
"UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 20555-0001 

August 31, 1999 

Mr. Richard F. Clement, Jr.. President 
Hydro Resources, Inc.  
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 staffs 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 (RAI) is composed of two sections. Section I 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 II 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 responses correspond to the following 
numerical order of NRC staff comments for future tracking and closure purposes.  

SECTION I - PERFORMANCE BOND AND TRUST AGREEMENT COMMENTS 

1. 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.  

2. 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.
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ACTION NEEDED:

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

3. 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 Long
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.  

4. 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.  

5. COMMENT: Consolidation of State and NRC Surety Instruments 

DISCUSSION: 

HRI's proposed Performance Guarantee Bond currently 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. Specifically, 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.
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7. 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 wimn me 
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 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 information in the areas of decommissioning listed 
above for the restoration and reclamation activities associated with its surety submittal.  

8. 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 enclosure (eg., 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.
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9. COMMENT: Proposed Bonding Figure

DISCUSSION: 

HRI 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 ail 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-
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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 (RAI) is composed of two sections. Section I 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 II 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 responses correspond to the following 
numerical order of NRC staff comments for future tracking and closure purposes.  

SECTION I - PERFORMANCE BOND AND TRUST AGREEMENT COMMENTS 

1. 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.  

2. 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 
iJn~j ýe. lhe 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.  

N

Enclosure 1



ACTION NEEDED:

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

3. 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 Long
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.  

4. 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-uep4,ance and 
Controf-ofuFacilities dated October _988J 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.  

5. COMMENT: Consolidation of State and NRC Surety Instruments 

DISCUSSION: 

HRI's proposed Performance Guarantee Bond currently is written in terms of addressing 
the New Mexico Environmental Department's (NMED's) restoration and reclamation
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9. COMMENT: Proposed Bonding Figure

DISCUSSION: 

HRI 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.
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1999 RESTORATION/RECLAMATION SURETY COST ESTIMATEi '

SUMMARY

Groundwater Restoration 

Welifield Reclamation 

Commercial Plant Reclamatiort. Decommissioningt 

R O) Buildinu Reclamation Decoiniý):si.mnm 
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Subtotal 
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Contingencx, i I o i 

TO TA I ,
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4,L)0 I Ii 
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$7,805.61 7 

780.  

I 170.843 

S9,757,022
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BASIS OF COSTS: 

Costs used in the surerh bond calculations are based on the folhwkifl rationaie 
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A. GRADAE RETRTIO00N` 

Restalo 1,;t aye hased oret Nng ine(nt Ni) .2... dnNI- K4adSarba do auaisald 
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41 Spare parts. filters, consumables. etc 
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1 25 wkells -A %, wel " 11 months- VS 

c 2 5 w ells 151 S eil I~ \ o~h

d 215 %wells N.I uil %NLIl N. o fl t111112-cw 

e I~ x ells \2 <umnples mot'nh
~ ell \ months 

61 Superx isr -J I 

I.neineer I w: .:*N'8'.

Il months, C perator wt i> * ______ 

in Abowe calcutlitu'.fl 
$I114,680 

Mt -4 TOTAL 
S'599.44 1
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MIJ-6

0 1 IPV SiH X.9-(1igaI.1JV n.I nun1½ .  

1 hr ",nilnnr = 5 hours 

21 1 real 4 1W With R 0 and injlect peimeate 

o .41W \ 50,74R.0t g aLP\' \ I mun 3u' 'gl 

I hriou mtn = 1! _1"8 hours 

at. 4 PV \ 5i)748.97oJ galT1V S 2 00) val'1Ž'S88t8 

11Recirculate I lP\ ith redutlwtat 

o l'ime -'15 hours 

a I LWV -_ 31 48.QiC) gaLPIV\ I- Ila ~'ifa I 1931' 

41 Spare pats, etc 
i itarl time to do v.''ik -; 1 ixd', 

\amph~n, .indl 'uon'i,iT.';n2':¾ t,'C 

e 52 WkellS 2 samples mnonth 

S47.xefl 1 2 months 
(.1,' 

1' kOher lab $8it). mionth INj 11., nT.' 14Sn 

hI Supermserv Labor 

j1 1 :naineei So. ' S i onth ~v .P.  

h I iRadiation I echnietan S55 2 1 2 mn~h~t 

ISv monlth", t erait'ir nc ie2> ý: 

in LbL)\ C callIati'l 11N' 

S52(161 424 

NIU-6 TOTAL 51147-4,414



MU-7 cOne half ofMine Umnt is to be constructed in I •N the t~'u f•r - :s calculated belowe and then one hair'is included M 

the-- Wue tY Vto-ta A 

I Remox e I P V. gw% cransZerisweep 

o I JV x 65,0i76.000 ga!,P1: x I nunt i 15' gal \ 

I hrav6(l min = 943 hours 

a I PV N 65,$76.000 galPV x $0 59, IO0c Ial S38395 

2) Treat 4 PV iwth R. and in ect permeate 

o 4PV \ 65,0 76.000 galPV \ I min,30 0 gal x 

I hr/60 mm = 14.461 hours 

a 4 PV x 0 5 076.0110 galP \ d $2 S90:l0.' gal : $754.882 

3) Recirculate I PV with reductant.  

o 'ime = 943 hours 

a. IPV x 65.07.16000 gal PV x $0 kli'M cal 
51 

4) Spare parts, etc 
o 1 o (al time to J.1 kork -- dd d: W2 

a $1",.408A.Tr\:i.i r,, = 

3m Nall•.ping Umd nttinoring .i,- et.r t.' n Li Ni' , 

44 monitor wells 
a. 4rt welk i $5 x cl1 
b 4o wellts \ $4- weil \ 2 r,,nth"•l 4324 

c 4o wells \ 15',\ell \2 i mnum 41,400 

d- 46 wells x 1 50:weII \ o mo0nhs 4....  

e. 44 wells \ 2 samplesiinonth 19.944 

x 47'/well x 29 months = 

Other lab ¶806/month _ 23 months= 133500 $336.006 

6) Supervisorv I.abor 
a (I L Engmneer S6.25i, month \ 21 :n,'olthS 

ht Ii iRadiation I echhcan 2.12.'month 
mo23 imnths Ier \ , : .J1 , 

in abo've calculati1ns I 

$26 _76 4 

MU-7 TOTAL 
S1A73.880 

One Half of MU-7 

TOTAL MU-I, 2,3,4, 5.6 and one half of MU-7 RESTORATION COST .57 963

1o



B. WELLFIELD REC LAMATION 
Weilfield Reclamation coss are based on removing and disposing of the wellfield pipe at a licensed facihixv The soil around 

the production \\ells x•ill alsm be removed and disposed ,f ai . licensed facilihN 

"2" Prod & ,.X S 1-1 4" 2" Prod 

Mine inj Lines 1)21 lose Stinger Do~%nhole 

Unit 
)fl I Pipe Producers Injectors 

MU- 1 311.(I(i 43.2(11o 15.200 38 -: 
MU -2 -34.it~l ,,4a .a , iii•052 

MIJ-3 39,5211 5-.4 j4l 22,8uO 57 95 

MU-4 68,90(10 l)1.400 8,400 96 169 

MU-5 I' i.t!8l n.3lil ) 4.J' . 187 221 

M U -n , 12X'.-€il •1.2' •t1 -n.t-d I 191 .. 3041 

MW-o i IS -oj5 o,4,1 jI -- 3 4 

Pipe Volunie>-• 
""\ ,L i Volume:: 

.Nomnual Pipe SI ."~�-",kc_.__� Pi ._oot 
.ncne> .inches ' fi:3f i 

3.8 (121 lose 
"110313 

2" Sch. 41 downholc ,. 
004 2 4 

-1 '4" Sch. 4o stinger 4'' . It o 0.0044 

2" SDR 13-5 in! & prod 1481 2 ) . 0.0069 

4- SDR5 1.1 .12286 00103 

6" Sch. 40 process pipe .,•2N•,lO 
0 0384 

6" [runkhne , 
00651 

8' Vrnlkhne 
1,1,i W, 0113 

10- [runkhne . .- , , ',4 .I12 

12- Trunkline ,-II 12 "3 12408 

11

L 1.



M-U-I 

I RemoN al/disposal of 2" production and injection tines i'iping isý 

rated SDR 13 .5 and constructed offI l)PE 

o lxo inch lines are buried 18-24" deep and can be pulled tip 

with a loader. A two man crew should remove 450 ft per 

day lTo additional men will shred the pipe 

a. Remove pipe 
30.000 ftl x 2 man-days/450 tl 

\$136/man-dav = 
IS.i33 1 : 

b Shred pipe 
30.000 t1 x 2 man-days/450i ft 

x $1 36iman-dav = 
18.133 

c Equipment: 
o IT12 loader. $53.hr \ x3' hours = 28.249 

o Shredder. SI 1.r \ 533 hours =: 

d [)isp(.sal 

-t i 25 
S~; I; ,,I I 

i 1 1 25 !tcicor !,)r oiI s'p.ice

2) Rernoaldisposal oftnklincs. ne;udiino! nunklines to plant buildings 

Piping is rated S)R I 1 5 

a. Remove pipe 
5.400 tl \ 2 man-das.2' ,t 

x $1 36iman-day = $7344 

b Shred pipe 
5.4(0) ft \ 2 rndl-da' s.2' 

x$ ' 36inan-dax 
..344 

C. Equipment .  

v rI 12 loader. S5 hr \ z i' ht t 

0 Shredder. S 12 hir \ 2" houi' 2..5..2 

d Disposal 
6" - 10i0'0 ft \ (I {ijn 1 5 t1 ft \ 
$12 42tV x I 25 = 1 2)1 
8" - 4.4(10 it \ i•l II3 ft' t ft \ 

$12 42 lt\ 1 25= 

3) Removal/disposal of'donhole ppe D )ownhole pipe is Sch 4i PVC 

a From e\perience, I() .%ells of d•wnhole pipe can be 

removed each daN %%ith a 3 man crew and a smeal 

a Remo% al of do, nhole pipe 

43.200 1t stinger x 3 man-da> sA6,000 1t 

x $136/man-day = 2.938 

1 5.200 ft prod \ 3 man-day s/6.00 0 ft

12



\ $1360man-daf =" 

b Shred pipe 

43.200 1 x 2 man-dan s-4.5 )''i t 

\ V $1.man-da, =-

15.200 It \ 2 man-days, 4 .5'' Ui 

\$l136inan-da
c Lquipment 

Smeal: $421hour x "8 hours -",o 

Shredder $1 2,hour \ 78 houws ) INsh 

d Disposal 
43.200 ft \ 0044 1t,•. . $12 42.1? x 1 25 2 .51 

15.200 11 00l74 WA x $12 42;111 1 25 = $16.411 

or $S{ 2Lu it stinger pipe I 

,)r IS 31 ill 12" production pipe 

4) Well Plugging 

0 .\ssume "'00 it ital depdt xLeiI a.er.ige 
a Maienals 

Cement - 5o(4 !bs \ $1 10 ton 8 

Bentoritc - R', I, S *'i ',T 

"salt - , lbs \ 5,' 

'Well Cap 

b Labor 
"2 hours \eil \ i a < hx' ,. ell.uI;- .', 

\ S I, loh m -ladJ\ -K,.  

c Lquipment 

Backhoe - I 2 hour .%ell ' "l, ho ur 123 

Mixmng Untt - 2 hours \ $1 2 hour -
24 

110 production and imection 'aells 

•$158A% ell = $1.38t 

I monitor weclls \ Si 5S .,aci - I -HA $19.1 18 

51 Wellfield surface area reciamiatio 
Remove and dipos;e 1', c,1jL .'.j!1%1!eLO 'i, i 10itild wedi.  

scarnl, and seed \well locant'n

a Remove and dispose iii conunmtcu ý0,;.  

I( it, \eli \ I I(1 \ells \ 

I c;2- 1"1 14 4.c% = $5989 

2) hours loader \ 55 hour i cu0 

10 ran-hours \ S1 II x hor i4n 

b Recontour and seed a -\-a 
,I ac e \I1"2 • i~ a1• .cr e2 =•. 

, •

13



o) Wellfield house dismantle and disposal 

o Dismantle xellfield house i IOx2' r " 

a Labor.  

2 man-dacs x $136/man-da% $22 

b lqUipiment k1I" 12 I 

2 hours \ S53,hour = 1t 

c Disposal at landfill 
$3'70,load \ 6.000 lbs,/\ ellhouse.  
x i load,.40YI.0 lbs 

Total per m ellhouse $431 

" Wellhouses \ S434,\wellhouse = 

S157,975 
MLA.- Tot al

14



fl Remo,. al. di~po-al oit--' producti' n 

and injection lines 

a 301"i 0 \K$2 4 

2) Removalydisposal of trunklines Piping is rated S1)R 13 5 

a_ Remove pipe 
2i0 ti man-dax s.2 0,' 1 R 

x SI 3oý;nun-da\ =s 
4 

h Shre pipe 
2m90 dt x 2 man-dA\ Ntf)f 

\ $l36rnan-da\ 
c E~quipmenit 6hw1xv 

0 IT 12 loader S53 hr x II or 

o Shredder. S 1 2 hr I 11Ihu' 

d Disposai 

'212AV I1 25 

SC12 i '1 Y 

3p ýcmjo% at dispo,),ii 2fAlu n '1 

3~~~t 4Thaa un 

I, t g 'oi)o ft pro duction'KS 

4) Well pluggying 
a13 31 production and inlc~t'1oi1 A 

2291 

a W15 wells SiK vel 

5i 1 >urlacc rcarniatifl 

11 "Cu \'el S 54 "cul 

b Recontour. Seed 
I I So Jac p584 

S wellfitel house-; dism~aillc 'Ispo.ilL 

NIU-2 Total 
S5. 1

1 1.
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MU-4 

1) Removalidisposal of 2" production and iniection ines 

a. 9)I2 ft R\ 2 4- it= 
S P43 

2) Removal, disposal oftrunklines Piping is rated \jD)R 

a. Remove pipe 

7 400) fl 2 rnan-daxs.;2I)'i it 

\ S-I. man-day -t 
$I.  

