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Mr. Richard F. Clement, Jr., President 
Hydro Resources, Inc. 

,:~ l-..-\f=F 

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, lnc.'s (HRl'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 HRl's 
proposed Church Rock - Section 8 in-situ leach uranium mining project. HRl'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. 

Enclosures: As stated 

cc: K. Yuhas, NMED 
See Attached List 

SEC.,'{ ..-£1-\ D - oo 1 

Sincere! 'J~ 

John J. Surmeier, Chief 
Uranium Recovery and 

Low-Level Waste Branch 
Division of Waste Management 
Office of Nuclear Material Safety 

and Safeguards 
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Mitzi A. Young, Esq. 
Office of the General Counsel 
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U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

Jep Hill, Esq. 
Jep Hill and Associates 
PO Box 2254 
Austin, Texas 78768-2254 

Richard F. Clement, Jr. 
President 
Hydro Resources, Inc. 
PO Box 15910 
Rio Rancho, New Mexico 87174 

Mitchell W. Capitan, President 
Eastern Navajo-Dine' Against 
Uranium Mining 
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Jenni Denetsone 
Area Realty Office 
Bureau of Indian Affairs 
Navajo Area Office 
Real Estate Services 
PO.Box 1060 
Gallup, NM 87305-1060 

Alan Downer, Director 
Navajo National Historic Preservation Dept. 
ATTN: Peter Noyes & Rolf Nabahe -
PO Box4950 
Window Rock, AZ 86515 



Douglas Meiklejohn 
New Mexico Environmental Law Center 
1405 Luisa Street, Suite 5 
Santa Fe, New Mexico 87505 

W. Paul Robinson 
Chris Shuey 
Southwest Research and 

Information Center 
PO Box 4524 
Albuquerque, New Mexico 87106 

Anthony J. Thompson, Esq. 
Counsel for Hydro Resources, Inc. 
Shaw, Pittman, Potts & Trowbridge 
2300 N Street, N.W. 
Washington, DC 20037-1128 
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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, lnc.'s 
(HRl's) proposed "Performance Bond and Trust Agreement Formats" submittal, dated March 19, 
1999. Section 11 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. 

2. 

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 shouJd be. established 
for each of the aforementioned bonds. 

ACTION NEEDED: 

HRI should submit a penal sum amount for both the performance and p~rformance 
guarantee bonds prior to NRC staff approval of HRl'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. 

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: 

HRl'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 mentioneEI 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: 

HRl'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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r~quirements. 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 HRl's proposed surety instrument and in its March 19, 
1999, letter to NRG 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: 

HRl's proposed restoration and reclamation plan (hereafter referred to as 'rec plan') 
lacks sufficient enough detail for the NRG staff to make an adequate decision with 
respect to the acceptability of HRl's reclamation costs. Specifically, HRl'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 
NRG staff to determine the acceptability of HRl'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. 

I 
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7. COMMENT: Cost Areas for Restoration and Reclamation Activities 

DISCUSSION: 

HRl's proposed rec plan fails to adequately address numerous areas of 
decommissioning regarding restoration and reclamation costs. The following areas are 
deficient in HRl'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 overhea9 costs are 
sketchy; and f) no contingency cost is reflected. As r:nentioned in Comment 6 above, this 
information should be descriptive enough for the NRC staff to determine the acceptability 
of HRl'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: 

~ HRl'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 (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. 
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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 thatgroundwater 
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 ESTIMATE 

A. Groundwater Restoration $4.547.963. 

B. Wellfield Reclamation 2,308.364 

c Commercial Plant Reclamation/Decommissioning 339,445 

D. RO Building Reclamation/Decommissioning 49.918 

E. Evaporation Pond Reclamation 407.536 

F \1iscellaneous Site Reclamation 60,870 

G. Deep Disposal \\'ell Reclamation 65,055 

H. I - 196 Brule Aquifer Restoration 26 466 

Subtotal $7.805.617 

I. Contract Administration (I 0° o) 780.562 

J. Contingency ( l ~ 0 o i l l 70 843 

TOTAL $9,757,022 

Enclosure 2 



BASIS OF COSTS:. 

