy) 44 30 o o 18 3 o 9 576
On-ste Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) $4.42 $4.42 $4.42 3442 $4.42 5242 — 9 ol a1
Subtotal Concrete Footing Disposal Costs $196 $131 $223 30 $79 §35 $.42 L $442 $4.42
Subtotal Disposal Costs per Building $2,098 $843 $2,154 $400 $474 3176 szzg $50 $94
Tot?l l[)isplonl LCOItB] L | 91,286 $499
ITL. {Health and Safety Costs - “‘4?—‘%::
|Radiation Safety Equipment $0 $0 $0 so 30 0 ot —————|
Totnl Henlth and Sﬂfethost: — 2 80  $0]
SUBTOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $60,417 $24,234 $65,642 $3,440 $10,814 $3,195 “—3—10‘::
TOTAL BUILDING DEMOLITION AND DISPOSAL COSTS — : 417 $65,139]  $14,880]

)
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I A A A Exxon R&D |D, E-Wellfield| Morton No. | Voliman No.
Building Demolition and Disposal Process Bldg. | Booster Stat. | 1-20 Bdlg, | 3327 Bdlg,
Subtotal On-Site Disposal Costs ‘ $302 3173 $288 $268
2. INRC-Licensed Facility e
Percentage (%) 0 0 - '““pj‘ e (—)J
Volume for Disposal 9) 0 0 77O ’-‘“_‘”——6
Volume for Disposal Assuming 10% Void Space (ft’) 0 o[ ol Tl
Transportation and Disposal Unit Cost ($/R”) $17.19]  $17.19] si719] 7 si7y
Subtotal NRC-Licensed Facility Disposal Cos $0) %0 ’ ) T
Subtotal Building Disposal Costs : $302]  Ts173] s2ss] T T §uss
B. |Concrete Floor l T e s e
! Area of Concrete Floor (ft*) 1260 Ol "0 060
Average Thickness of Concrete Floor (ft) 0.5 o] T oS! T o
Volume of Concrets Floor () 630 of" T T 3000 300
Volume of Concrete Floor (cy) | ol 7T 1l 1
L{OnSite] | R R
[Percentage (%) ) S A Y
{Volume for Disposal (cy) 1 ol T T
Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) '$4.42 Tsaa] T syl T s :
Subtotal On-Site Disposal Costs $103 sol ‘ Tga9) T 419 .
2. INRC-Licensed Faoility R . oo :
Assumptions: ) T
|Additional $2.00/” for scgregation of concretc ) T
Percentage (%) T 0 0-%- S R ;
Volume for Disposal (R°) 0 0 o o T 0
Segregation and Loading Unit Cost (3/f) $2.00 $200] 7 $200] 7 T$2.00
Transportation and Disposal Unit Cost ($/R°) $6.67 5667 3667 7 s6.67
Subtotal NRC-Licensed Facility Disposal Costs : 30 ) )
Subtotal Concrete Floor Disposal Costs $103) 30 $49] T T TTe%
C. |Concretc Footing ™~ - A A
Length of Concrete Footing (f) 144 0 T T
Average Depth of Concrete Footing (ft) 4 4 TR Ty
Average Width of Conorcte Footing (f) 1 1 T T
Volume of Concrete Footing (f°) 576 0| ] .;_ 400 :—“N 400
Volume of Concrete Footing (cy) 21 0 st 77T s s
On-ste Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) $4.42| $4.42 $4.42 ~g4aal/
Subtotal Concrete Footing Disposal Costs $94 30 365 ___ $65
Subtotal Disposal Costs per Buildin $499 $173 $402| $402
Total Disposal Costs B
0 AR -
1I1. {Health and Safety Costs - ]
[Radiation Safety Equipment $0 $0 5] ) ,
Tot?l l?ea}th ﬂ?d S:}ety Costs B
SUBTOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $17,178 $1,486 $8,576|  '$8,576]
TOTAL BUILDING DEMOLITION AND DISPOSAL COSTS o
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lificld Buildi i i : R
3 1ej_ lul]lduigs & Equipment Removal & Disposal A-Wellfield | B-Wellfield C-Wellfield | E’MM F-Welifield | H-Wellfield
Wellfield Piping ] ] T
Assumptions: T |
Number of Header Houses per Wellfield 5 18] Ty 3 \TS_:L‘*“
Length of Piping per Header House (ft) 15000 1 @_60 - _,_J 506113000 — 500 42 S
Total Length of Piping (ft) 75000 270000] "~ 300000 " 60000] 335006 15000 15000
A.|Removal and Loading ' T 22 630000 225000
| Wellfield Piping Removal Unit Cost ($/ft of pipe) $0.31 5031 §5031] 0311 " $031]  $031]
Subtotal Wellfield Piping Removal and Loading Costs $23,250 $83,700| §§37)[)d - $18.600 $69 ,}50 ~W53§1J $0.31
B. | Transport and Disposal Costs (NRC-Licensed Facility) R ] ,300 M
Average Diameter of Piping (irj\ches) 20 2 M“"" S 3 ﬁkﬁg\?
Chipped Volume Reduction (ft’/ft) 0.005 0.005 0.005| =
Chipped Volume per Wellfield (f¢) ' 375] B0 13000 0(3)8(5) %\01(1)22 0.005 0.005
Volume for Disposal Assuming 10% Void Space (ft’) 413 1485] 1650 R T 3150 1125
Transportation and Disposal Unit Cost ($/ft") | $17.19]  $17.19] T $17.09] 7 $17.19 $17.19 1465 1238
Subtotal Wellfield Piping Transport and Disposal Costs $7,099] $25_52_7 _-_ $é_§:3:§{ $5,673 $21 2.81 $§;75ég S
Wellfield Piping Costs per Wellfield $30349|  $109,227] $121364| _ $24273]  $91031 Srsqacs $21,281
C.[Capitol Costs | - T e 2018631 $91,031
[PVC Pipe Shredder $40,000f T —
Total Wellfield Piping Costs $762,138] T — |
L T 11 1T o D S m— e S B
Well Pumps and Tubing ~ I N B
Assumptions: o T IR ]
Pump and tubing removal costs included under ground water restoration labor costs | |~ R S S
60% of production/injection wells contain pumps and/or tubing N —_—
A. |Pump and Tubing Transportation and Disposal B _‘ I L—\_M
Number of Production Wells 27 14 1___j£”“‘ 45 T s
Number of Injection Wells 50 3933 o1 WL\SSS 138
1.[Pump Volume | 1 — L 835 222
Number of Production Wells with Pumps 16 85| 115 27 S LW_*_@
Average Pump Volume (ft’) 1 1 1 S Y B
Pump Volume per Wellfield (ft’) 16 85 15 % T G “ﬁsé
2.|Tubing Volume Sy 83
Assumptions: T ]|
| Average tubing length/wellfield based on average well depth minus 25 fi | R B
Number of Production Wells with Tubing 16 115 27 86 313 33
Number of Injection Wells with Tubing 30 191 206 35 184 513 133
Average Tubing Length per Well (ft) 475 425 5251 575 525 625 475
Tubing Length per Wellfield (ft) 21850 117300]  168525|  — 47150] 141750 Lgsiszso 102600
Diameter of Production Well Fiberglass Tubing (inches) 2 2 2 2 ) 5 >
Diameter of Injection Well HDPE Tubing (inches) 1.25 125 1250 125 1.25 1.25 1.25
Chipped Volume Reduction (ft/f) | [ 0.005 0.005 0.005 0.005] " 0005] 0.005 0.005
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'ellfield Buildings & Equipment Removal & Dlsposal Iellﬁeld B-Wellfield | C-Wellfiel _