1) Shred pipe 

7.40 0ftx 2 man-da.•s/ 20 0 11 

\ $13osman-day = 

c Xquipment: 
"o IT 1 2 loader. $53/hr x 296 hours = I 

"o Shredder. $12,hr \ 26 hours =552 

d Disposal 

8" - 5.400 t 1x ,' I1' fft)\ 
s$12 42-.1 \ I"",= 

V4121I'.t.P\ 1,25 = " 
2' .- 25 it 10 I 't i t ' 0SI 

"3I RemoR at di sptsal ofd,\nlh.};Ic .1) 'C 

. I'll 42 -i i s'II ling~er N $' 5'' • 

h ,.-• Pi production I: I .1 ;c 4 

3,8,268 

4) Well plugging 

o 1265 production and injecuion cl-. '" moin/tor 'ells4i 

a. 281 X~ells \ SI 58;v\ell= 
44714 

5) Surface reclamation 

a Rcmo al.'disposal of contailmiat-cd 

293 o2ls $\54 \ScI -
15.2 

b Recontour. seed 

25 acres <$3 ,(I•acre= 

61 Welifield house dismantle dispo;il 

a. 5 ,%ellfield houses \ $434 ,ellICid h,.e 

MU-4 Total 
$334209

I-



MU-5 

I) Removal/dispOSal of 2" production and iniectiil Iiae.• 

a. 1.)6,080 II x $2.4"' ft= 
S_, -. 14 

21 Rernoval/disposal of trunklines Piping is rated i)DR 13 5 

a. Remove pipe.  
t .800 ft x 2 man-days/2(0 11it.  

x $1 361man-da\ 
S24 2''v 

b Shred pipe 

17,800 ft x 2 man-das;
2' 1'0 1 

x $136/nman-dav =122 

c 1-quipment 
.

o 1T 12 loader. $5. hr \ 2 hwus

o Shredder. $12;hr -x "12 hours X,544 

d Disposal 
8' - 3. 11 I n1 l it' Ii \ 

$12 42il' \ 1 25 =" 
12" - 14,I , 10 11 \,, 24.1X i0 i \ 

$12 42 1'it' 2 

It; 
., +- -- ...  

Remo'. e 

66.300 ft I 1 man-dIa I.-; if \ S! 6T man-dav-- ')'I" 

b 74,300 11 production Si ',I f1= -188 

4) Well plugging 

0 ,408 production and injection fell-. S2 monitor wells i 

a. 460 , 1,ells 15 . .V 
-,l=2.681 

5i Surface reclamation 
a Removal dhsposalAf 'n,,ll nut.d N'.; 

46(0 wells'\ $54 -\ell ..  

b Recontour. seed 

32 acres a $3c'€, aere= 34.4i0 
34.440 

(it Wellfield house disn,,mtle. disposal 

a \%ellfield houses \ $434 wellticld h1",,ue 

MU-5 Total 
S590,342

18

i



I) Remo\ a1/diposaI l production mid ifliectiofl rines 

al 128ii'i)o ti \ S2 I- fr- 
S3 -:889 

2i Remio\ al~disposal 4 irunklines; l'ipng :-ý rated '1)R 15 

a. Remove pipe 

12.~ tt0( N1 2 mian -Jaws; 2')( i't 

\~ S I ' lgnian-da 
SI I 

b Shred pipe 
I 1000 tl \ 2 man-dax s.2u 11iii 

\ S I (vf)Jl-a\ = 
WIt'Nt 

c I qJuipiflent 
"o 1112 loader, 653 hr \ 480 hours =25A4t 

"c Shredder. $S I.1w 'x 480~ hours 57m)) 

d lI IposaI 

2" - 7*'IUo 

Reinow .1 di~po~ai . \ff ;p' 

A D~sposc 

b -Vol ) Rt produem' \ $ 11a 0Tt)6 

4) Wel plugging 
o t4%) prflKdUCtlii Lid injct~ion %i %civ 52 num'nt 'r ek 

a 54? wncs \N $5S "ell 
86.426 

5) Surface rclaifldtliof 

.1 Remio\ al.Ji~po'ai c.fltdflhifledtt W.  

432 %ells . S§54 "eclz 2' 2, 

b Reconioir. seced 
40 2 acres \'S $0 ' .Ian- 2' 

b Wecifed house dism.mintI.dr.px'ii 

a melifiteld house, \ S-114 \\,elIleIicd hi1e 

NILU-6 Total 
S594,786

I1')



MU-7 (One half of Mine L'nu is to be constructed in!I-,*-)). dhe [,)a) 1-,r MI-is ecJlatcd helo'k and then ,one hýalf isilickludcd m: 

the jurev\ cocal.  

IRemo-, al~disposal o2'produc:tin and injeccon hncs 
;t I 16.5'fti R \ S2 -C R=~ $3.1 A 55 

2) Remnoval/disposal oftrunklines Piping is rated \l)R 1 

a. Remoke pipe.  

50)1) I't \ 2 man-da-,si 26f 1(1 

\$l 36/man-daý o8( 
h S'hred pipe

5(10 11 x~ 2 man-dins-2h 11iI 
S $13 6. lafl-dad;180 

c 1:quipmrnefl 
* IF 12 loader. $5 31,w \ '(-i0 h)urSI '-(100 
o Shredder- S1 hI \: 2'-1 hours -.4001 

d Disposal 

S 12 42- _, 

S124 1t' 4 __ 

3) Reniox, a]. Jri' 'i J

97,500 11 stinger x\. -11i. l 253 5 0 
bý 80,000) it productio n \ SI I! 24M80 

50, 150 

4) Well plugging 
0 (525 production and inrecti n kek -;i! nL'nhor x,ýellsP 
a. 615 %%e~l~s\ S! 9" 1~l Y.l 

5) Surface recidlamt ion 
a. Remoxal~dispo-ý,I .,I:lnr tc 

o15 S xelk.\ $5,4 ,%cil 13.2 I 

1) Recontour. seeL.  
40 2- acres \ ce 12, M~Iacc 

45S.2-0 

(1i Vvelifield ho)use dismanle~disposal 
a. ' wellfield houses \ S414. 4 e~llfield houstŽ 

MU-7 Total S5791787 

One half of Mine Unit 7 S289.894 

TOTAL WELIFIELD RECLAMATION MU-I, 2,3.4, 5,6 and one baitof MU-7 S2.3(8,364

20)



C. COMMERCIAL PLANT RECLAMATION/DECOMMISSIONING 

'he plant Intenor compon-reit', tank.-, pumps. steel structure. filters. piping and clectrical components are I,-n an n-.itu plant 

that •,ai moved ft1m lexas to the CiL'r\ Butte site in 1988 ,, lhe JctuItl cost to perforn ihis v..tk. escalated to I )s S's. i's used 

for bonding purpose. with the breakdown ot olu.ms of equipment and other structural items included 

11 l)ismantle interior steel, tanks, pumps, filters. piping anti 

electrical components rincluding labor. equipment, tools. etc 

TFhe \olume ofcomponeflts to be dismantled are detailed belou 

Interior "structural <tcel - 5 tons 

IFanks - 34 each 

Pumps - 3i each 

Piping - 8.250 feet 

Filters - 4 each 

Drer - I each 

Electrical boes - 2(1 each t estimate I 

o Soo.o(j,' I Qi S! \ 1-2 5 .. pni I'P)l (ll hide\ 

It .H 1 . 1 Q88 aerage CNI inde-, =S91.4 

2i Disnmantle plant but',din • c i, :nJ " .- c And i, ±;:Ca 

o 1-r.t tons'ot .tcel !din,. -:-'. ' 
.  

.*],xgad .sinantlCc..N. !. •\ • .. •I I . : 

3 i)coniaintrate tlooi ind ,,j -I,: ,.t iidi, , 

Plant floor irca i. '. 4f 5 

"\.iil be rernoxed and dis"osed J 

"½,000 sfis in ),arehouSe. shop and 
water tank areas ý, hich \ ill 

not be contarnnated [he riemaifin,.  

floor area is 17.530 sif 

[HCI will be spra~ed on the lloor..  

and walls and recxcled in the 

plant sunips for reuse until neulir.iDlcd 

W all aica I- ,ifl l imi. atela- '_i 

Use I gal i1M st4'for xvihl 

area and 2 gal iC', sf !r ;C, ', 

,. Material 
I-oors 1-5I sf 2 g:;f ( j..  

SO 5)- gal I l = 
S Ht)984 

W alls 24.1 i.;', ,4 \ f :.d itI 
\.t $(, a -', l il~t- 

13.6g 

S( - -ga L CIHo9 

I.abo 
2men x 3; J Id. N . I • n an-da- 5 

I MI Disposal (to ponds 

5.i161) gal I ICI " Pll'-'' -pm \ K, IP -11 

So) IlSiKv%-hi"

"21



d Decontamntiia -11 eqwil qpment

Sprayer pump 
Tank ton hand i 

Recycle pump 5i 

Sprayer with hose i , 
$44,-194 

41) Dispose of concrete 

o Irea which would be potentially contaminated and 

riot decontaminated b% HC1 is 5.450 [-'I The areas 

are in the trough drains, sumps. yellowkcake drxcr.  

belt filter, precipitation cells and eluant tanks 

Average concrete thickness is 6S 

a. Disposal. A14"3 
5.450 t: 5It t SlY 1c \ I c 2 1- $14836 

b- Removal 4_6 

5.450 tlF \ $2 2 '- 
-14 829.(60 

5) D)ismantle. dispose of" tanks 

o There ue 2- process tanks to bc disposed ,'f it aI.  

NRC licensed disposali flcihtx All ,,lthe tanks arec 
liheraiass anod w•iN he cut up fitw ;p:.cC' to! ,hq,,,sai 

Seven taiks arc chcucal <I-r, ic lnk., .and wl 'ii be 

disposcd ', 1' a K: n-ed i:nliih 

a i.hor 
34 tanks \ 2 mzui-d,-;.tank \24 

$1 tI. man-da' -
248 

b D)sposal 
2" tanks a (14'dia\ 1-Chie!h 

x 1/4" wall thickness) 
27 tanks \ 19 3 Il' tank -.'66 

1 l.20W1 x 512 42.t'= 

c Clean and haul chemical tanks - :hemical 

storage tanks ill he d spmo:,cd A' n Ai 

licensed landfill I' ¶ixucklad 

Sill fee - 3S , 

3 

"tanks \ - man-dt ..-cte ri.N 

\ $1 t 6 ,m an-da .
952 

, Equipment 
Saws.- caffolding. toolsý etc . . $24.044 

t void space factor 

6) Dispose of pumps 

o 30 process pump, are in the commercial plant plus 

78 downhdle pumps Plant pumps are appro\iiaitLlv 

5 tiF each. downhole pumps are it i 11' each 

a. 30 pumps x 5 Wiipump \ 512.4 211' = S1.863 

b 3550 downhole pumps \ 0 5 ft'pup " L4 

512 -4.2/tl S4.03"7

I I
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D. R.O.. BUILDING RECLAMATION/DECOMMISSIONING 

Use a factor based on square footage ofi. commercial plant 

for total reclamat[)n/d conius.'ioni, R .)I building4 

a. $339.445 x 5,n)u'. t- 34.000 1F: = 

TOTAL R.O. BUILDING RECLAMATION/DECOMMISSIONING

24



E. EVAPORATION POND RECLAMATION

l'ondso.lacmaiion consists oi'flroal and disposal of the pond liners. piping. and sludge tw an NRC licensed dLsp.-,al iaCilit\ 
Ihe pond earthen cmbankrnien-, mll be ie\ 1cd, top oiled and seeded i'he Itrii %ktill be cut in sections and stacked Ibr 
shipmem.  