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

I. Labor Rates: Labor rates are ba~ ,m 1998 actual CBR labor for plant and wellfield operations including ben.::tits and paHoll 

taxes. plus 20% for contractors overhead and profit. 

1 Disposal Costs: Disposal costs oi b\vroduct material arc based on a cunent disposal agreement held bv Cl3R 

Packaged Matenal $10 00/cf 
$81.00/cv 

Transport Cost 

$2 . .+2/ci 
$66.00/cy 

$12.+2/cf 
$147.00/cv 

SoiL etc. 

Disposal of non-byproduct matenal \\ill be at a licensed landfill per NDEQ pem1it. $10 load t~c plus transport cost of $360/20 • 

tons ·zp. 30 miks. 

3. Powa Costs Based on actual l '198 p,1wcr C<.'"ts 111cluding dcmanJ t' ~tor. cncrgy charge, taxes. and scr:ice ices. $0Ji5;K \\-hr 

Equipmi.:nt Costs 

Fuel(2l Mob. &(3) 

Cost Demob Total 

($/hr) ($/hr) 1$/hr) 

13a,;.:1 I 1 

Rental 

EquiQment c,1st 
1,$/hrl 

L.1hur l)pcr. 

CLlSt Cost 

1$11u·1 ($/hr) 

!Tl2 Loader 21 17 9 .+ 2 53 

Shredder 12 incl. incl. 12 

Bulldozer (D8N) 85 17 19 12 2 135 

incl. incl . ..+2 
Smeal .+2 incl incl 

Mixing Umt 12 incl. incl. 12 

(l) ·From Nebraska Machinery rental rates for lT 12 and D8N. Shredder and mixing units are estimates 
(2) From Caterpillar Handbook. Ediuon 19 fuel consumption using $1 00/gal for diesel cost. 

(3) Based on $2.08/mik at l)t) m1ks one wav x 2 tnps/l 76 hours. 
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A. GROUNDWATER RESTORATION 

Mine 
Unit 

MU-I 
MU-2 
MU-3 
MU-.\ 
MU-5 
MU-6 
MU-! 

Restoration costs are ba..'ied on rcst01ing Mine UmL~ (~\C-1 I. 2. 3. -L 5 ,mJ 6 \It'- I. 2. 3. 4 anJ 5 are based on actual mstalkJ 
information. Ct>nstruction of MU-6 1s underwa\» 

Thickness 
(ft) 

19.6 
16.3 
12.5 
12 9 
1-l.4 
I(, 2 
15 I] 

:'-lo. 
Patterns 

:;x 
52 
57 
')0 
I~~ 

191 
21-1( I 

Pattern 
Size 
(ft2) 

I 0.62-1 
9,800 
IU.28-l 
I0. 7 (i5 
f'j5/ 
'.'i(, I 
I ()_r ·• ·., 1 

Porosity 

1)29 
1}29 
n 2'.) 

I) 29 
rJ2~J 

1) 2') 
~') 

Pore 
Volume 
(gals) 

17.165,000 
18,018,500 
15.894,490 
28.918,420 
-14,142,110 
50,748.970 
65.076,000 

Mine Unit 
Total Area 
(Acres) 

<)J 

11.7 
I 3 .-1 

'" ~ _.) : 

31 8 
'..\ 2 
+5 ·) 

'I~: 

------------------



I 1 Remo\'\:: I pore volumes (PV"i grnundw:ller tr<mst'cr1swccp 
o Produce at l.150 gpm with 1)6) 3 2 t-'Pm downhok pumps 1 5 HP) 
u Total horsepower = 180 HP 
u T1mc to do wurk: 

I PV x 17-165.000 gal/PV \I m1wL150 gal x 
I houri60 min = 249 hours 

a. Power Cost: 
249 hours\ 180 HP\ .75 K\\:'l!P \ $0 05/Kw-hr = 

b. Labor Cost: 
249 hours\ 2 man-da~·;8 hours\$ I 36/irnm-dav = 

$1,681 

or $0 59/l 000 gal 

2) Treat 4 PV with R.O and rc-mject permeate using a 300 gpm R.O unit. 
o 4PVx 17,165,000gal/PV\ I rrnni3UUgal\ I hr/60rmn=3.814hours 

a. Power cost: 
Dn\mhok rumr HP 

31"1() t-'Pm;32 gp11111ump \ 5 i I!' 1111mp 
ln1cctton Punip 
R.O S\stem 

R.O L'nn pump 
Pem1eate pump 
Waste pump 

-l - ! IP 
~ 5 ! I!' 