f |Chipped Volume per Wellfield (f) 109 537 2 4(; ﬁ;;g mlﬁ%%ﬂ‘m%l_d
Volume of Pump and Tubing (ft)) - 125 672 Toss| T ac3] 7ol 2581 513
Volume for Disposal Assuming 10% Void Space (ft°) 138 739 *f(EZE‘——*TsQ_\?{”&i—EES%
Transportation and Disposal Unit Cost (S/ft)) | SI7.19]  S17.19] §17.19]  §in08]  §i 03] 3183] _656]

Subtotal Pump and Tubing Transport and Disposal Costs $2,372 $12,703] _$mwmm $17.19 | $17.19]
Pump and Tubing Costs per Wellfield $2,372]  $12,703 WWWM $11,277
Toltal]Px}mp and Tubing Costs - $119,195 T H—q:“—-—-—\MgM

[._|Buried Trunkline A/B-Wellfields | D/ Wellfields 1~
Assumptions T copndlieds |

A/B-Wellfields use the same trunkline o R "“"“ﬁ*-ﬁL——-“\L_:

- |D/E-Wellfields use the same trunkline I e Ah——“—:_\__

Length of Trunkline Trench (ft) ! 6500 T  se00 T — I
A. |Removal and Loading 1 e B MMaw 13200

[Main Pipeline Removal Unit Cost ($/ft of trench) | ] B _&,0};5_ ] T g08s) "“‘“sm—h—%_w

Subtotal Trunkline Removal and Loading Costs L ssses T sl '*Wﬁ—“ﬁﬁmi $0.85
B. |Transport and Disposal Costs (NRC-Licensed Facility) ol o 39,9451 $11,220)

1.]3" HDPE Trunkline e e p————

Piping Length (1) e OS00L ] 900l T000] T e
Chipped Volume Reduction (ft’/ft) ool T o0 WMW‘M
Chipped Volume (ft) ] ) - N N | N1
2./10" BDPE Trunkline N 274 2904]
Piping Length (f) 3 S Y S Y R
Chipped Volume Reduction (ft’/ft) 0.277) 027 0.277 A
Chipped Volume (f0) S 7Y S "_““‘ojh‘\l = v

3.(12" HDPE Trunkline ) ——

Piping Length (f) 0 m‘m\k—ﬁo 5
Chipped Volume Reduction (fC/) 0.293 0293 0293 0293 03293
Chipped Volume (ft’) 0 3457.4 7032 T 0 =5
4.(14" HDPE Trunkline ) i \L—\_‘_ﬁ
Piping Length (ft) 0 0] 0 23400 26400
Chipped Volume Reduction (ft’/ft) 0.359 0.359 0.359 3% o)
Chipped Volume () __| __ 0 o — ) R N YT
Total Trunkline Chipped Volume (ft') 3744 - 35872 7296 8658]  9768]
Volume for Disposal Assuming 10% Void Space (ft') 4118 , 3946 8026 m 9524 16745
T f . 3

Transportation and Disposal Unit Cost ($/ft") $17.19| $17.19 $17.19 WW

Subtotal Trunkline Transport and Disposal Costs ~ |~ -$70,788 $67,832] $137,967 $163.718|  $184.707
Trunkline Decommissioning Costs per Wellfield $76,313 $72,847|  $148,167 $173,663 $19 5’927
Total Trunkline Decommissioning Costs $666,917 _ T > ,