I RemoL al and disposal of pond liner ;\ stenm 
a P1wve solar exýaporation ponds at 250,l)0'; j- each at 

commercial plant 
I oral thickness of liners i.' ilt) nuls 

5 ponds x 250-1000 l'/pond x ii 008.833 
it thick \ 25(I I\ $[2 42;11' = S- Il'..,4 

h I io solar e% aporation ponds at R&D) plant 
Total liner thickness is 36 rnls 
2 ponds x 50.(00 11: \ Q 01031) 
11 thick \ I 25 \ S12 42.1' = o

c IaThor for liner and pile rernotil 
CtG and slack III UIi ft da% i rih 
.1t0o11 man ci c\' . 5k qds \ 25, '. , 

):pd - 2 ,ndi., 5,' ,u ' rid.  
\ rtnx-dat 1% i'mit5 ~ 

. ),Ji" ni~iit 1"I Z "I ,J" 

0i 1, 1 L IPý S 3 ",, 

'I , ,d space fac:,,I 

2) RemovaMl)isposal of leak detetin pipe '.i ' 5 ptpe 

a. Commercial pond pipe remr'oval 
5 ponds \ 2. 1 n•) t ,,f 41' pipe po,, 
\ 0103 11flt i 25 \Si12 -42 IiI S<' 9 

b R&D pond pipe remci al 
2 ponds x ri),It of_', i v . ,,"; 
• iol) I' ft \ S2 ; -SI 2 1= "29 

c Pipe dlsposl 
24"0&sill r$1 12 ' 2 

S2.11.•, 

3 Remuo\;al,disposal ol'ola lud'ee 
o Pond sludge remo\.l ii is a-sed mC cx 

Of sludge in R&l ) prinds mt"cr. ,pemin. -n 
and resboration 

a Sludge disposal 
18 barrels s 55 ealins rrel \ i - t'< cali,'n~ 
\ I c%,2- 'f= 1,14 c
FHow through R&i ) plant is '\ cI , iC gllons 
thereflre. I c o'f sludge per '.-2. 1(1(' gallons 
processed lotal low tier I IN I to I'>' 
%kill be appro\imatel\ ,.1 I0,.-ii .(10) gallons 
6,.0 66.71.1) 0I)i) gallons \ I c p1.--2 2:,1 

gallons \ $ 14-. c = $91 .261



b l~abor 
532 c% \ 3 man-dax, "" c% \ $ tman-d\: 

c , Aqtpmfnlt i IT I 21 

$53.hour \ Io • hours =, ,5.4 

4) Reclaim ponds 

o I)rhNxork volume per pond Is appro\siiiatel" 

"60.000 cvipond at commercial and 3(13 ' 

cv total at R&D based on post const-lcLIonl L11" ck S 

o local earth" ork volume Is 331 ,.,"n c' 

o Average do/Ing distance is 1 f5 it. A D)8 x•ili cet 

"-0o cy per hour( I 
a Dtrtwork 

pulOc% \ I hour c 

including operator (Ifhour =-"" 

b l'opsoil placement and seed 
acres \ $3O,acre 

,1 Caterpillar Ilandbo,'k. Idmi.n 

51 Super' s,,c lah,b r w r p1i ,,d ',:, iia' :, 
at 1 Int laicci 

:: ,:-, 

"Se 23o ' nl,,th . " :,.:;' 

b I l • Radiation I cchPcia 

.212 niotiith \ (. fl!]W 

aboxe calculation 404 

TOTAL EVAPORATION POND RECLAMATION

26
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Total Restoration and Reclamation Cost Estimate (Revised December 1998)1 

I. GROUNDWATER RESTORATION COST $9,760,435 

R EQUIPMENT REMOVAL & DISPOSAL COST .$141,97 

IL JB-JLDING DEMOLITION AND DISPOSAL COST $1,4731 

IV. WELLFIELD BUILDINGS & EQUIPMENT REMOVAL & DISPOSAL COST $1,678,020 
- - $1,213,077 

V. WELL ABANDONMENT COST 
$1•.... . ... • .. . ... .. .  

VI. WELLFIELD AND SATELLITE SURFACE RECLAMATION COST $82,160 

'1f. TOTA MISCELLANEOUS RECLAMATION COST __ $579,441 

SUBTOTAL RECLAMATION AND RESTORATION COST ESTIMATE 15,102 ,426 

OVERHEAD AND MANAGEMENT (11%) S1,510,243 
__--SUBTOTAL $16,612,669 

15% CONTINGENCY $2,4 491'900

-t -4

TOTAL CALCULATED SURETY (IN 1998 DOLLARS) -- 19,i04-6-oo 

Enclosure 3

Revised December 1998
Page 1 of 36 TOTALS

TrOTAiL: S19,104,569



oud Water Restoration 
I L I I I
ssumptions I 
Welfield Area ((f) 
Wellfeld Area (acres)
Affocted Orc Zone Area (ft 
Avg op letd hickness 

AffectedVolume (f13) 
Kgallons- per Pore Volume

I

nber of Patterns in Unit(s) 
current,.  

"jTotal Estimated 

nber of Wells in Unit(s) 
Production Wells 

lCurrent I 
jEstimated: next report period

- Total Estimated 
Injection Wells

Current .  

Estimated next report cniod__ 

Total Estimated 
Monitor Wells I 

ECurrent Io 
__Estimated next report period
I,: ITotal Estimated

-,Restoration Wells 
Current 
Estimatednext re period 
Total Estimated W ' 

Number of Wells per Welfifeld
Total Numberfof Wells
AveraWlms-l-Deoth (ft)

A-We-"fie.d I B-Wef.fiel

--- -751900
- -G"IA 14 x.  --- " -1

151900 
IS 

0 27 
2.94 

6698790 

1352 

31 

27 

0 
27 

50 
0 

,50

18

13 

13 

108 
4093

500 

0 
A,000

T . ... W ... ...... . .. . -- C....... . .... 0s I. Ground Water Sweep Costs 

PV's RSquired I I ,,_Total K -als for Treatment 13529 

SGround Water Sweep Unit Cost ($/Kgal) --- $0.77 I Subtotal Ground Water Sweep Costs per Welfield __ $10,358 

ITotal Ground Water Sweep Costs __I - I483,24

__Restoration Well Installation Costs______ 
__ ube of Restoration Wells S Well.nstallation Unit Cost (S/Well) -$4 

- Subtotal Restoration Well Installation Costs per Wellfield . . ...
[Total Restoration Well Installation Costs

690900-

690900 

0.27 
294 

30468690 
61535

141 
141 

141 

0 
141

1: t!:

Reverse Osmosis Costs 
I PVt s Re uired _ 

ITotal Kgals for 'rearinent
5 

""67644

PIc 2 olRevised D)ecember 1 998
GW REST

���1 .

•6

T I -

J

!

II

690900151900

690900

. . rsD-Weneld -elle FWelIed H-Wellel ""- 

~5 0 27950 9 
027 6F_ ==9:4500 2769000 700 0 - 50 0.00 __. 6.42- 22.83 63.57 7.90 

. 2500{ 0. 279500 994500 276000 780000 0.• •. _ 27 15 15 
.27 940.27 . .0.27_ 0.27 0.27 

1432o. 1360000 12R32595 43857=450 
28951 fI 173 249 034398000 

--ilde 25 2 

S8 .-5, .... 02 055 222 

8 3.726 134 9 81 
4514490 

131381 
__ __ _ 0 _ 302223 

-- .... --•-5-0 .. .. -.. 3 
0 _ _13 -.  

-. 177 0..... _: - _ _1- $0.-7- 7 $0... 7 $0. . 77 

in1 ude .... 7.....7 .....9 .. 9060 $.. 8. .  
. .. . ..... . . _ . . o -. . 4 2 8 7 3 . . . 1233 0 9 6 1 8 ,7h I 

1 _9 3003 .. • 

S400 $4,00 O ---O _• 32....  
-i .. .. ',06;•" 3 $4,00[ -'-• .6-6 - " ,--S;•;6• , - $4o• . - •Z 6• $".....0,000~ 