S B A B e S mm
IV. [Well Houses : I R
Total Quantity 90 498 570 S T YT 350
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‘elifield Buildings & Equipment Removal & Disposal A-Wellfield | B-Wellfield | C-Wel
- Ifield | D-
Average Well House Volume (ft) 125 12,5 ;; 5 2-Wellfield E"ng@w H-Wellfield
A. {Removal : Dl 125 125 %1_2*5‘““’*12-5
Total Volume () 1125 6225 7125] 18873 I
Demolition Unit Cost per WDEQ Guideline No. 12 ($/ft)) $0.152 $0.152 350152 %0 15~2 6000 17650 4875
Subtotal Well House Demolition Costs $171 TS e 152 $0.152 $0.152
$9461 __$1,083 $287 o 30152
B. [Survey and Decontamination B E—— $912 _ﬁw;_iﬂ
Assumptions: | . e
|Cost per Well House $5 “3"5*‘“—55" M—-EJ“_\M\—
Subtotal Survey and Decontamination Costs $450 32',7{(50“ " _%SFSO —-—$-75?~__$2__§5_ $5 $5
C. |Disposal [ B T =2 32400] $7,060] $1,950
Total Volume (cy) | a2 Bl T T e T e —————
Volume for Disposal Assuming 10% Void Space (cy) 46| s 290 ;(7) L 222) 654 181
Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) $5.45 i_$5.§§ $5.45] $5.45 M—iji . 719 199
Subtotal On-Site Disposal Costs | [ ] $251 $1.384] " $1s81 on ﬁ?% $5.45 $5.45
Well House Removal and Disposal Costs per Wellfield 8872 $4.820 _NW'fS_STS“lT W) Y $3,919 $1,085
Total Well House Removal and Disposal Costs $34,748 I : 042 $13,662 $3,776
[T T 1T e R SEEE ]
V1. [Header Houses B R - N e
Total Quantity ST T ———— |
.. — 4 7=
Average Header House Volume (ft") 1600 1600 1600 1600| 16(1)(5) 2 >
A. [Removal | - - - —“———L | 1600 1600 1600
Towl Volume @) 3 8000|0800 33000 G0 Biom— Erss— s
- |Demolition Unit Cost per WDEQ Guideline No. 12 ($/f) $0.152 $0.152] $0.152 $0.152]  $0.153] > 0
Subtotal Building Demolition Costs $1,216 $4.378] $4.864] 5973 m $0.152 | $0.152]
B. |Survey and Decontamination ) M——MM
Assumptions: o S B S :
| Cost per Header House $200 $200 $200 $200 ]
P 2
Subtotal Survey and Decontamination Costs $1,000]  $3,600] _ $4,000 5500 5200 $200
C. |Disposal I ‘ T —=2200 $84001  $3,000
Total Volume (cy) 296 1067 1185 237 8890 57wl
: ; 22| 889
Volume for Disposal Assuming 10% Void Space (cy) 326 1173 1304 261 973 __‘;%9 889
Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) $5.45 $545]  §545 $545  $545 o 4§ 978
Subtotal On-Site Disposal Costs ' J $1,777 $6,393 $7,107] $1,422 W 31 9'22 $5.45]
Header House Removal and Disposal Costs per Wellfield $3,993 $14,371 $15,971 $3,195 3 1’978 $33,536 L $5,330
Total Header House Removal and Disposal Costs $95,022 : , $11,978
AR N SR D T I I o — ]
TOTAL REMOVAL AND DISPOSAL COSTS PER WELLFIELD $113,899] $141,121 $233,814]  $182,065| $122.692 $530.440
TOTAL WELLFIELD BUILDINGS AND EQUIPMENT — T 7 ; $313,989
REMOVAL AND DISPOSAL COSTS $1,678,020
Revised December 1998 . Page 16 036 . WF BLDGS




ell Abandonment \ \

\_ \ A-Well

\ F-Wellfield \ H-Wellfield '

B-Wellfield \ - \
ellfie | CWellﬁeld_l___A“’leld | E-Wellfield

[ 1 ] 1 { ! I I
[ Well Abandonment (Wellfields) ] l \ ! |
| T# of Production Wells | 27| 141} 192 73]
[ |4 of Injection Wells 50] 319] 343| 51l 143 522 138
| |# of Monitoring Wells | 18] 67] e Al 307 355 D)
| [#of Restoration Wells ‘ | | 13} 38] 350 5 86 134| 31
" [Total Number of Wells \ 108] 565 648] 789] 30 35| 30
| [Average Diameter of Casin (inches) - 5] - 5 o - 566 1546 an
_ | Average Depth () | [ l 500/ 300550 500] - 5| 5
Well Abandonment Unit Cost ($/well) $280] $277) $284 $287] l 650 500
Subtotal Abandonment Cost per Wellfield 330267 $156449| 3183773 $54,234 3T 03234\ $290 $280
Total Wellfield Abandonment Costs $1,166,043 | __,_ T > l ,518lf $448.804 $131,998
I |Waste Disposal Well Abandonment| Morton No. 1_-‘20 \;'—o_ll_n;au_[ﬂ,gj_'zi h - - ll T \l
—A TWellPlugging.__ ||+ L T i l | l
Drill Rig Operation ($/hr) 150 o 1s0) - l | |
Number of Hours L L _ L | Jl l
Drill Rig Operating Costs $4,650 $4,650 ) | l — l
Cementing Costs ~ $7,500 $7,500 T \ l \
Equipment Transport Costs $1,000 _81000] T l l \ ]
Well Cap Welding Costs $1,000] 81000 i | \
Brine Makeup and Injection Costs $1,500 o $1,500) l \ |
Subtotal Well Plugging Costs per Well 315,650 815,650 B ‘ ‘ B
___|B. |Pump Dismantling and Decontamination L o ] l 1 l
Number of Persons - 20 2 1 ll .
Number of Pumps 1 2| ‘ l _
Pumps/Da 0.5 0.5 l l
NumberofDays| - | - | 4 4L ‘ ! \
* |$/Day/Person $112 $112| B \ | _
Subtotal Dismantling and Decon Costs per Well $896 $896( l 1 _
C. |Tubing String Disposal (NRC-Licensed Facilit l I
| [Length of Tubing String (ft) 9000 9000] 1 _
Diameter of Tubing String (inches) 2.875 B 2.875| l i _
Volume of Tubing String () 406 406 \ | l| ___
Transportation and Dis osal Unit Cost (8/ft) $17.19 $17.19 | l
Subtotal Tubing String Disposal Costs per Well $6,971 $6,971] ] ! -
Subtotal Waste Disposal Well Abandonment Costs per Well $23,517 $23,517| \ l -
Total Waste Disposal Well Abandonment Costs $47,034 ‘
TOTALIWELL ABANDONMENT COSTS $1,213,077 l\

Revised December 1998
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1

Nfield a]deSateilhte Surfacei Reclamatloln A/B-Wellfield | _C-Wellfield PMEIL E-Wellfield | F-weln y
Wellfield Pattern Area Reclamation N:AM

Pattern Area (acres) | [ 75 3 T ——

Disking/Seeding Unit Cost ($/acre) $200 “T§200 $200~\£§ 100 25
Subtotal Pattern Area Reclamation Costs per Wellfield 50000 $6.200] TN —— __$200 $200
Tot?l \Jvillizeld PattemlArea Reclamation Costs 8436000 T 85,600 $20,000 $5,000
Wellfield Road Reciamation - e S B —— ]
A. |Road Construction Before January 1, 1997 T T |

Length of Wellfield Roads (1000 f) T T ST s ““”ﬁ%—\l—m
Wellfield Road Reclamation Unit Cost (8/1000 ft) $580] $380] T %580 *‘““7528% 2 9

Subtota] Pre-1997 Wellfield Road Reclamation Costs $7076] $6 5 5 4 $1392 -w_ 3580 $580

B. |Road Construction After January 1, 1997 ; - e 25714 $8,700] $0
Length of Wellfield Roads (1000 f) ) o s ‘””‘“‘"‘*6*-\—?
Wellfield Road Reclamation Unit Cost (/1000 ft) $299] ) $299 299 \W 2.4 6

Subtotal Post-1997 Wellfield Road Reclamation Costs o %0 i Y 30 h.kjﬁ $299 $299
Subtotal Road Reclamation Costs per Wellfield o L 320760 86554 §1392]  erorq $718 $1,794
Total Wellfield Road Reclamatlon Costs o $33,948 B ? \4 _$5418 $1,794

T T — o R e NS

URTOTAL SURFACE RECLAMATION COSTS PER WELLFIELD S12076] sn7s] T T B st -
'OTAL \¥EI£LFIIELD SURFACE RECLAMATION COSTS | | $77548) [ T 9,418 $6,794
IL |Satellite Area Reclamatlon Satellite No.1 [Satellite No.2 Satellite No.3 —
Assumptions: | 1 j T I
Area of Disturbance (acres) 1 T T -
Average Depth of Stripped Topsoil (ft) o el T T o T —mtber—
Surface Grade: Level Ground | T I S o
_ |Average Length of Topsoil Haul () 1o00] 500 - 500
A. [Ripping Overburden with Dozer Tt ]
“|Ripping Unit Cost per WDEQ Guideline No.12, Aag.Il ($/acre) $581.67)  $58167]  $58167
Subtotal Ripping Costs ] $582| $582 $s82] S
B. {Topsoil Application with Scraper e B i
Volume of Topseil Removed (cy) 1613 *_‘_— ~108] 1081 | S
Application Unit Cost per WDEQ Guideline No.12, App.C ($/cy) $0.60| $0.6017 $060 —t———— ]
Subtotal Topsoil Application Costs $968 $649| $649 —

C. |Discing and Seeding —_—

[Discing/Seeding Unit Cost ($/acre) $200 $200 $200| .
Subtotal Discing/Seeding Costs $200 $200 $200

Subtotal Surface Reclamation Costs per Satellite $1,750 $1,431 $1.431

Total Satellite Building Area Rcclalrnation Costsl $4,612 —
. [ ' I N
TOTAL V{’EIELF IlELD AND SATELLITE SURFACE RECLAMATION COSTS 382,160 T )