S....10. ... 88575•..  
$0-.771 " -. $ ,7 - -- - 24661 IV6--)4'70 

~~~_L ... - 77 $0.77 $2..2c'I .... 7,75 ...- 19,060_ - i- $7,817. $1"88,-_824•_ 15,!90 

1,14731 58)1 241!i T 133 .- 96 .14 iý

1)9! 

319 

671 --ol 
67 

18 
20 

38 565 

-450 

20 

$4-,000 
$80,000 

615351 
$0.77 

$47.,111.44 

5 1 
30767J

$60•

I I I I I •



mid Water Restoration 
Reverse Osmosis Unit Cost S/Kga&1 

Subtotal.Reverse Osimosis Costs elil 
TOtal Reverse.5 Os-osls Costs,

A-Wefiel~ed 
$133 

S89,669 
$4,183,302

ChemticallRouctant Costs ___ 

Chemical Reductant Unit Cost S/ attern) S__ 245f 

Subtotal Chemical Reductant Costs ~r Wellfield S__ 6,615S
to ,Uenlal Keductant Costs 

Elutloni Costs'I
A. £lutiod 6tising Costs 

Kgal(Efttior Reuired~, 

jTpfocsi!nkunt ,cost (K/lution) __ 

SubtotalPiocessing Costs' 
B.DeWldctonss,__ 

jDNe'iO Wellnjection Volume c(Kmal/Elu~tiOn)

-,: Depi Welinjection Unit Cast ($/Klyais)
Subtotal.13cep Will I ,t -lipn Costs

TubotalElutioit Costipc 

__ 6Moioring. and giioig Costs4 
__k I- Restoi ration -WellSampling 

Esjntiatd Restor'tion Peridd (y Pars)'
1,~~~~ phoel lii rio tolrestovation startl, 
I bf 'Will~s 4 '~T

RestorationProgrc"sSmln 
--f ells 

S/sampIc 
SamplodsYear 

7#, of, Wells 
5/samnle

jj 3]UCLsamphng

Su~b-to'tal Re~storation Analy;se
B. IShort-term Stability I

IlEstimiated Stabilization Period (Months)

$/sart� Ie'. " .7117 I 
#ofWells� ___

A Samples/Year

MIMS01

35000 

l21 

24 

S621662

S10 

$50 

- $150'S 

$34 

* $191 

$1,60

12 
6
6 

6 

$34]

.
3

56
0

01 3 50oo 

$5251 
, S5.775f $9,975: 

121 12! 

SC071 $i,049 1 

$6. 82 $I0

201" 311 

20J 3t5 
$150 " $150 

-- 20 31 
$34 $4 

6661 

$ 19 19 

$78,300 0~Ti.9ij 
_6117 -' j 

66 

$34ý 3

$12

S~525' 

1214 
121 

$551

350.0 

12 

124 

$460, 

SLIlO

1' . I '.. .- 

- -~ 

S150.$$10 

29 
616 

20 29 
L19 j9 5 

6, 2$19 
6 6 

19!2 
6' 2 __ 19 

6 _ 6 -- 6 
S3S 341 $934

l'evised Dece'mber I )998~Ct~I (

_ ý /___ _ý~ 24,3696,6 

31 21 6 
-. -'150 $150 

S15 50 $15(.  

3 211 
$4 f34'-i S .  

5ý 8. - (69 

$19 __- $9 $1 
6 6 

$9080 $900- $5,5 

12 12 12 
28 89 69 

-6 6 
$19 $19$9 

31 21 __ 6 
6- 6 

$34 $34 

GW REST

K�J'�'jS/'sampIe, ., I

N of WCl14
12112/Aii 1112-11 777 __

SampIesfYear�

'l#ofWells
lSamvlcs/Year

- J - L � � _________________ __________________________

Pupe i of 10

-i - 4

-----------

ý B. Ishorttem'staoility .

.

H-Wcllfeled 
$1.33 

S__40'7,851 

172 

$42,45



md W ater Restoration AC-W ellfield 11 W lfed I C= W~ fSAId C 9-1 N Pajttern C-1-1 aul. Drifts D- e fed E-W elifield F-W ellfield li-W eilfield 

I# of Wells 20 3__ 1_ __ - 31 21 

1 Sam les/Year 2- - 2_ 

S/samIc $10 ___ $150 10 10$50 $150 $S150 $I50 

ISub-tota short-term Analyses - rWlfed5.0 S1646_ -2.4 ~ S.0 _5.3 60 $18,S16 0.3$Osg 

ISubtotal Monitorng and Sampling Costs Er23,064fiedd $94,764 $14,2 ~ $618j $182 $32,247 $109,686 $111,7801 $61,740 

ITotal Monliforini and Sam lu ot $585,8611

IMechanical Integrit Test (Ml )Costs _ -- 9 ~ .j$4 

1 Five Year MIT Unit Cost ($/well)_- 04 $941 091 03 0 6 _ 

NmeofWells (30% of Inj. and Rest. Wells 1 .I.3 1$4 -. -- 9 9 

Subtotal,-MachanicalIftegnty Testing Costs, r Weifil S 177$061. 160 Q_ 2,989$,0 208$,0 

Toa ehnicil 'Integri! Testing Cost-------- .67...0..  

TAL RESTORAT-IONCOST PER WELLFIELD --
ý. 178,31 $1,13,2 

)TALWELLFIELWRESTORKrION COST___ - S6,271,2851 
3,257~$4026______ _____ 

__________ . - - - __ Central P lant Min~ ()fflke Satellite No. I Sa~clitv No.2 isatellite o-.3 .---- - - .  

u c~n triit $/onth) S6001 1,0001 S7501 S7501-** . . .  

Electriciso Solnth ----
oo -6 -- 

t'1001,000 I - .---.  

Pro e S/Mo~nth). 
48_ 0 

'G 'S1,4001 $180 SO, SIAO 1-100 
__ Natural Gs ($/Moflth) 

Number of Months L__---. -6034; 

Subota~t ~ CotS uidn 96,000)! . $70.80 S84 o~ol S98.4001 $8,4,000- .  

- Total Buildin9`Utjii COsts ___$433,800!I- 

- . .  

11. 1Irrigation Maintenhince and MonatorinL~osts _ raator No. II ltrigator N ... --

IA. Im aition Maini&nnce and Repair -

I m I1riation 0-11,atio'nMonths/Year 56671 67.

I I Cost pE M oiitli - -.- . --..-. - .- . . -I -

ITotal Numý 'drY 5 i5 

SubtotalhMkaintefiaflcc and Repair Costs __- $2 00$0, 0 -..-- 
.-.-

B.: EM attonb' N nitorin and SAmpling- 6 _. . . . - * -- * . . .

~#dfrri tjoFluid,$4m los/Year ___--$11-

fV tie :1oSar les/Year 
----- .--.. . .  

.1o- ' ___ - 6 - .- -. --. _ _ !I -'-1 '' 7 

#$S~l~am lo/Yar-28 32 1---..- 7-

b'~i!Srp~s/er $1 7 .4 _ $174 
C- 12 21 .7 1.  

~~d~~be~~of 
sYears 

1 ______ 
_______ 

__ 

07 0if Water Sam p le -,ea I__-$2 11--------.- . .  

Siiti~t~l am hnCosts$38,55 $12901 __ .-..-.-- 
_ ___ 5____ ____ ______ 

VIIIa Can 'tCots( o Prhse)ts--. --
__ - ; 

III C ha tlCst/IstallP rcatolC stsfr50e) a ai 5000 - - - .- . . i . - .  

PU S500,000 
Total 'Ca ital Costs --------

I.Vehicle O peration Cos3ts,-__ 
Numibe'r 6ffickup-TrucsPli nis(as 

Revised )ec cinbut 199'4 
G'u 4ý ' f



)und Water-Restorato A-Wellfield B-Wefifield C-Wellfield IC-19NPAtternt CA-Hal. Drifts D-Wellfield E-Wellfield F-Weflfield H--Wellfie'ld 

0 ratin unit Cost in.$/hr (WDE Guideline No.12) 
..8.77.  

Avera eI ratn Time Hrs/Year ___1000 

Total Numbe of Years (Avera e $3 -- -00- .- - ~. ___ 
Total Vehicl 0 rtIon Costs____ 

Labor Costs 

___ 

Number oEnioetaMans etsgRSOS 

S/Year 
_j60 -

_____ _0__ ____ 

Number of Restoration M ana &ers $50,000.  

S/Year 2 

Number of QEnvironmeýntal Technicians- 
-____ 

$/year.,'$'00;~I___ 
__ Number of 0 rators/Laborers_ _.. 0__ ___ 

Number pf. Mainenance Technician-s ___- $970.31 1 .i 771 ...  
Numb~er'OFY5 e.ars*- 

ToalLbdr Costs- 
.-- 

.-.. 

GWN RESI 

Revised I)ecember 1998



T g I I-.......  

- Number of Tanks _ ._ 26 
Volume of Tank Construction Material (ft _ 

I. Labor I I " . -
Number of Persons .. .. -7 

• Ft./D y I _ 25 
Numbe of Days .--
3/Da /Person S 112 

Subtotal Labor Costs S.. . . . 13,??6 
2. Equipment" .....- -

Number of Days ... .41.  
./ D a . - - ."-"-- .. ..... 8• • ' 

SubtotalIquipment Costs 
Subtotal !!aLkg© Removal and Loading Costs 15$27, 634

B1. tFVC rip I
PVC Pipe Foo age 
Average PVC Pip Diamcter (inches) 
Shredded PVC Pipe Volume Reduction'(ft Ifi)__ 

S... Volume of Shredded PVC Pip( (ft) 

Number of Persons 

Number of Days 
$/Day/Person 

Subtotal Labor Costs
Subtota! PVC Pipe Removal and Loading Costs
Pumps s I 

Number of Pumps
5A,4 .;, iag6VonlumA,(1V/pU mP

,!N lmi'fo fPersons 
V4-m S.t.

MJay/Perkon

S. Subt L•• osfs ___I Sub Nto.,,umpRkcmoval and Loading Costs _ __ "-_ -

Dver I I i
- ______________ I.

Drver Volume (ftJ)
I -Labor I

1, Number of Personstt____
,Ft'/Day I

I - .tNumber of Days

S001 6 

801 

2' 200 
251 

$5,600; 
5 .... ... 5 60__0_ 

4693 
246.5

1 
2 

$112 
$2,800o 

$2,8001 

885... ss0

Satellite No. lSatjýte N.2 Satellite No.3 

_62 . . 2901 

2525 ~ 25 
61 12 , 1 
Vf21 121 $11 

S ... .. . • 32 . 37-6 

S$32 $388 
S2,0281 S4.)oS, t $5,408

10o001 

0 (416, 

16! 

2t 
2o0 [ 

SI, 120: 
$1. 120 

"•1 

-493.1 

$56 $ 1 1 
S .

.(1(11) 

o4

2 

200 
221) $112~ 

$4,4801 

14: 
4 9 12 

'69 021

2 
7 

$112 
$784 
$784

$10,784 

4000 
3 

0.016 
64 

20 200 
S-f• 

S4,480 
$4,480 

4.93 

_2 

7 
$112 
$784 

$784

Revistd l)eeember 1998 I 'use 1, Oh 31,

-- __ _r__ _ " 

.-. . ::-- . . . ...... -2 

Im i x . ..........  

-. . . .. . ... ... . ...  

.- -. . .. .  

E QUI F

7 S/Day/Person' 
-. JTotal Labor Cost: 
" Tlotal D)rver Dismantling and Loading Cost

'a~ge 6, 4136

----------- 1-ý- i -q

1,4,U044 i

F-.::

,,•..  
) 1 
1 
[ 
)

Revised De¢cember 1998



aipanent Removal & Disposal 
Sub"totlEquipment Removal and Loading Costs per Facility

Central Plant
ZO 3 0 -1-)4 : 2 7JI1AI

Total Equip ment Removal and Loadinz Costs--_ __S7,1J ---

a rus rano MI I~S oai osts (NRC-Licensed Facilil

JVolumne for Disp sal. Assumting 10% Void Space (ft)______ 
__ ii~rnsortation and Disposal Unit Cost (Sift3) 

__Subtotal'Tankage Transportation and Disposal Costs ___ 

B.. PVC Pipe I 
VOlum I~ r 6tShredded PVC Pip (ft) 

- yoluwe fiar Disposal Assuming 10% Void Space (t 3) 

__ jransportation and Dsposagl Uz* Cost-(S$/ft3) _ 

__SUttl :PVC Pio Trans0.6*rtali~nan4d Dis psal Costs 

C._Puma I; 

V.Wlumeof Puniaf) ___ _ 

lVdlum0 for, Disposal Assuming 101% Void Sace (f?) 
-- Transporaton and Disp~sal Uit.Cost ($/ft") 

Subtotal VC Pipe Trnportaion and DsslCss 
_D. Pror 1 

VouefrDs~lAwqnýPy,ýran Intact (it.) 

Total Dryer Transportattonand Disposal Costs 
*Subtotal Equdipment Transportation and D~isposal Costs per Fility 
Total E9iiýmntTr~arsportati'o and'Disposal Cost''ý 

11L Healh. dSafet Costs___t 

RaiaionS afetyEuipment_ 
TotalH Heath anid Safety Costs ______

iUBTOTAL`EQUIPMENT., REMOVAL AND DISPOSAL COSTS PER FACILFITY
I'OTAL EOUIPMENT REMO-VAL AND, DISPOSAL COSTS]

$17.19 

$19,4421 

801 

SI88; 

$17.1913 

246.5 

2711 

S4t)58f 

8851 

S 15,213 i 

$141,9751

$13,352 S16,048

1621 
78' 

S32060, 

161 

189 

$17, 1 

"'3091 

49 3' 
54! 

$17 V9 

$928: 

$4,297, 

$1,250' 

s -1 ,27il

290j 

3191 

S17 191 

$5.434 

04 
70 

S17 19 

.b1.2o3 

0~9 021 

761i 
S 17 19' 
S I 306 

""1' 9931 

S 1,250! 

$ 29

Satllt ý0 isateflte No.2 1Satellite No.3
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$ 7,495 

64 
70 

S17,19 

64.09 
70 

$1,203 

$1,250

- I

t 
4----.  
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I 
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__________________________________________( Central D r Sateliel lite llt_ Satellite 
111ullding Demnolition and D po -,L:::::: alplant Bull~ No. I .2
-I. I-

Decontltination Costs
A. Wall Decontamination I -. _ 

-I Area Lo be Decontmnted (ft '1 I

-Application Rate Gallons/ft . .. . . .  -[CI Acid Wash, including labor (S/Gallon 
" _ Subtotal Wall Decontamination Costs 

B. Concrete Floor Docontamination 
I Ara to be Decontaninatd(fl) . .  

I IAppligation Rate (Gallons/fl-) 

. IHCI Acid Waa, including labor (S/Gallon) 
Subtotal Concrete Floor Dcontamination Costs C._ Dep el tion Costs I' . ... .  

K -nal for Injection.  
jp 6l~l njecti.� Unit.Cost ,($/Kgals) 

. Subtotal De Well Injetion Costs 

SubtotalDecontaminnation Coats per Building ... . . ... .. ...  

Total Dicontailnntion Costs- ..... ...  

IL De oltilonnCosts - . .... .  

A. Buildin 

--- demolition unit cost of'$0.73-/ft for additional
_Iradiatiof safety equipmt c ut 

Vo ,m ofuIding (Wi) 