Revised December 1998
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! g T —
Miscellaneous Reclamation - ’ '
i T - -
I.  |CPF/Office Area Reclamatlon
Assumptions I
Concrete, asphalt, and building material used to backfill low areas
No topsoil salvaged or applied (area is pre-law)
CPF/Office area = 10 acres |
A |Ripping and Hauling Asphalt |
| [Assumptions . B
I Average haul distance (ft) 500
| Surface grade (%) 1 0%
I ] Average Thickness of Asphalt () | 0.5
1 [Suxface Area (acres) | | : 3.4
| Ripping Unit Cost per WDEQ Guideline No. 12, App.I ($/acre) $418.80
J T TVolume of Asphalt (cy) [ L r 2743
|| |Hauling Unit Cost per WDEQ Guideline No.12, App.C ($/cy) ] $0.50
| |Total Asphalt Ripping and Hauling Cost | $2,795
IB |Borrow Cover |
i 1. | Topsoil Removal/Replacement
AssumptionsT |
Surface area of borrow area (acres) - 3
Six inches of topsoil removed and replaced at borrow area
Volume of topsoil (cy) [ i ] . 2420
Topsoil Removal/Replacement Unit Cost ($/cy) $1.00
Total Topsoil Removal/Replacement Cost | 32,420
2. [Borrow Application ! T | .
il JAssumpnonsx ‘ : ! :
I [ LFmal borrow cover dcpm will r:mge from 0 lo 4ft, average =18 !
P! ‘7Average haul distance = 1000 ft ¢ . ! ‘ '
: ] {Surface grade (%) ! : ! : 0% ; I
IBOITOW Volume (cy) | P ' ; 16133 ‘-
"Borrow Cover Unit Cost per WDEQ Guldelmc. No.12, App.C (Srey) | $0.60 L )’
Total Borrow Application Cost { i $9.680 : T
Total Borrow Cover Cost ~‘ r $12,100
C. |Discing/Secding i T
Assumptions 1 1 1
[Includes discing/seeding of borrow area (3 acres) i
Surface Area (acres) L ! 13
Discing/Seeding Unit Cost (Yacre) | ' $200
Total Discing/Seeding Costs | i s $2,600
Total CPF/Office Area Reclamation i ' 517,495
T T 1 I 2
cess Road Reclamation CPF/Office Area Satellite No. 1 Satellite No. 3 | Voliman No. 33-27
Assumptions ] T i
CPF/Office Area Road is pre-law (no topsoil applied)
Suface grade | _ 5% 0% 0% 0%
Length of road (miles) 2.5 3 1 1
Average road width (ft) : : 25 ) 30 30 25
B. |Ripping and Hauling Asphalt
Assutmnptions
Average haul distance (miles) . 1.25 0 0 0
Average Thickness of Asphalt (ft) 0.5 0 : 0 0
Asphalt Surface Area (acres) 7.6 0.0 0.0 0.0
Ripping Unit Cost per WDEQ Guideline No.12, App.I ($/acre) $418.80 $418.80 $418.80 $418.80
Volume of Asphalt (¢y) | ] | 6111 0 0 0
Hauling Unit Cost per WDEQ Guideline No.12, App.C ($/cy) $1.61 $0.00 $0.00 $0.00
Subtotal Asphait Ripping and Hauling Costs $13,012 $0 $0 50
B.~{Gravel Road Base Removal .
Assumptions | !
| Average haul distance (/) N 0 1000 1000 1000
Gravel Road Base Width (ft) ) 0 14 14 10
Gravel Road Base Area (acres) 0.0 5.1 1.7 1.2
Average Road Base Depth (ft) K 0 0.5 0.5 0.25
Volume of Road Base (cy) [ 0 4107 1369 489
Removal Unit Cost per WDEQ Guideline No.12, App.C (¥/cy) $0.00 ' $0.60 $0.60 $0.60
Subtotal Gravel Road Base Removal Costs $0 $2,464 $821 $293
C. |Ripping Overburden with Dozer
Overburden Surface Area (acres) 0.0 - 109 3.6 3.0
Ripping Unit Cost per WDEQ Guideline No.12, App.I1 ($/acre) $581.67 $581.67 $581.67 $581.67
Subtotal Ripping Overburden Costs | | $0 $6,345 $2,115 $1,763 !
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-
Miscellaneous Reclamation I T I.
D. |Topsoil Application )
Assumptions , )
| Average haul distance (f) 0 5000 1500 1500
| Topsoil Surface Area () 0 475200 158400 132000
| {Depth of Topsoil (ft) 0 0.5 0.5 0.5]
! | Volume of Topsoil (cy) | [ 0 8800 2933 2444
|| [Topsoil Unit Cost per WDEQ Guideline No.12, App.C ($/cy) $0.00 $1.27 $0.69 $0.69
[ jSubtotal Topsoil Application Costs I l 30 $11,176 $2,024 $1,687
|E. |Discing/Seeding I | | B
|| Jasumptions | | [ I
|~ | [Susface Area (acres) | | ] i 76 10.9 3.6/ 3.0
| | |Discing/Seeding Unit Cost (¥acre) | | ] $200 $200 $200 $200
| [Subtotal Discing/Seeding Costs] ] | I8 $1,515 $2,182] $727 $606
| Subtotal Reclamation Costs per Access Road | | [ $14,527] $22,167] $5,687 $4,349
iTotal Access Road Reclamation Costs l L I 546,730] - f
i : ! T TL SATZtoSATI | SATS o SAT2 "
118 Wastewater Pipeline Reclamation WW Pipeline PSR J
|A. [Pipeline Removal and Loading | ]
[Length of HDPE Pipe Trench (ft) 24000 22000 |
_[Main Pipetine Removal Unit Cost ($/ft of trench) $0.85 $0.85 i
Subtotal Pipeline Removal Costs $20,400 $18,700
B. |Pipeline Transportation and Disposal (NRC-Licensed Facility)
Pipe Diameter (inches) l 3 4
Chipped Volume Reduction (/) | | 0.022 0.032]
Subtotal Volume of Shredded PVC Pipe (ﬁ]) 528 704
Transportation and Disposal Unit Cost (S/f)) | $17.19 $17.19
| ISubtotal Pipeline Disposal Costs I $9,076 $12,102
C. |Discing/Seeding ! i |
Assumptions: | ' ; |
}wldrh of Pipeline Trench (" ! ’ 10] 10
[Area of Pipeline Trench (acres) | H 5.5 5.1
Discing/Seeding Unit Cost (§/acre) ! i $200 $200
[Subtotal Discing/Seeding Costs | $1,102 $1,010
Subtotal Reclamation Costs per Pipeline $30,578 331,812
Total Wastewater Pipeline Reclamation Costs $62,390
T T 17 : 1
IV. (Radium Settling Basin Reclamahon B East Radium Pond | West Radium Pond
A_ |Soil Sampling and Monitoring [
Number of Soil Samples 15 15
$/Sample $60 $60
Subtotal Soil Sampling and Monitoring Costs $900 $900
B. |Liner/Subsoil Removal and Disposal
Assumptions: |
Clay liner and subsoil constitute by-product material P
| Thickness of clay liner (ft) 0.25 0.25
Thickness of contaminated subsoil (ft) 0.25 0.25
Removal and Loading Unit Cost based on engineer's design
[report and Cat Performance Handbook
Width of Pond (ft) 90 90
Length of Pond (R) 160 160
Surface area of pond (ft) 14460 14400
1. |Removal and Loading
Volume of Clay Liner (cy) 267 267
Clay Liner Removal and Loading Unit Cost ($/cy) $3 83
Subtotal Liner Removal and Loading Costs $800 $800
2. | Transportation and Dtsposal[
Volume of Clay Liner () 7200 7200
Transportation and Disposal Unit Cost (SR) $6.67 $6.67
Subtotal Liner Transportation and Disposal Costs $48,024 1 $48,024
Subtotal Liner Removal and Disposal Costs $48,824 $48,824
C. [Topsoil Application
Assumptions: -
Arca of surface disturbance (ft) 37500 37500
" Average thickness of topsoil (ft) 1 1
Average haul distance (ft) 2000 2000
— Surface grade (%) 0% 0%
Volume of Topsoil (cy) 1,389 1,389
Topsoil Unit Cost per WDEQ Guideline No.12, App.C ($/cy) $0.73 $0.78
MISC REC
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Miscell Reclamation ]:
Subtotal Topsoil Application Costs $1,083 $1,083 )
D. [Discing/Seeding . -
Assumptions:
| Area of surface disturbance (acres) 1 1 -
Discing/Seeding Unit Cost ($/acre) $200 $200
Subtotal Discing/Seeding Costs | $200 $200
Subtotal Reclamation Costs per Radium Pond | $51,007 $51,007
Total Radium Settling anm Reclamaﬁon Costs $102,014
T T 1T B 1
V. |Purge Storage Reservou' Reclamatlon l | PSR-1 | PSR-2
|A_ [Soil Sampling and Analysis Costs | | | $3,000( $3,000 |
|B. |Leachate Collection System Removal Costs | | $5,000] $0] |
JC.JTopsnil/Subsoil Application T J 1 ]
|| JAsumptions: I | | | | I
| 1| [Average haut distance (ft) ] I ] 1000] 150] | |
T Jsuacegradeci) | | T I 0%] 0% ] )
|| |volume of Topsoil/Subsoit {cy) | | | 83000] 74000 | |
|1 | Topsoil/Subsoil Unit Cost per WDEQ Guideline No.12, App.C ($/cy) | $0.60] $0.00 B |
|| [Topsoil/Subsoil Unit Cost per WDEQ Guideline No.12, App.E ($/cy) | $0.000] 0.174 |
| Isubtotal Topsoil/Subsoil Application Costs per Reservoir ‘ l $49,800 $12,876 |
- |DiscngfSeeding_ | [ | | | I
[ [Sufuce Areaaores) ||| i G 7 ] 1
| Discing/Seeding Unit Cost ($/acre) | I $200 $200 1 |
|Subtotal Discing/Seeding Costs | | $1,200 $6,400 |
ubtotal Reclamation Costs per Reservoir Jr $59,000 $22,276
!Totral_furgle ?torage Reservoir Reclam.mon Costs ! $81,276
i §
V1. |Irrigation Area Reclamatlon ; 1 ! Irrigator No. 1A | Irripator No. 1B | Irrigator Ne.2
[A_ [irrigation Equipment Removal Costs i ] ! $2,000 $0 $2,000]"
{B. IPlowing | | | ‘ 7 : '
1 | Assumptions: | T .
| [Plowing Unit Cost (S/acre) : . : $30 $30 $30
—[ [Imigation Area (acres) : | ] | 55 55 116
|Number of Cultivations | - i 3 2 2 2
Subtotal Plowing Costs i | . i $3,300 $3,300 $6,960
C. |Discing/Seeding | | X
[ Discing/Seeding Unit Cost (S/acrc) $200 $200 $200
Subtotal Discing/Seeding Costs | $11,000 $11,000 $23,200
Subtotal Reclamation Costs per Irrigation Area $16,300 $14,300 $32,160
Total Irigation Area 1§ec(ammo} Costs ‘ $62,760
T I
rilling Fluid Storage Cell Reclamation
Assumptions: I [
Each cell is 100 ft (width) by 100 ft (length) by 10 fit (depth)
Volume of each cell, discounting side slopes(cy) | 3704
Surface area disturbance associated with each cell (acres) 1
Average haul distance (ft) 500
Surface grade (%) N 0
A. |Topsoil/Subsoil Application ]
| Topsoil/Subsoil Unit Cost per WDEQ Guideline No.12, App C (3/cy) $0.50
Topseil/Subsoil Application Costs per Storage Cell $1,852
B. {Discing/Seeding
[ Discing/Seeding Unit Cost ($/acre) $200
Subtotal Discing/Seeding Costs | $200
Subtatal Reclamation Costs per Storage Cell $2,052
Total Number of Storage Cells 5
Totlgljl)n'ﬂhlg Fhaid Storage Cell Reclnmadon Costs $10,260
VIIL, Delineation DrﬂlholefMud Pit Redn.matlon
Assumptions: 1 —=
Total number of delineation dniltholes 850
Percentage of drillholes that need bentonite in top 100 ft 20%
Beatonite chips, labor, and seeding costs ($/drillhole) $160
Total number of mud pits that need backfilling with backhoe 40
Mudpit reclamation cost ($/mudpit) $30
Area of surface disturbance (acres) 2
A (Delineation Drillhole Top Off $27,200
B. |Mud Pit Backfilling $1,200
C. |Discing/Seeding -
[ Discing/Seeding Unit Cost ($/acre) $200
MISC REC
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Miscellaneous Reclamation
[ [Subtotal Discing/Seeding Costs $400
! Totlal [[)elnT\gartmn Dnmtole/Mud Pit Reclamatlon Costs §28,800
IX. JExxon Solvent Extraction (SX) Pond Reclamatlon
I IAssun;pnons B
r IPond dimensions are 55 ft (width) by 130 f (length) by 7 fi (depth)
r f Liner and sludge constitute by-product material
| |Soil beneath liger is not contaminated | |
T | [Average thickness of liner and shudge (/) 1 1
i I | Backhoe operation unit cost = $45/hr (not including operator) I f T
|| IVolume of By-Product Material (/%) | 1 | 7150] ]
|A. [ Removal and Loading | ] | | i
[ __[1. [Equipment | | ji [ i
1] [Number of Backhoes | | ] | 1 [ [
w1 1 1 0] I ]
J J I LNumber of Hours T [ [ [ 24J J [
[ [ | [$hr/Backhoe I | T [ 45 | |
| | |Equipment Costs] ! | | i $1,073 )
T [5-Labor] T IS R ]
I | ] |Number of Persons | | 1 i )
|Number of Hours | | | 24
| $Ms/Person | [ | 514
Labor Costs | I | $334
Total Removal and Loading Costs i $1,407
B. |Transportation and Disposal (NRC-Licensed Fac:hty) | !
[ Transportation and Disposal Unit Cost (S/f°) ! | $17.19]
|| Total Transportation and Disposal Costs | : 1 $122,909
| Total Exxon SX Pond Reclamation Costs | i 5124316
S Y T ] .
X. |Revegetation of Exxon Reclaimed Lands
Assumptions: 1 I : j
]Raeedmg potential areas of erosion ($/ acre) . 3200
Surface Area (acres)| I ] i 217
Total Exxon Reclaimed Lands Revegetation Costs | $43,400
T 1T 17T L I T !
TOTAL MISCELLANEOUS RECLAMATION COSTS | 3$579,441
Page 22 of 36 MISC REC
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RADIUM TREATMENT

Assumptions:
1. Based on actual 1998 operating costs from Satellite No. 2

Radium Treatment Costs per 1000 Gallons

Chemical =$ 0177

Filtration = § 0.021 |

Electricity =$ 0.019 |

By Product Disposal of Sludge =$ 0.097 |
=$ 0.31

TOTAL RADIUM TREATMENT COSTS PER 1000 GALLONS
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GROUNDWATER SWEEP (GWS)

Assumptions:
1. All pumps are 5 hp pumping at 5.0 gpm

Cost of electricity = $0.03/kwh

2.
3. All water pumped is treated for radium removal a
4. All water pumped is disposed at irrigation facility witha 20 hpp
5. Repair and maintenance costs estimated at $0.03/1000 gallons
6. Process sampling and analysis costs estimated at $0.
7. Labor costs are not included
Wellfield Pumping Costs per 1000 Gallons
1000 gal X Shp 1hr 0.746 kwh X $ 0.03
5 gpm 60 min hp kwh

Radium Treatment Costs per 1000 Gallons

r Costs per 1000 Gallons

Pumping to lrrigato
20 hp 1hr « 0.746 kwh $ 0.03

1000 gal X
400 gpm 60 min hp kwh

Repair and Maintenance Costs per 1000 Gallons

Process Sampling and Analysis Costs per 1000 Gallons

TOTAL GWS COSTS PER 1000 GALLONS

Revised December 1998 Page 24 of 36

t actual cost of $0.31/1000 gallons
ump

03/1000 gallons

=$0.373"

=$ 0.31

=$ 0.019

=$0.03

=$ 0.03

=$ 0.77
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REVERSE OSMOSIS (RO) '

Assumptions:
1. Based on actual 1998 operating costs at Satellite No. 1. Verified by

Hydranautics RO System Design Software, Version 6.0 (1 995)
_ Cost of electricity = $0.03/kwh :