Do~i~ioii Unit 'Coat p'cWDEQ Guidelin No. 12 (S/fl) 

ury~em ilasi-emlition1Unit Cost.(S/fl')

B:.!

sw~ojl7Bvldt- DemnolitiOn Costs 

C~ncrete Floor' V,______ 

Daijhiti1ivUni(AI~~n' Cost peWVDE Guideline No. 12 (5/fl) 
siibtibtalConcre*,-Floor'Demolition Costs .

c.ic�a�nrete�Focaina

St" .. . . • .. . ~.. --.... . .. .

Denolition unit Cost pr WEQ Guideline No.12 (S/linear ft) 
II IS~bt-- l -coýWtc Footing Daoitson Csts _ --
sub. otal .... 1. ' • 

IA. Building 
Volume of Buildia (c) 
1. O-Site I 

Assuniptions: 
On-site dig osat cost of $0.54/cy 

erentage 0% 
Volme or ii alcubic yards2 

Dig sal Unit Cost 5/c

- ��1���-

V ...01 

0 
4 

$0.5 
so 

$4.60 
$0 

S7 _-,o

_

131004 

S6 5,500ý 

17820 

4 
$0.50 

$35,640 

202.28 

$4.60 
$931 

$102.071 
$158,021 

794000 
$0 152 

$0.00 

S1620.688 

23760 

$8.13 

$193,169 

622 
$1 1.07 
$6,886 

$320,743
-* . . T

$1-317,309

01 
so 

6000.  
4 
0soo 

$1,2,000• 

24 
$4.60 
$110

S1926500 

$0,152 
$0.00 

$29,184 

8000 

$65,040 
_ _ 7.. .s _.

.360 
$11.07 

$3,985

29407 • 1538 7" 

.10 - 1 
1294i07 01 7" 
$0.54 $0.54 $0.5

I I T
I I I I I I

Page 8 of 36
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I

C ý ConcretcTootinst

I F 1 -

1

$050 

L...  

$4601 
$1 77 

Sl'9,377 

3.320000~ 
S 0.1i i 

S43.4401I 

128001 

S104:06,~ 

"480 

$0(67 

0 1 900 .  
4 . • SO8 4 

$04.6

.0 

$0.50 

96.00 
$17 

4 

$ 19.200 

38 4 

$19,377 

.3260001 
$0.oo_ 

1280i 

1014.06 

48t 
.. .$1 1I.O 

" "i0 

"$0."5

ESat. No.ý3 YelwCk ot u ne IFab. Sho Waaeo Wiuehouis Wak 

0 0 

- $0.50 0.5 $.50 $0.50 
0 o S _ so 

0 0 0_ _ 0 

0.50 $0.o50 $o5o 
44 

s0 $0 0.50 $0.50 
._ _ $0 so 

00 0 0 
.6$4.60 $4.60 .$4.60 
so $ -__$$0 _o$0 

$0 $0_$0 0TO $0 

F.. 
.. ..---- -.. .....  

0- 37560 91000 3330 . 600 
$0.152 _ $5 $0.152 S0.152 
$ .0 0 $0.0 $0.00 $0.00 

0 $5,709 __ $13,832 $50,6-6 . . . $851 

o 0 6500 18000. _. 0 
3 $8.13 $8,13 
4 $0 _$52,8"45 $146,40 . $0 

0 0_ - 360 580 . .. 0 
7 $11.07 o $11.07 $11.07 $1-.07 
4 $0 $3,985 $6,421 $0 
8- $5,709 $70,662 $203,377 51 

2 1391 3370 12333 

0 __ O 100 010 
2 1391 i370 12333 207 
4 $0.54 $0.54 _ $0.54 $054

so.000 
$0.73 

| $22,426 

$8.13 

0 
$11.07 

$22.426



BIldn Dasl-ls an Dspaa

Daomtawnjatlon Costs 
A. Wall DecoixtaauNatIon 

Aplioistio Rate (Gallona'ft ____ 

HCl AcidW4ab icludinglabor S/Gallon___

5ansciMsc apernanee

S

Area to bt Deonoftamninated Wfu) 
Iplioatzoo Rabte alloef) - I 

MCIFAcid Wash, inchidinitatbormS/allon 
Subtoals Conoreteloor Dcnamnto Coats 

_C.- Dee Wellhuecton C04ts 
ITotal Kitalfor lnjectmon 7 

1Dc 'Well finetion Unit Cost (S/Knala) 

__Subtotal Deebetamination'Coats Bu'Niins
__Total Dcomitazpntsiton Coats' 

U. D..utmolto o 
__A. Building ___ 

Owbidg "Aemltion unit coat of S0.73ft' fo addiiona 

Iradiation safOeqauipment 
- - 'Jown ofouildnjn (ni) 7: 

- Demlition Unit Cost par WDEQ Guideline No.: 12 (iil so$ 
Dry~BuilingDemolition Unit Coat (/l 

' Subtotal Building Demolition Costs 

- - Areao Co6 ee1 lo (i I 
DeOmoition Unit Coat per DE udelino No. 32 (/I ) 

Subtotaltonorete Floor, E leno Cost 

7- C- IL;ret WF o ncra Foo ting flt o Co t 

Deu~liionniCost prWDE GuidclineNo.12 ($/inear ft) __ sZ 
SsiboW Concrete Footing.Desnolition Costs S___ 3 

_ ~ ~ b SuttlDiiltion Costs psr B uildinhj _____ 

Total Derfolition Costs,-___ ___ 

IlL 11hpoO otal, 

Vols f Bulding (cy) 

I j , ]n-stc ispsalcost of $054/ay
I I 1emcnian@ (%/)

= Tj-lusfe fee Disposal (cubic yards) ....

3fl�.,...e,,t find Cn�f �

7477_o 
$0.50 

$O.0 

$0

3000 270001 

S06 4,104 

81.13 $8.131 
,902- $17,07-3 

3ý0020 
1.07 $11.07 
,321. -$2.214 
.319 $23,9 

2704 1000 

1o 0 -

I.-

ol 

- so 

$4O601 

340 

.$01.00 

$3,764 

-- 26671'

2704F.-.- )000 267 
$0.54j $0.541 s 4

. i a at I -- 0 CV I

$3) 54
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100

0 

SO 

Li 
4 

S0,50 

0 

S460 

$0 

53,0)40 

$8.33 

$31 07 

$3040 

743 

300 
743

so sso 

.~6fi... so 

.6500 630 

$0460 

80 1' 80 

S6,504_ 60 

$0528 $0592 

$j504 $43,09 
10 

10010 

1' $0.54 $0.54

0 

4 

so 

-- - 0 
$4.60 

$0 

---so.0 

0 

$0.0 

$0 

-- __$0.004

I bi osal Unit Cost ($1 % I I -

Centrs1 ~ U -ln Ei R&D 

5.04 

$0.50 $0ý.560 

0 O5 

0.5.04 

1230 

$0 $1,594 

00 

1:4 - i15 44



Eo UD D, E-W6iftelCdl Mort1" Ilon No. Voi~mstn Na.  

souDe o~ lpagd Dis Sol 
ro s Bd .Boostar Stat. 1-20 Rd% 33.27 B41t 

Deasftanhlflttlon oss 

A- Wall Decotauftlithiot 

Areat be Dc~ontI.lifated ft) 
licstion Rate (GallOm ~ft -~ -05 

$050 _ 
0 

HCIpodWsicu labor (S/GsllOfl) 
so so SO 

Subtotal WAll )ee-flImiflatoo Coats 

B. Concrete FloorDeClOInilAtinglo 
4 

__l ;labor (S- -on SOSO 5 

Subtotal 
"$2,51 

-. 
$4- 60 

WS'Is for DeotZlaio'tiCoats B$ild0I -
S4-1 

if,_ 
$0.00 , 41 $0.0 __ 00 

IL 
144iti 

w s A - 710 

Footii De oliton Cos '/ts fo a1,59i- 
$osn

or1413 $131 -d___n140 40 

S r",atiowit af.ot e Bui 
15i201 

A. B . 11 . _iS .6 

Volumekiij ofo Iuli c)~
On-at~~~S.0 di sl o.0f0014/ 

Doofici oslunit Coil $00 

Builin, emoltionUnitC SL2TSS 
Paeort3
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'Central D rye Satellite Satellite Satellite Sat. No.3 Yellow Cak e So uth Su s ended 

Plant No. No. 2 No. 3 Fab. Sho Wahouse Warehouse walkwa 
Subto taOn-Site Dis salCoats 6,40 $3,240 $6,400 . $6,400 $751 $1,820 $6,660 S112 

2 o ,o 0 0 0 010 

Perceotac Mal). 
0 

VoLUM e f D .... 0 ol2624 
/ Volumic for Oispsal~mi ( 0 V, id...... ... 2886 0 0 -0 0 0 

un1in1 C91t .6.Z - $I! i "9 $17.19 $17.19 $17.1-- $17.9 $ $17.9......67 $.7$17. _ ___ 

Trams ttation snd Dii osal Unit Cos~ _1. o o 0$ 1.9 $71 
I Disp osC $0 Si . ooo so $0 

subtot.a N RC.Lice A Fsilit IC - $19,250 s 03 $1 $.4 o s400 S751 $1,820 ....... ,660 
... .. _ .__tallCost 

Subtotal But ldn -Dim 1 CoAt - . -85 ~1 _ 180$,60+) _ ___ $1 
C rea tloo r 237601 0 8000. 1201 1,2800 0 6500 18000 0 

0 067 , 0 (,7 0.5 0.5 0 

178208576 
0 3250 90000 

Volume ofConrete 199 I8 660. 120 33310 

1..On-Site 
7 51 75i. . . ..... _ _, 

pee o 71 . 0 , 100___0 _ 1001 0 .  
'oe f s ( ..0/0,495[ 1491 •f8! 238 0 120 3331 0 

Di, osal.U iskCaSt $4 42" $4 421 $4.42 $4 42, $4.42 $4.421 4.42 $4.421 $4.4224 $.5' $1,053 SO $532 _5.7 ___ s 
$2,188

1  $01 $S581 s _ v5.1 $1.,153 $02 $1,4731 $0 

2. NFacilit -1 - -.

Asw n hon:.. " " f 1"..- ..  

Additional~~~~~f S2O~tr se"CC.ati~onofcnr~ 50 251 215 __ 00 

Addi~taCiona $200 tor 
0_ 

Wf- C/9i 445'5 I340¶ .144; '214 0 _ _ 0 0_ 

.i... W t ..i . , -- 4455-Svoot $2001 S2 00 $2.00 $2.00 $2.00 _ $2.00 $2.00 
cos $200.61 So _7 

$ 6.6 7 . . ._ $ 6d 671-$ -67 1 $ 6 $76 $ 6 .6 7 $ 6 .6 7 $ 6 .6 7 . 6 ,6 7 $ 6 .6 7 

Trm rainad is salUnit Cost ($/ft 618 $. so $ 
_ 

rt t ~ ~ n i$ 38 ,6 2 "'S .. .$oi 6 1 1 $ 18 ,58 8 , "$ 18,58 8 $0...-.- . .. $-o. . . .. 5 '- $0 

Sr40,dFailitDio2I- Costas. $19,6411 $19,641 so $53'2 $1,,j •' . $0 

tSubtota Conrcrte Floor-I Di 6 sa Coats $083 __ $ 
___ 

1622 0 36480 480 0 360 5_o . .0 .
0 

C. Concrete.F..t.... _ 32.-.____ 
Len' of CoDncrete 0 4444 Foc.tw -ft) __4_4_0 

veSC th of. Conre 'otn (ft)_ 
veWidth ofCoc Footi ft) 0 920 1920 0 1 2 0 v A248i8 0 144 ..... 1)- 900-4-4"0 2320.0 

M e of Coniorte Footins (t 0 .. . 53 71i 71 0 53 86 0 
"Volume--of Concrete4Fo-t-ing ($236.$380 

.....- $ 
ol-te$4.42 $4.42 ___ $4.42 $4 421 $4.42 $4.42 __ $4.42 $4.42 $.42 

$~0 ___ $ $26, $314: $314 S0 _ 2361_ 30 _ S 

-sbtowL Dis tC J~ tn $0i sao Cota3 
SI 5... $26,355 .... 11 

Coti is$57,100 S19,250 $16,352 $26355 $ $751 $2,588 $8,513 $112 

dtota l ,s aid Coit - S5. 10--.  

Su1b)" taosii 
$166,988 - - . .:.--- --- -

$1,000 $1,000 $1,000 $I o000 . _ $ ,o00 so0 Sol $ 

Radition Safet $ 0. .  

Tota Hfealthi alud 1Safet Cot $204,7501 - 67__ 

SUBOTA BULDIG DMOLITION AND IDISPOSAL COSTS- S480,914 -$4,7 $27612470 640 -$325 $2,8093 

SUTOTAL'BUILD)ING DEMLT N DSOA OT $1,647,318 I
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I V 1.I

i j~ ~- n e--e.

Volume fcir.D�mnosat AnuminI, ICI
0
A V��t sn..-.. (A�

0 a M,

�I .460

0

$0 

$1,460 

5400 

21700 
.100 

100 
$4.42 
$442

�SAA
NRC-Licewd Facility 

I Percentage (*/.)

Trans ~and Diss p ntoa(/ 
--- jSubtotla NRC4.ioencd'Facili!X Disposal Coats ___ 

SqabtotaiB 1~dii.iD salCosta 
B.Co ___ 

-Arojefbi4ckw Co,ýitre Flor(ft) 

- Vol une of Concree Floo (2y) 

I_ Subtotal OnrSite Disposal Costs 

__ L olutne for-,Disposal cy 

- - i~qraio~n Disposal U nit Cost pe DQ WdlieN.12(/y 
2. NRC4iNR-io~ ~csitidklip~~ ja Costs 

- SubtotalI Mt C-Liceno FFloor t Disposal Costs 

- - 0 egloCqa r*et Fooling (fi) 
Averagi~oConr Fdoting (t) __ 

-- - Ag,.WidthofCocncrete Footing(At) 
Volua ofý Conctate Footing (ft~) 

-Vohun of Concrete Footing(c) ___ 

- On-4Dspo~aacal Unit Coat Mer WDEQ Guideline No. 12 (S/cy) __ 

- Subtofig'Ctatcra - 'tnDisposal Costs

Woun fo-.spu - S -

$2.00 $2.001 

$6o7 $06 

$444 

1200. 800 
44 30 

$4 42 S_ 4.42 
$196 $131 

S2.098 $843Subtotal Djaoo�aA�Costa neT Ruilding
_ bTotal Dist oW.Cots "iýuid I 

~IR" Healt E~r $0st so_ ___ _ 

~Rdatiboi Sety Equipment ___-i z __ 

-Total Health and Sat costs _____ __ 

SUBTOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $60--.47 $2,3
TOTAL BUILDING DEMOLMON AND DISPOSAL COSTS

%AAU6PLUI %JII.Oi LDiatOsl Costs

-p

Volume for Dimnosal (ft�t

t�

Revised December 1998
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$17 191 

$540 1t 

.$4.42i

Man -Office PresFi.  

* - S .440 $4 *. $30 

-f .I (Y 

04 0 

$17 19 $7J 
S~j sso 

$1,440, S-1001 

6006 66 

055 

(0001 01 iS 

$4 4 1 400 

$(I 
$4921 _15 

01 0 

$200 S2 00~ $ 2.00 
$667 S6671 66 

so. $o1 so$6 

- - 1360 -0- 480 

$4,4 442 $4 .42 
$223 .4j 

$2,154 i 4600 $474 

W.F6=4 $ 3,4401 l08-1

0 

$17.19ý 

-$0 
$126 

1S0 
0.5 
90 
3 

100 

-3, 
- - $4.42 

0 
.0 

$6.67 
$0 

$15 

154 
4 

$35 
$176 

$0

__0 

$2.0 

$4,4 

-. $1,286 

so 

$65,13

$17.19 

s0 

1256 

100 
47 

$4.42 
$206

0 
0 

so 

7854 
291 

210 

-$4.42

0 
0 

--$2.00 

- ~ $206 

0 
4 

0 
'0 

$0

$302 

0 
0 

-0 
$11 
so 

0.5, 
630 

23 

23 
$__4.42 

$2.00 
$6.67 

S144 

44 

21 
$4.42 

$94 
$4i99



______________________________________ Exxon R&D D. E-Welltleld Morten NI 
Bulll% Dmobion nd,)JOEsalProcess Bide. Booster Stat. 1 .20 DdIl

NRC -Licefnsd Facili __I___ 

Percothage(%____ 
Volume for Dia osal (ft

TrisrtAtion, and Disposal Unit Cost (S/fl') _ _ 

lSubtotalNRC-Liccnsed FarilityDisposial Cost 