2
3. 80% permeate/20% reject split
4. Membrane life of 4 years with a cost of $695 per membrane element : |
5. Includes cost of pumping from welifield to RO Unit |
6. The 20% reject is treated for radium removal prior to irrigation at actual cost of $0.31/1000

gallons .
7. The 20% reject is disposed at irrigation facility with a 20 hp pump at actual cost of

$0.019/1000 gallons
8. The permeate is returned to the wellfield with a 20 hp pump at actual cost of

$0.019/1000 gallons

timated at $0.03/1000 gallons

Process sampling and analysis costs es

9.
‘ 10. Labor costs are not included

Reverse Osmosis Costs per 1000 Gallons - .
Electricity =$0.17 -
Chemicals =5 0.26 ;
Membrane Replacement =% 015 i
Repair and Maintenance =$ 026
Pumping from Wellfield =3 037
Pumping to Wellfield =$ 0.019
Radium Treatment
$031 X 02 = $ 0.0628
Pumping to Irrigator N
$0.019 X 02 =$ 0.004
Process Sampling and Analysis =$ 0.03
TOTAL RO COSTS PER 1000 GALLONS =$ 1.33 |
|
Page 25 of 36 UC-RO
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CHEMICAL REDUCTANT

Assumptions:
1. Based on actual operating costs during restoration activities
2. H2S introduced to RO permeate at concentration of 400 mg/L
3. Volume distribution varies with each pattern, average = 200,000 gals/p
one pore volume at 50% of pattern areas)
4 Chemical cost = $0.367/Ib, includes tank rental and safe

5. Labor costs are not included

attern (i.e., approximately

ty equipment

Chemical Reductant Costs per Paftern
\ 200 kgal X 3785 L X 400mg 2.205E-06 Ibs X $ 0.367 _ $ 245
pattern 1 kgal 1L - mg b
TOTAL CHEMICAL REDUCTANT COSTS PER PATTERN =$ 245

UC-H2S
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ELUTION PROCESSING

Assumptions:
1. Based on actual operating costs

TOTAL PROCESSING COSTS PER ELUTION =$ 525
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DEEP WELL INJECTION

Assumptions:

1. Pump 75 hp pumping at 45 gpm

2. Cost of electricity = $0.03/kwh

3. Repair'and maintenance costs based on average injection volume of 8,000,000 gallons per year
. Repair and maintenance costs estimated at $1.25/1000 gallons
_ Chemical costs based on average injection volume of 8,000,000 gallons per year .

5
6. Labor costs are not included

S

Waste Disposal Pumping Costs per 1000 Gallons
1000 gal X 75 hp 1 hr 0.746 kwh X $ Ov?: =§ 062

45 gpm 60 min hp k

Repair and Maintenance Costs per 1000 Gallons =$125

Chemical Costs per 1000 Gallons =$%273 .

Scale Inhibitor =$ 1.20
Corrosion Inhibitor =% 1.16
=% 0.37

Oxygen Scavenger

TOTAL DEEP WELL INJECTION COSTS PER 1000 GALLONS =$ 4.60

UC-wbDw
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WELL ABANDONMENT

Assumptions:
1. Based on 1998 PRI contractor costs.

2. Use backhoe for 0.5 hr/well to dig an
3. Use drill rig for 1.25 hr/well to remove liner
4. A cementer is used to pump plug gel into wi
5.

Use cementer and tow vehicle for 0.5 hr/well.

to operate.

6. Labor for pulling hoses, running cementer, i
$15/hr for 2.5 hrs/well.

7. Materials include a hole p
Cost of plug gel is $6.70/sack.

lug at $1.75 and one sack of p

d reclaim pit. Backhoe-cost at $45/hr.

assembly at a cost of $110/hr. .

ell. ,
Assume cementer and tow vehicle cost $20/hr

nserting plug gel, etc. will require 2 workers at

lug gel/100 ft of 5 inch well casing.

Well Abandonment Costs per 100 ft of Well Depth

Backhoe
0.5 hours X $45 per hour =$ 22.50
Drill Rig
1925 hours X § 110  perhour =§ 137.50 o~
Cementer/Tow Vehicle
05 hours X $20 per hour =$ 10.00
Labor .
5man X $ 15.00 perman =$ 75.00
hours hour
Materials (Fixed Cost)
1hole X $1.75 per hole =$ 1.75
plug plug
. Total Fixed Costs =$ 246.75
Materials (Variable Cost)
1 sack pluggel X $6.70 per =$6.70
per 100 feet sack
Cost per Well per Unit of Average Depth
"~ Well Depth (ft) :
450 =$ 277
500 =$ 280
550 =$ 284
600 =$ 287
650 =$ 290
Page 29 of 36
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FIVE YEAR MECHANICAL INTEGRITY TESTS (MIT)

Assumptions:

MIT Costs per Well

Equipment:
Pulling Unit
0.25 hours
Water Truck
0.5 hours
Logging Truck
0.75 hours
Labor:
Pulling Unit .
0.25 hours
Water Truck
0.5 hours
Logging Truck
0.75 hours

Revised December 1998

$30
$ 30

$ 45

$15

$ 30

. Based on 1998 PRI contractor costs.

. Use pulling unit for 0.25 hr/well at cost of $30/hr.

. Use water truck for 0.5 hr/iwell at cost of $30/hr.
Use logging truck for 0.75 hr/well at cost of $45/hr.
Labor for operation of pufling unit will require 2 workers at $15/hr
. Labor for operation of water truck will require 1 worker at $15/hr
Labor for operation of logging truck will require 1 worker at $30/hr

per hour
per hour

per hour

per hour X 2 workers
per hour

per hour

=$ 7.50
=$ 15.00

=$ 33.75

=$ $7.50
=$ 7.50

=$ 22.50

MIT COST PER WELL =$ 94
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MAIN PIPELINE REMOVAL

Assumptions:
Trenching with trackhoe at 1500 ft/day

. Pipeline extraction and backfilling with trackhoe at 1500 ft/day
. Trackhoe rental: $1600/week

. Fuel cost: $9/operating hour

. Trackhoe operation requires 1 worker at
Pipeline extraction requires 2 workers at
Pipelines removed simutaneously
Includes removal of manholes
Operating schedule: 8 hrs/day, 5 days/week

$15/hour
$15/hour (in addition to trackhoe operator)