Subtotal Building Disposal Coits 

[Area of Con-crete Floor (ft) - . - - -

- Averge, Thckness of Concrete Floor (ft).

lVolume of Concrete Floor(i)',.  

1. On-Site 

1 Vohaine, for Dispossl'(cy) / 

jDii al*nit1Co-st *WDE__uidc ino NO. 12 (S/cy) 
lSubttiota wnSite DispossalCst 

2., ___NRC-Licensed Facalit 

I dditional $2.00/f forc C ation of concreto 

Volume for Di3. sal (ft 
-- -~. e . atio andiLoainit Unit Cost (STi). .....  

TrEaýTsoatafion aAd Dii osalUnit Cost (S/ft3 ) 
Subtotal NRC-Loitsecd Facilj~ D13 05al Costs.....& 

ISubtotal Conrcrte Floor Disposl Coats 
__C. TConrete Footing..-.. .

-. - Lenth of Cncrete~ Footing ( - .k.

Avecraa-e, Width of Concrete Footiin2 (ft'l
Vola..of onceteFootinalt. I

- - .
Volume of Concrete Footin, (cvi
On-mte Dispmsl Unii Cost por'WDE0 Guideline No. 12 ($/cv)

Stotal Concrete Footiniz Disvosal- Costs
Subtotal D8"osl Costs per Buildixqi
rot] ke!La4"

$30 $173.I ~ $288

$794 
$499

. 0 ...  

0 

$02 

$"0 

$4 421 
s$1 

0! 
0' 

$200 
$6.67 

$10 

1441 
4 

211 
$4.42

so 
$173

i , --- 4 - -l------ - .----

UlL lHealth and Safetv Costs

ITotal Heailth en Coate___

SUBTOTA B4UILDING, JDEMOLITION AND DISPOSAL COSTS
TOTAL'BUILDING DEMOLITION AND DISPOSAL COSTPS

* $17,178 -- $1,486

0l--O 

0 
9) 

S1731 

01 
01 
0 

0~ 

01 
S2 001 

0J
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-4

Volusito of Concretc Footing (pyl

i 4-- -+-

$17 19 

0SO! 

600 
U 51 

k 1) 

$49i 

$2 o 
$6 07i 

109 

4.  

* 4001 

$4.4 

i8,576,

Volaun No.  

$288 

(00 

100 

S4I) 

(I 

S0) 

$404 
S49 

(I 

$15 
$4 -1 

$40



ield Buildings & Equipment Removal & Disposal 
*i...Iar.. 1 l I....±. _ TV t' " rpi

A.um.tions: .  
Number of Header Houses per Wellfield ..  
Len of Piping r Header House (ft) .  
ITotal Length of Piping(ft) I.  

A. Removal and Loading

I R~~ifemovalj umt Cost ($/ft of pipe)
i Subtotal Weilfield: Piping Removal and Loading Costs
Tra ort and Disposal Costs (NRC-Licensed Facility)

A*_lageý Jiamete o6f Piping (inches) 
CI Chipe• %olune Reduction (a---.o 
Chipp Ied Volume pr We Fiiieid (ft)

A-Welifield 

15000 

S...$0.314[ 

0.005J 3 7.. .. . .

So DispsaliAssuming 10% Void Spae (ft') ..... .  Sub|toataltWelife nd IiDisposal'Unit Cost ($/ft) " - $17 
Subt-til-Wellfield Piping Transprt and Disal osts $7,099 

Wellfield Piping Costs per W..lfield1, $3(0,3491 
C.Caa itol ý9okts _I

PV Pi , A.gede 4-j-7--.-- . $4Q00.  
Total Wellfield ,iping, Costs -.,$762138 
Well Pm. SandTubin&........:..  

- -, Assum.tio -.....  

-P--- mpandtubing removal costs included under ground water restoration lab 
6 :%ofproduction/injection wells contain pumpsanor tubing 

_ A. ��"um ad Tuin Transporta and Disposal ..  
_ N:tlP bmrof Production Wells 

N- n 6ger ofuinjection Wells e50 

,Number of Production Wells with Puing __ _ 16_ 

, :16 2. Tubin Volume7` 

IAverage tubing leng h/weltfield based on avera e wyelldepth minus 25.  
Number of Production Wells with Tubin ___ 16 
Number of Injfection Wells with Tubing3 
Average Tubing Len gth ?r Well (ft) 475t 
ITubing Length per Weilfield (ft) --- 2~ 
Diameter of Production Well Fiberglass Tubing (inches) 2 

"__IDiameter of Injection Well HDPE Tubing (inches) -. 25 
Chipped Volume Reduction (ft'/ft) I l 0i005l

- lWillfieldPjlýi% Removal Unit Cost ($/ft of pipo

I , 14 0 (1Revised December 1998
WF BL[

|J .....

J

ff ellclg~U riping

B-W.ei__field IC-.Weulrcgd ID-Wellfield E-Wellfield F-Wellfield H-Wellfield 

18..201 _5 o15 42 15.  
15600 - I 50.o . 15000 15000 15000 

270000 300000o 60000 225000 630 25000 
....... ......- -- 666-o . ......  

$0.311 $0.31h1 $0.3.....$83,7()()!; S93,6001) -$i-.,6O,--• 1 ,f0 -- Iý
$..... ..... $18,600 $69",750 -- 75 

0.00i 0 0051 0.005 0.005 00 
1350' 15001'_ 3512 14851 1650 330 1235 -- --30 113 $17.19) $17ý11') I..• 1_7 9 _ 346.i9. S --- l 5 ,[ ... S -7i 

$171 -19 $$717.$1.1 
$25.527 $28.364: $5,673 2-12 8 _-$59563 . $2"1281 

$109227 $121,364i $24,273 $91,031 $254,8-63 $910-3

or costs 

141 1921 ... . 1 
319! 3431 91 -~307 5 2 

8 ..51. 1,15 27 86 31 . . 83 

. 1......... 313 83 

85i.. 1 5 27 .86 31 83 

191 2 061 55 184 --- 1 3 42 15251 575 5256247 

"1f1o 168-52Sf* '471-50 141750 -516250 102600 
2 .  

-. 2. ..1 1 2 1.25 142 . 25 1.25 
005-- - o)5O. 00 00 0.0..6 

191! 2061• • -- "---• 5o3

)G S.



Ifield Buildings & Equipment RemoVal & Disposal A-Wellfield 
I ICi dVolume Per Welifield (ft.).. 109 
Volume of Pump and Tubing ft( 1) C

B-W

Volume for Disposal Assumiig 10% Void Space (ft) 138 
Trans portation and Disposal U C s/ft ) __$17.19 

S _ Subtotal Pump and Tubing Transport and Dis psal Costs __ $2 ..  
Pump and Tubing Costs per Wellfield _ -_$2,372
Total Pump and Tubin Costs $119,195 

Buried T--akcine Ids 
Assumptions: 

-

AIB_- WelIIields use the same Iruni-ine
jD/E-Welfields use the sameitrunldine 

Length of Trunkline Trench 650 .........  
A. Removal'and Loading_ -----

line Removal-Unit Cost ($/ft of trench) $ 0o.85 
Subtotal Trunkline Removal and Loading Costs . $5,525' 

B. Transport andDisposal Costs (NRC-Licensed Facility) 1.3"HDPE Trukin•• -..• ' 
- Pi in L en gth ( ')~. 

'Chippe Volume Reduction (ft/ft)0.2 
Chpp Volume (ft) 143 

__ -2. 10".HDPETrunli-ne 
ChPi Vl Redfit) "13000(.  
Chipped Volume Reduction (ft3/ft) 0,2771 

4. 142" HDPE Trunkline ,.  I Pipin Legt (ftt) _-.  

Chipped Volume Reduction (ftft)0 

4114" HDPE Trunkline 

.. ' Chiplpd Vol Iume Reduction (fl•Ift) 0.359 

Chi Volume (ft) I - 0.. .  
Total Trunkline Chipped Volume (ft) 3744 
Volume: for Disposal Assuming 10% Void Space (ft) - 4118 
Transporttionand.Disposal Unit Cost ($1ft1) . . ... $17.19

Subtotal Tmnkline Transport and Disposal Costs
Trunkline Debommissioning Costs per Welfield I
Total Tnsnkfine Decommissioning Costs

4 I J4 ... 4-.--------- + --- I

$70,7881 
$76,313,

_$666,9171

elifield C-Wellfield D-Wellfield 
. 87-" 843 236 
.... . ... 9 -5 8 .. . . 2 6 3 

1054 ' 289 
$17.1 - - $17.19 

1l2,7031 ..i.3. $ 8.1 ..... $4,968 
181 9!.. i$4,968 

iD/E-Welfie

.. .

498�R e. i ed. . . . b e r 1 9 9 P a e 5 o f 3

IC

E-Wellfield 

795 
875 

$17.19 
$15,041 

ds

Well Houses ----- _ 

Total Quantity

b

4 

• " 498!
I . I "•, I
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5900j 2000

$0851 . $0.85 

$5,01o $10,20-0 

59001 _ 

oo22) (.022 
129.9i 264 

.0 1. 7 7 . . .. . . .  

(1.277, 0.277 
0 0 

I1 800 _ 

0.293? 0.--293 ~ -

3457,41 *7032 

0 . . 0 -.  

0.35•9 --- .359 

3587.2 7296 
3946 __8026 

$17.19 $17.19 
'67,9321 $137,96 

7287 $148,167 

570 ! y, ., - . .. 4 .0 

39 ---- 2--- -- -- - --I•g

S. . ... . -==,•* ,1• -- i

,I

F-Welmleld H-Wellfield 

2581 513 
2894 - 596 
3183 " 656 

$17.19 . $17.19 $5-- 4,716"- ... $7 

$54 716 $11,277 

11700 13200 

-. . $0.85 $085 
$9945 $1I1,220 

- 11700 13 200 
4022... .0•022 

2. 290.4 

.0 _ 0 

40.27 40277 
0 0 

0 
0.293 ý293~ 

0_ 

8658 9768 
9524 10745• 

$17.19 $1.. 7.19 

-ýi63718 $184,707 
j 173,663 $195,9.27" 
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field Buildings & Equipment Removal & Disoosal
Averg We House Volume (ftJ) . ..re lo12.5 
Ay Removal I 

____.  

ITo1o yVolume (Wi) 1125
Demolition Unit Cost per WDEQ Guideline No. I

Subtotal Well House Demolition Costs
urey and Decontamination 
lAssumptions:

($/ft")

I Cost per Well House __ 

Subtotal Stry and Decontamination Costs 
C. Dis sal 

- Total sVolumne;(cy.) ___ 

Volume for Dis sal Assuming 10% Void Space cy).  
Disposal Unit Cost per WDEQ Guideline No. 12 ($/cy)

Subtotal OnSite' Disposal Costs 1
Well- House Removal and Disposal Costs per We] 
Total Well Ho'Use Removal and Disposal Costs

I I 1.

Header Houses, 

Av eHeade~r Hfo-u-s-eVolu'me (-ftý)__.  
A. Removal,,-:

ITotal Volume (fit")
nnt CpeWDEQ Guideline No.  

- D olition Costs
B. Survey and. Decontamination

($/ft

':"jAssu' ptif s: [_ 
S ]Costv•raIder House 

_ Subtotal SUirvey anid.Decontaniunation Costs
C. Dispos•al.  

TtlVoilume (Cv)
SVolua -for Diiposal kssuming 10% Void Space (cy) 

j: - DispNsaglUnit Cost per WDEQ Guideline No.12 ($/A9)
Subtotal On-Site Disposal Costs

I I
T-kz�der Wrn�e R.emnv2t �nd fli�nn�al Cn�t� tier Welifieldi

_Total Header House Removal and Disposal Costs

T i

OTAL REMOVAL AND DISPOSAL COSTS PER WELLFIELD .. ! $ I13,899

$l.,678,020
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TOTAL WELLFIELD BUILDINGS AND EQUIPMENT 
REMOVAL.AND DISPOSAL COSTS

I ,, I .m

$1,678.020

I

J I

$0.152 

$450 

42 
46 

$5.45 
$...251 
$972 S$34,748 

5 

1600 

$0.152 
* $1,216 

$1,000 

. 296 

326 
$5.45 

$1,777 

$95,022

A-Wollfi•Id

I I .. .. m I I

_ts

Mfeld

I

B-Wellfield C-Wellfield D-Wellfield H-Wellfield - l 2.5 -- 12,5 HWl 
1.5 1 2.5 112.5 12.5 12.5 
6225i !. .  

6225] .7.2 1887.5 6000 17650 4875 
$0.152 .. $0152 . $0.152 _ 0.152 $0.152 $0.152 

... $946 ; •$ ,_i 2_ T'$- 1 $91 ---- --- 52 
~$ 1 ..... S ... • $ ,8 $741 

. ........ ... ..... .  249! $2,830 ~ $2,400_ $7,060 $1,950 

231 2410 2 5 24 290) 1--"77 244 719 
$5 45 $5.45 .. . 45 $5.4 - -- .5 -4 

$1,384' $1,581 _-$420.- $..,330 $3, $1,08 
$4,8201• $5,514 - 6 -. 2 $13,62 " $3,776 

" t~i201 4i60 . ... I5 42 iS 

16001. 160(4 1600 l600~ 1600 1600 
' 28801 " 3200o 1 6400 240.0 

S.... $o~s2 $0.125 -15 $01 $0.152 
$4,378i $4,8641 $ '-3 $ - $1,1...$,4 $9 _. _.... . .. $10,21,4 $3-,6--8 

$200.....0$2_0 $200 '$ 200 ___$200 $200 
$4,00$400) 7$8g00 __ 3 000._.$,0 3,0 

- -° 7 . . -.. I5 237 - . .. 88 "2 9 889i 

-173 * 1304. 261 978 2738 978 
$5.45 $5... . $5.45 .45 $5.45 $5.45 $6,393 $7,1071 $1,422 $5,330 $14,922 $5,330 

$14.371. $1 . 1__. $3,195 $11,978 $33,536 $11,978 

.. i .. .. ... .. .  
$141.1211 $233,814 ..$182,065 $122,692 $530,440 $313,989



Abandonment 

Well Abandonment ellfields 
f# ofProduction Wells 

# of !nection Well r__ 
# of Monitoring Wells
#of Restoration Wells 
Total Number of Wells 
Average Diameter of CasinR (inches-)

-I...

jWell Abandonment Unit Cost (S/well) 
Subtotal Abandonment Cost p, Wellfield --
Total Wellfield Abandonent .Costs 

Waste Disposal WellAbandonmenl Mi 
A. Well Pluggn 

Drill Rig.Operation (S/hr) 
Number of Hours.  
Drill Rig Operating Costs 
Cementin Costs 
Equipment Transport'Costs 
Well Cap Welding Costs _" 

Brine Makeup and Injection Cc osts 
su WlPu in costs-per Well 

B. Pump ismitling and Decontamination 
Number of Persons 
Number of Puxn S 
Pinps/Da ___ 

Number of Days 
5/a/Pcrson 

Subtotal Dismantling and Decon Costs per Well 
C. Tubing String Diso (NRC-Licensed Facilitf 

Len thofTubing. Strin (ft) .....  
Diameter of Tubing String .inches) 
Volume of Tubing String (Oft) ,_ ..

JTransportation and Disposal Unit Cost (Sift')
Subtotal Tubing String Disposal Costs per Well

Subtotal Waste Disposal Well Abandonment Costs per Well
Total Waste Disposal Well Abandonment Costs

* -�
I I

TOTAL WELL'ABANDONMENT COSTS

13 
I08 

5 

$280 

$ 3 0. 26si 7 

S1166,0434 

orton No.01-20 

31 
$4,50, 
$7,500) 
$i-,o~oo 
$1,6i00 

$i,509I 

$15,650 

2! 
2 

"0.5 
4 $1-2 

$896 

9000 

2.875 

$17.19 
$6,971 

$23,517 
$47,034

I L

A-Wellfield 

27 
so 
18

-- $1,213,077 --

Rcvised l)ccernbcr 1998 age I'F o! 3t1
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[

B-Wellfield 

141 

319 -67 

565 

450 
$277 

S56,449' 

Voilman No.33-27 

15(1 

.$4,6 50.  
$7,500 

$I,000o 

$1,50ol 

2 

41 

$896 

900o 

2,875 

$17.19 

$23,517

C-Welifield 4)-We Meld 

_ý4_391 

78, 38 

* 550{ 600 
$2841 $287 

$18•3,773 $54,23

E-Wellfield 

_ 143 
307 S~86 

-30 

~566 

550 

$160,518

I.  

K.112I 
�1.�����

, . .- . _ . . . .. - _l I ..

EWellfjeld H-Wellfield 

.... ..... 3 2 .... . . ..":!8 

855 "222 
134 81 

3 5_ _ 30 
1546 471 

5 . 5 
650 S00o 

$290 $280 

$131,998



Ald and Satellite Surface Reclamation A/B-Wellfield C-Wellfield D-Wellfield 

Wenlfield Pattern Area Reclamation ... .. ...__-_ 

,Pattern Area (acres) __1 2 25 3 9 
Disk Seýdin Unit Cost ($/acre) _............_$200 -. . $2-_0 $200

Subtotal Pattern Area Reclamation Costs pr Wellfield $5,000 $200 " 2 , 
Total Welilfleld Pattern Area 6ccamaion Costs _ - 43,600Are Re lm to Co t - 670 $1-. .. 8.... .. . ...  

Welihield Road Reclamation -... ... I ...t .  
A. Road Construction Before Januar 1, 1997 

Len dntof Weliield Roads (1000 ft) "2. 22 . 13 .....  
WellfieldRo!d Reclamation Unit Cost ($/1000 fl)w $580 $$580 

SubtotalPre-l997 Weilfield Road Reclamation Costs . .. .- . $7,07.,1 2.. . .  
B. Road Construction After Janiy .1, 1997 i "i 

Length of Wellfield Roads (1000 ft) 0 i.  
Wellfield Road Reclamation Un-t Cost ($/1000 ft) $2991 $29$i ........ 29 

Sub•oial Post4.1997 Wellfield Road Reclamation Costs I $0. $0( . .  
Subtota'RU dldReolamation Costsper Wellfield . .$7,07(i $(,554 . $1,392 
Total Wellfield Road Reclamation Costs $33,948 i C ZZL "l T7 7-- l_ .... , .. ....  

TOTAL SURFACEECLAMATION COSTS PER WEll .:..) $12,0707 $12 75 " .  

r L WEL[YUMLSURFACE RECLAMATION COSTS $77,548" , _ _ _ _ _ _ _ _ __"f " 1 - -. . . . . .. . . ..  

Satellite Area Reclamation Satellite No. 1 ISatellite No.2 iS-teiteN-o.3 

Area of Disturbance" (acres) ' 
- - Aerage TDeth of StrippedTo )soil (fi) .. ... 70i 7...6 

- Surfaee Om~de4 Level Ground .- 1 ji...;.. ... ".....  
Average Length of Topsoil Haul (ft) .. .. 1000:. () 500 

A. Rippi Overburden with Dozer .....  
. iin gUnit Cost peTWDEQ Guideline No 12, A-p.. I ($/acre) $581.67 $581.67 -6 

SbtdotlRippingCosts $582 $ .... $..2 
.. .. .... • ... .... . .. .................. ,$5821$ 8 

_ B. Topsoil Application with Scraper - -...  
1VoluMP,ofTopsoil c). Removed (ey).[ 1613l 1 , 1081 "r AlicafionUt Cost 'r WDEQ Guideline No.1" " .. p.C . . ..6. $. $0.60 ?Jý Subtotal ToM safil A• pication Costs $649 $649 

C-.: Discing and Seeding'' .. .. . .. / 
IDiscin Seeding Unit Cost ($/acre) . $200[ .... . $2001 $200 

Subtotal Discing/Seeding Costs $200 ... $2-01 $200 
Subtotal Surface Reclamation Costs per Satellite $1,750 $.... .. 1.431 

,Total Satellite Budding A rea R eclam ation Costs $4,6 !2F ....  

OTAL WELLFIELD AND SATELLITE SURFACE RECLAMATION COSTS -8-16-- .

13.3 

$7,714 

0 

$0 

$13,3.14

_$580 
-- _____7.$8,700 

2.4 

_ $299 
$718 

.29,418

0 S. . .. . .$580 

$299 

" $1,794 

$1,794 

$6,794 F-_ .•.. •> !>

Rev'ised 1Deceinh.'u 1 998
WF REC



*1,sceflaneous Reclamation I

IL ICPF/Office Area Reclamation ____ ______________ 

lAssumpions ______ 
I -•.,o I • 

I Concrete asphal, and building material used to backfill low areas I 
INo opsoil salvaged or applied (area is pre-law) I 

CP/Officearea= 10 acres .  

A Owing and HaulIn halt i 

Averag ehaul distance (it) 500! _______________ 

IISurface arade (%) f I %i
I Averap Thickness of Aspalt 0.f 
Surtice Ame (acres3.  

I ng Unit Cost WDEQ Guideine•No., .I(Siar) 4180 
Volume of A ~alt (c2743 

IHaulin Unit Cost prWDEQ Guideline No. 12, Ap.C ($/c) SO.O _______ 

Total bait i inand Hauling Cost $,9 __________________.  I Borrow cover ... 1'

I. ]Topsoi Removal/Replacement 

I m I ~sa onsl 

ISuriace area of bor row area (acres)3 Six inches oftopsoil removed and replaced at borrow area 
Volume of topsoil,(cy) 2420q 

T i emva-Rplacement Unit Cost (S/cy) SI10 
."Total Topsoil RemovaLReplacement Cost $_ _ $2.420 _ 

"-2. .Borrow Application - _ _"

. Final borrow cove--ph~~rnehr o4 I.vr~ i.............. ~ ___ 

'Average haul diitance I- 1Xio ft 
J, ,r 'Surface grade (00 00

'BorrowVolume(cv) 16133, 
Borrow Cover Unit Cost per WDEQ Guide•lineN 2..Ap•C($.c, 0. 601 

;Tota Borrow lication Cost 79 6 0.  
Total Borrow Cover Cost $12,100, -

- -.---ssu--o-s _, I
I ,I I Includes discin/seedin, of borrow area (3 acres)

Surface Area (acres) ._____ 13, _____ 

DiscinSeedm , Uni Cost •Sare) s2001 _ 

Total Discin •Seedin Costs _.._____ S2,6001 _" 

ITotal CPF/OIce Area Reclamation S17,4951

CPF/Office Area :
IA. IAssun~ipons

Satellite No. I

I_ ý CPF/Olfice Area Road is pre-law (no topsoi applied) _______

lSurface erade ;

I. I.
Satellite No. 3 i Voilman No. 33-27

0'%

Length of road (miles) -_2.51 3 
Aver roadwidth (R) . ____ 25_ 30 301 

B. Rjpi i and Haul~n Asphat_______ ______ ____ 

Ripping Unit Cost per WDEQ Guideline No. 12, Appj (S/ace $418.80 $418.80 S.41 8.80 S41 8.8( 

0', 

Hauling Unit Cost per WDEQ Guideline No. 12, .C (S/ky) - S.61i S0.00 $0O.0 $SO.O 
Subotal A*h RiPEping and Hauling Costs S1_ _ $13,012 $0S so So 

B~.. rvlR~oad Base Removal _ __ ____________ 

IAverage haul distance (ft) ____________t0 1000 1000 _____ Oý 
Gravel Road Base Width (f0) , 1 [ 0 14 14 I f 
Gravel Road Base Area (acres) ____j________0.0 5.1 1.7____ 
AIage Ro0 Bs DqA 00 0 O.5 0.5 0.2: 
Volume ofRoad Base (cy) 1 0 4107 1369 48 .  

Removal Unit Coper WDEQ Guideline No.-12, App.C (Slcy) $0.00 $0.60 $0.60 " SO.6t 
Subtotal Gravel Road Base Removal Costs_ _ $0 $2,464 $821 $S29 

C EjMt $. bde with Dozer - I . ..

vIcý(. PFC

1. Access Read Reclamation

_Owrrden Surfce Area (acres) I 1 0.0 10.9 3.6 30 
Ripping Unt Cod per WDEQ Guideline No.12, -A- II (S/acre) $581.67 S391671 $581.67 S581.67 

SubtoWl Rippin Overburden Costs I -_'1_._ ,_ . so S_6,3451 S2, 1.515 SI.763

o 
0 
o 
0 
0 

o 
f) 

9 
o 
3

I

0

0%: o%;



Miscelganeo Reclamation .  
D.To *I liApp on__ _______ 

Asumpti r ions 
S jAver• haul distance (t)0 5000 1500o 

T-| I I ii su Area ~a ( ) /0 4752001 1584001 132ob1 
TpoiSufac Area(ftz ___ 01 0.5 __ .  

S/ 1 / ! 01 8800 1.....  
VolumeofTopoil(cy) 0 8800 2933 2444 

TopsoilUnitCost perWDEQGuidelineNo.12, App.C(S/cy) $0.001 S1.27 $0.69 $0.691 
I jSubtotal Topsoil Application Costs s$01 $1,176 $2,024 $1.  
I E . D isci Seed' I- -..  

_ DiscinSeedin Unit Cot S/acre) 20I$ 
Subtotal Sedin cogs1 $1,5131 $2,182 $7271 

Subtotal Reclamation Costs p Access Road $14,5271 $22,167 $5,687 S4.3491 
Total Acces Road Recamation Cost ]4,,7•,7301 S P C. 

AT to SAI IS -to SA2 
II. Wytewater P e oaatMi 

WW Pipelne. PSR 

A IPipeline Removal and Loading I 
IjLengofHDPE Pipe Trench (at) 24000 22000 
Main Pipeline Removal Unit Cost ($/fR of trench) $0.85 $0.85_ 

u ISbotal Pipeline Removal Costs S20,4001 S18,700 
1B. jPipeline Transportation and Disposal (NRC-Licensed Facility) 

ICluppd Volume Reduction (Wft ) 0.0221, 0.032 
I Subtotal Volume of Shredded PVC Pipe (fW) 528 j 704j 
-Transportation and Disposal Unit Cost (Sftl) S.. 17.194 S 17.19 

'Subtotal Pipline DisCSal Costs $9,076; $12.1021 
C.Dscin See in __ 

I Assumpt ions: 
WI dthofPipeineTrenchd ) , •t. .10.___

I f ,Area ofP•p•line Trench(acres) 5< 5, 51.  

-,a ... _ S, Cttacre) ..... S200 __S__200 

!Subtotal Discin 'Seedin .Costs i .S1.102 S3, 1 2t 
Subtotal Reclamation Costs per Pipeline $30,578' $31,812 
STotal Wastewater P'tP Reclamation Costs 3 

IV. Radium Settling Basin Reclamation nd West Radium Pond 
__A Soil Sapig and Monitoring__ _______________________ ___ 

Number of Soil les 15; I _____5_____ 

$1 Ic _____________S601 ___60,_ __ 

Subtotal Soil Sampling and Monitornig Costs $900 $900 
B. ILiner/Subsoil Removal and Dis _____! 1 Asumtions" , __"____ _____ ___ 

Clay liner and subsoil constitute by-product material _ 

Thickness ofcla liner (ftl 0.251 0.25 
Thickness of contaminated subsoil ft) 05.2 0.25 

_ Removal amd Lading Unit Cost based on engineers des__ 
ý and Cat Perfominance Hantdbook _____ 

Width of Pond (ft) 90 90 
Lg of Pond (ft) 160 160 

_Surfaceeameof ý (A) 14400 14400 _ ____ 

1.Ramoval and Loading_ 

jVolume ofCla Liner(cy) 267 267 

yCa Liner Removal and Loading Unit Cost (j/ .) $3 S3 
Subtotal Liner Removal and Loading Costs I $800 $800 

_2 . T ran sp o rta tionV a n d or_ I__ -_72 o0 0 7 2 0 0 
II I - ~Volume of Clay Liner (Wt I 2070 _______ ____ 

Transotion and Disosl Unit Cost($/R) $6,67 $6.67 
Subtotal Lines Transportation and Msposal Costs $48,024 $48,024 

Subtotal LinerRmovaand R ICosts $48,924 $48,824 
C. CTosi I lic~ation__ __ _ _ _ _ _ _ _ _ _ __ _ ___ 

_ Area ofsumf-ae distaumnoe (_• -37500, 37500 

SAverag thiesi Of topsoil (11) "1 
Aver ahaul distance (ft) _ __ _2000 2000 

S u rfac e %• m_( ) . " - -- ,0 % 0 % 
Volume ofTopsoil (cy -- _ _ 1,389 . 1,389 
ITp 1 Unit Cost prWDEQ Guideline No.UA12 .C (Y$.7ey08)______

. .. - -1 ý



Miscellaneou~sReclatuatloD 103 ln8:_ 

I ISubti Topsoil ,i lication Costs _ _,08311 S_,083:__

ID. IDiscia' dn 

SArea ofstuface disturbance (acres) 
unit CStS/ce 

I SubtoalDisc Seedin Cost S200_2001 

Sutol Rlmaion Costs per Radium Pond I 
'Tol RAzjum Set i n Reclamation Costs $502,01 

IV. Iuze storag Reservoir RdmaonPSR-l PSR-2 
A. Soif lmn aM Analysis Costs I S3,o000 S3,0001 
B. Leaclate Collection Stem Removal Costa $5,000 $01 

I C. lTosi/Subsoil Aplication JI 
I I I ~l~w ions.  

A haul distance (t) 1000 150 
jSurfwce rade(, % %j 0%j 

Volume of Topoil/Subsoil (cy) 83000 740001 

jTopsiVSulbaoil Unit Cost prWDEQ Guideline No. 12, A C SI $.601 $0.001 

T il/ubueloil Unit Cost per WDEQ Guideline No. 12, App.E ($/cy) $0.000 0.1741 