Main Pipeline Removal Costs per ft of Trench

' Equipment
’ Trackhoe
$ 1600 X 1 week X 2 days =% 043

week 5 days 1500 ft
Fuel
' $9 X 8 hrs 2 days =% 0.10
hour 1 day 1500 ft
Labor
Trackhoe Operation
$ 15 8 man hrs X 2 days =% 0.16
man hr 1 day 1500 ft
Pipeline Extraction
$15 16 man hrs X 1day =%0.16
man hr 1 day 1500 ft

I MAIN PIPELINE REMOVAL COST PER FT OF TRENCH =$ 0.85

UC-MAIN

Revised December 1998 Page 31 of 36



WELLFIELD PIPING REMOVAL

Assumptions:
1. Trenching with backhoe at 3000 ft/day

2. Pipeline extraction and backfilling with backhoe at 3000 ft/day
3. Backhoe rental: $750/week

4. Fuel cost: $9/operating hour

5. Backhoe operation requires 1 worker at
6. Pipeline extraction requires 2 workers a
7. Operating schedule: 8 hrs/day, 5 days/week R

$15/hour
t $15/hour (in addition to trackhoe operator)

Main Pipeline Removal Costs per ft of Pipe

Equipment
Backhoe
$ 750 X 1 week X 2 days . =$0.10
week 5 days 3000 ft
Fuel .
$9 X "8 hrs X 2days =$0.05
hour 1 day 3000 ft
Labor

Backhoe Operation

$ 15 X 8 man hrs 2days =$0.08

man hr 1 day A 3000 ft
Pipeline Extraction :
$ 15 16 man hrs 1 day =$ 0.08 -
man hr 1 day 3000 ft
MAIN PIPELINE REMOVAL COST PER FT OF PIPE =$ 0.31 ‘

UC-WFPIPE
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WELLFIELD ROAD RECLAMATION

Assumptions (Roads constructed before January 1, 1997):

1. Gravel road base removed at cost of $0.60/cy/1000 ft (WDEQ Guideline No. 12, Appendix C)

2. Gravel road base: average depth = 0.25 ft, average width = 10 ft
3. Roads scarified prior to topsoil application at cost of $30.51/acre (WDEQ Guideline No. 12, Appendix P)

4. Grading of scarified roads prior to topsoil application at cost of $33.27/acre (WDEQ Guideline No. 12, Appendix G)
5. Topsoil applied at cost of $0.60/cy/1000 ft (WDEQ Guideline No. 12, Appendix C, Surface Grade: level ground)

- 6. Stripped topsoil: average depth = 0.67 ft, average width = 25 ft
7. Discing/seeding cost of $200/acre is based on actual contractor costs

Gravel Road Base Removal Costs per 1000 ft of Road

1000 ft 0.25 ft 10 f 1 cy $0.60 _
X X X 57 X oy $ 56

Scarification Costs per 1000 ft of Road

1000 ft 25 ft 1 acre $30.51 _
X X= 4.356E+04 f° X acre §18
Grading Costs per 1000 ft of Road
1000 ft 25 ft 1 acre . - $33.27 _
X XX 356E+04 ft2 acre > 19
Topsoit Application Costs per 1000 ft of Road
1000 ft X 0.67 ft X 25 ft X 1 cax X $0.60 -3 372 S
27 ft
Discing/Seeding Costs per 1000 ft of Road
1000 ft 25 ft 1 acre $200
X =
4 356E+04 ff? aore o115
TOTAL WELLFIELD ROAD RECLAMATION COSTS PER
=$ 580

1000 FT OF ROAD ( BEFORE JANUARY 1, 1997)

Assumptions (Roads constructed after January 1, 1997):

.

. Gravel road base will not be removed
Roads scarified prior to topsoil application at cost of $30.51/acre (WDEQ Guideline No. 12, Appendix P)

. Grading of scarified roads prior to topsoil application at cost of $33.27/acre (WDEQ Guideline No. 12, Appendix G)
Topsoil applied at cost of $0.60/cy/1000 ft (WDEQ Guideline No. 12, Appendix C, Surface Grade: level ground)

. Stripped topsoil: average depth = 0.4 ft, average width = 20 ft
. Discing/seeding cost of $200/acre is based on actual contractor costs

D swpNd

Scarification Costs per 1000 ft of Road

1000 ft 20 fi- 1 acre $30.51
X X =% 14
4 356E+04 f acre Y
Grading Costs per 1000 ft of Road
1000 ft 20 ft 1 acre $33.27
X X X =$ 15
4.356E+04 acre s
Topsoil Application Costs per 1000 ft of Road
1000 ft 0.40 ft 20 & 1 cy $0.60
X X X X =3 178
27 cy s
Discing/Seeding Costs per 1000 ft of Road
1000 ft 20 ft 1 acre $200
X X =
] 4.356E+04 f* acre© 92
TOTAL WELLFIELD ROAD RECLAMATION COSTS PER
1000 FT OF ROAD ( AFTER JANUARY 1, 1997) =$ 299 -
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TRANSPORTATION AND DISPOSAL

Assumpfions:

1. Based on a NRC-licensed
disposal facility

2. Includes profit of transporter and disposal facility

ctual 1997 costs for transportation to and disposal at an

By-product Material Transportation and Disposal Costs per ft®
her by-product type wastes (e.g., tank and

Type of Waste: Sludge, resin, and ot
materials, PVC/HDPE/fiberglass piping, pumps)

building construction

Transportation Disposal Total
$1.44 /7 + $15.75 /ft> = +$17.19 /it

Type of Waste: Soil, sand, and demolished concrete

Transportation Disposal : Total
$1.44 /7 + $5.23 /ft® = $6.67 /ft®
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DISKING/SEEDING

Assumptions:
1. Based on actual contractor costs

TOTAL DISKING/SEEDING COSTS PER ACRE

Revised December 1998

=$ 200
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Abbreviations/Acronyms

) D(_jllars

$/Kgal Dollars per 1000 gallons
avg - average

ft feet

ft2 square feet

ft3 cubic feet

gal gallon

gpm gallons per minute
H&S Health and Safety
H2S Hydrogen Sulfide
H2504 Sulfuric Acid

HCl1 Hydrochloric Acid

Hp Horsepower

Kgal 1000 gallons

Kwh Kilowatt-hours

NaOH Caustic Soda

OD QOutside Diameter

PPE personal protective equipment
PV Pore Volume Estimate
reqm't requirement

RO ' Reverse Osmosis
WDW Waste Disposal Well
yd3 cubic vards

yr year
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