I uItWal Toioil/Subsoil Aflication Costs per Reservoir $49,800 $12,876 

JSiface Area (acres) 6 32 

DIscinglSeedi Unit Cost S/acre) $200__---200--20 

Subtotal Discuig/Seeding Costs ;___$1,200 36,400 

-Subtotal Reclamation Costa per Reservoir -_.- $59.000_ $22.276 1

;Total Purge Storage Reservoir Reclamation Costs S81.276; I

nAssum os: 
Plowing nit Cost (S. acre I 

I Im tion Area (acres) 

INurnber of Cuhivations 
Subtotal Plowing Costs

Irrimator No. IA Irrieator No. lB 1 Irrieator No. 2
S•.O ,Sol S2,ooo! 

S3 1 0. 3$30 

3......55, 551 556 . . . .  
:21 21 

53,00]$3,3001 $6,960

_ C. D isrngSeeding 

•Ducing/Seeding Unit Cost (&;acre)

I Subtotal Discing(Seeing Costsi

S2001

svi .ooo
TSui•toiilieclansation Costa pe Irrigation Areal

$200
s11.000
$14.300S16.3001

$62,7601

VI. I Drlliag Fluid Storage Cell Reclamation
.. As ptions:

I ,Each cell is 00 ft (width) by I00 ft (iength by [0 ft (derthl

4 -�

$200o
$23.2001
M32.1602

I IVolume of each cell, discounting side slopes (cy) 3704____________________1z 
ISurface amea .dist.. anyce associated with each cell (ac-res)-....... I 

A••haul distance (ft) I ! 500 

IT poil/Sub•eil Unit Cost pe WDEQ Guideline No. 12,. p.C (S(cv) 1 $0.50 

To_ _ I//Subsoil Alptication Costs Sto"ra Cell $1,852 

Uiý ut Cost ('acre) _200 

Subtotal DicnSeeding Costs 13200 ___________ 

_ Subtotal Reclamation Costs per Storage Cell $2,052_ 

_ Total Number of Sto eCells, i 5_____s___, 

__TotaW Fluid Stoaem Cell Reclamnation Costs S10,2601 __________ ___ 

"jljDjN neatio Drillibde/ud Pit Reclamation -....  

Total number of delineation drillholes 1 850 
I Paventage ofdrillholes that need bentonite in top 100-ft 20% 

Bmtonite d labor, and s costs (S/drillhole) S160 
Total number of mud pits thai need Iling with backhoe 40 

Mu t reclamation cost (iu __ _ $30 

Area of surface disturbance acres 2 

A. Delineation D Tillole Off $27,200 

B. Mud Pit Backfll[ng I $1,200 

__C.__ ______________ I_________ I_________ _________

MISC REC

I [ Dmcing/Seding Uni Cosn ($/acre) 1 _ $200 i

" I

i

,• ,, • . ... . . .. ..,•, .



=Subactal DiscaingSeeding Costs W401g____ _ 

!Tatal Debmaadon DrilloleMud Pit Reclwamtion Costs S~S0 

1X.Exon Sieamt Extracto S)PnRelaion L 

Assu rions: 
P0ond dimensions are 55 ft (width) by 130 ft (leng~t~y 7 ft (depth) 

i !Lime and sludge constitute by-prot mraterial____________________ 
[Soil beneath liner is not contaminated -_ -----__ __ ___ _ 

I Average thickness of liwe and sludge (it) 
jIIBackhoe olaion unit cost = $45/i (not includ~inoeaor) 

Volume of By-Ptouct Matertal (11) 
IA IRemoval and Loading 

I Number of Backhoes__ ________ 

1 Numberof Hours I 124 
1 $ftriawkhoe 14511 

fots $ 1,0731 
1 2.La1!±6 

I Nunmber of Persons 11
I Nuniberof Hours .241 

I SII hr4/Persn I$14_____ 

Labor Costs I$334 
ToaRemoval and Loading Costs S ____ 1.407, 

B. T tion and Disposal (NIRC-Licensed Facilim,) ___________________ 

ITransportation and Disposal Unit Cost (S tt') S17,19, __ 

!TotalT~p~to an'InsLCos- _ S122.909i 
jtlExxon SX Pond Reclamation Costs S124,3161 ___ 

X. 1Revegetation. oEion Reclaimedands 
Asswu tions: 

Re idn tntal areas of erosion (S. acre) 20 
tSurface Area.(acres)l __ 2-17' _ 

__jotal Exxon Reclaimed Lands Revegetation Costs 543A4001 __ 

TrOTAL MISCELLANEOUS RECLAMATION COSTS 5579,441

MISC REC

j



RADIUM TREATMENT 

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

Radium Treatment Costs per 1000 Gallons 
Chemical = $ 0.177 

Filtration = $ 0.021 

Electricity = $ 0.019 

By Product Disposal of Sludge = $ 0.097 

TOTAL RADIUM TREATMENT COSTS PER 1000 GALLONS = $ 0.31
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GROUNDWATER SWEEP (GWS)

Assumptions: 
1. All pumps are 5 hp pumping at 5.0 gpm 
2. Cost of electricity = $0.03/kwh 
3. All water pumped is treated for radium removal at actual cost of $0.31/1000 gallons 

4. All water pumped is disposed at irrigation facility with a 20 hp pump 

5. Repair and maintenance costs estimated at $0.03/1000 gallons 
6. Process sampling and analysis costs estimated at $0.03/1000 gallons 
7. Labor costs are not included 

Wellfield Pumping Costs per 1000 Gallons 
1000 gal X 5 hp X 1 hr X 0.746 kwh X $ 0.03 - $ 0.373 

5 gpm 60 min hp kwh 

Radium Treatment Costs per 1000 Gallons = $ 0.31 

Pumping to Irrigator Costs per 1000 Gallons 
1000 gal X 20 hp X 1 hr X 0. 746 kwh X S 0.03 - $ 0.019 

400 gpm 60 min hp kwh 

Repair and Maintenance Costs per 1000 Gallons = $ 0.03 

Process Sampling and Analysis Costs per 1000 Gallons = S 0.03 

TOTAL GWS COSTS PER 1000 GALLONS = $ 0.77
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REVERSE OSMOSIS (RO) 

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

Hydranautics RO System Design Software, Version 6.0 (1995) 

2. Cost of electricity = $0.03/kwh 

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 wellfield 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 

9. Process sampling and analysis costs estimated at $0.03/1000 gallons 

10. Labor costs are not included 

Reverse Osmosis Costs per 1000 Gallons 

Electricity 
= S 017 

Chemicals 
= S 0.26 

Membrane Replacement = S 0 15 

Repair and Maintenance = S 0 26 

Pumping from Wellfield = S 0.37 

Pumping to Wellfield =S 0.019 

Radium Treatment 
$ 0.31 X 0.2 = $ 0.0628 

Pumping to Irrigator 
$ 0.019 X 0.2 -= 0.004 

Process Sampling and Analysis = $ 0.03 

TOTAL RO COSTS PER 1000 GALLONS = $ 1.33 

UC-RO
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CHEMICAL REDUCTANT 

Assumptions: 
1. Based on actual operating costs during restoration act:vities 

2. H2S introduced to RO permeate at concentration of 400 mgiL 

3. Volume distribution varies with each pattern, average = 200.000 gals/pattern (i.e., approximately 

one pore volume at 50% of pattern areas) 

4. Chemical cost = $0.367/lb. includes tank rental and safety equipment 

5. Labor costs are not included 

Chemical Reductant Costs per Pattern 
200kga < ______ 

m ~ 2.205E-06 lbs X$ 0.36 
20kgal X_3785 L X 400 mng 2 20E0 b -36 $ 245 

pattern 1 kgal I L mg lb 

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 

UC-ELUT
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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 

4. Repair and maintenance costs estimated at $1.25/1000 gallons 

5. Chemical costs based on average injection volume of 8,000,000 gallons per year 

6. Labor costs are not included 

Waste Disposal Pumping Costs per 1000 Gallons 

1000 gal x 75 hp X 1 hr X 0.746 kwh $ 0.03 -$0.62 

45 gpm 60 min hp kwh 

Repair and Maintenance Costs per 1000 Gallons = $ 1.25 

Chemical Costs per 1000 Gallons 
= $ 2.73 

Scale Inhibitor = S 1 20 

Corrosion Inhibitor = S 1 16 

Oxygen Scavenger = 3 0 37 

TOTAL DEEP WELL INJECTION COSTS PER 1000 GALLONS = $ 4.60 

8 28 UC-WDW
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WELL ABANDONMENT

Assumptions: 
1. Based on 1998 PRI contractor costs.  

2. Use backhoe for 0.5 hr/well to dig and reclaim pit- Backhoe cost at $45/hr.  

3. Use drill rig for 1.25 hr/well to remove liner assembly at a cost of $1 10/hr.  

4. A cementer is used to pump plug gel into well.  

5. Use cementer and tow vehicle for 0.5 hr/well. Assume cementer and tow vehicle cost $20/hr 

6. Labor for pulling hoses, running cementer, inserting plug gel, etc. will require 2 workers at 

$15/hr for 2.5 hrs/well.  

7. Materials include a hole plug at $1.75 and one sack of plug gel/100 ft of 5 inch well casing.  

Cost of plug gel is $6870/sack.  

Well Abandonment Costs per 100 ft of Well Depth 

Backhoe 
0-5 hours X $ 45 per hour =$ 22.50 

Drill Rig 
1 25 hours X S 110 per nioLIr =$ 137-50 

Cerventer/Tow Vehicle 
0.5 hours X S 20 per hour =$ 10.00 

Labor 
5 man X S 1500 per man =S 7500 

hours hour 

Materials (Fixed Cost) 
1 hole X $ 1 75 perhole =S 1.75 

plug plug 
Total Fixed Costs =$ 24675 

Materials (Variable Cost) 

1 sack plug gel X S 6 70 per =S 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 

UC-WA
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FIVE YEAR MECHANICAL INTEGRITY TESTS (MIT)

Assumptions: 
1. Based on 1998 PRI contractor costs.  

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

3. Use water truck for 0.5 hr/well at cost of $30/hr.  

4. Use logging truck for 0.75 hr/well at cost of $45/hr.  

5. Labor for operation of pulling unit will require 2 workers at $1 5/hr 

6. Labor for operation of water truck will require 1 worker at $1 5/hr 

7. Labor for operation of logging truck will require 1 worker at $30/hr 

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

X $ 30 per hour 

X S 30 per hour 

X S 45 per hour 

X S 15 pernour X 

X $ 15 per hour 

X S 30 per hour

=$ 7.50 

=$ 15.00 

=$ 33175

2 workers =$ $7.50 

=$ 7.50 

=$ 22.50

Page 30 of 36
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MAIN PIPELINE REMOVAL 

Assumptions: 
1. Trenching with trackhoe at 1500 ft/day 

2. Pipeline extraction and backfilling with trackhoe at 1500 ft/day 

3. Trackhoe rental: $1600/week 

4. Fuel cost: $9/operating hour 

5. Trackhoe operation requires 1 worker at $15/hour 

6. Pipeline extraction requires 2 workers at $15/hour (in addition to trackhoe operator) 

7. Pipelines removed simutaneously 

8. Includes removal of manholes 

9. Operating schedule: 8 hrs/day, 5 days/week 

Main Pipeline Removal Costs per ft of Trench

$ 1600 1 week 
week 5 days 

$ 9 X 8 hrs 

hour 1 day

Trackhoe Operation 
$ 15 8 man hrs 

man hr 1 day 

Pipeline Extraction 
$ 15 X 16 man hrs 

man hr 1 day

2 days =S 0.43 
1500 ft 

2 days =S 0 10 

1500 ff 

2 days..= 0-16 

15 00 ft 

1 day =$ 0.16 
1500 ft

MAIN PIPELINE REMOVAL COST PER FT OF TRENCH =$ 0.85
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Equipment 
Trackhoe

Fuel

Labor

UC-MAIN



Abbreviations/Acronyms

$ Dollars 
$/Kgal Dollars per 1000 gallons 
avg average 
ft feet 
ft12 square feet 
ft3 cubic feet 
gal gallon 
gpm gallons per minute 
H&S Health and Safety 
H2S Hydrogen Sulfide 
Ff2S04 Sulfuric Acid 
HCI Hydrochloric Acid 
Hp Horsepower 
Kgal 1000 gallons 
Kwh Kilowatt-hours 
NaOH Caustic Soda 
OD Outside Diameter 
PPE personal protective equipment 
PV Pore Volume Estimate 
reqm't requirement 
RO Reverse Osmosis 
WDW Waste Disposal Well 
vd3 cubic yards 
yr Year
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