i 23 Ill' 
111 I IP 
~I IP 

243 I U} 

3.814 hrs x 243 HP\ :5 Kwtl IP" $0 05,'Kw-hr = 

b. Chemical Cost: 
Antiscalant: $31 /gal x 0.20 gal/hr x 3 .814 hrs = 
Reductant: $0 29'1b \ 0 .. 5G lh Na2S. l <iCH\ral \WV 
:-.: 17.165,000 gal1PV= 

c. Labor Cost" 
3 .814 hrs x 2 man-Ja\ ::.; h<lllh \ S 11!'1 man-Ja\ = 

Total 

3) Recirculate I P V \\1th rcductant a I . 1511 gpm 
a. P,1wcr Cost: 

t 36 1 5 HP J,1wnhL1le pumps = 
1 I I In.1cct1on pump = 
T<ital !IP 

I ~I.I HP 
311 I IP 

210 I !P 
210 HP:-.: 249 hrs:-.: 75 K\\.] lP \SU 115.l~w-h.r = 

h. Chemical Cost 
I PV x 17, 165.000 gal/PV' 0 56 lb Na2Sil 000 gal 
x $0 2911h = 

c. Labor Cost: (sec above) 
Total 

$34.755 

23,647 

I l.l 5U 

,,r $2 9011.IJOO gal 

$ 1,961 

or $0 77 /I 000 gal 

3 
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$199,228 

$13,215 
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4) Spare parts, tilters. consumables. etc 
for items. 1-4 aboye are estimated to be $16.468/yr 
L) Time to do work is 3J58 hours/24 hours 

= 140 davs 
a. $16.468/yr:-; 140/365= 

5) Sampling and Monitoring. 
o Number of wells to be sampled are a minimum 

of I 0 per mine unit or I /acre plus an\" monitor 
wells on excursion. 

a. Sample prior to restoration 
I 0 wells\ $150/well c32 parameter suite 1 = 

b. Phase [sampling (GW transfer/sweep): 
IO wells\ $47/well (6 parameters)\ I month= 

c. Phase 2 sampling t4PV R.O .. IP\' reductantl 
I 0 wells x $150/well \ 6 months= 

J. Phase 3 sampling (stabdizallon I 
I U \\db\ $150/well \ti mur1ths = 

c. ~1ornlLlr well sarnplin!?: 
14 \\ells x 2 samplcsim@th x $r \1 ell ' : .~ !11l)l1ths = 

!". Other lab <malvsis l radLm. unn:.il\ sis. etc' 
$806/month \ 5 months = 

Total sampling and m,1rntunng 

6) Super:isor; labor for restoration \1nrk 1 indudmg 3 3'1 
"' 

overhead factor) 
a. (I) Engineer $6,256/month \-; months = 
b. (I) Radiation Technician $5,:1.12/month \ 7 months= 

(Operator wages included in above calculallons i 

MU-1 TOTAL 

$1.500 

-170 

$43,792 
16 484 

$6.116 

$ 80,276 

S350,290 



l) Rcmon: l PV. gw trans!Criswcep. 

2) 

3) 

o l PVx l8.0l8.500gal/PVx l mm/l.l50gah 
I hr/60 min = 26 l hours 

a. l PVx l8.0l8.500gal/11Vx$0.59/lOUOgal= 

Tr..:at .+ PV with R.O and inject p..:1meate. 
o .+PV x l 8,0 l 8,500 galiPV x I min/300 gal x 

I hr/60 mm = 4,00.+ hours 
a. .+ PV x l 8.0 l 8,500 gal/PY x $2 90/l 000 gal = 

Recirculate l PV with reductant. 
o Time= 26 l hours 
a. lPV x 18,018.500 galJPV x $0 '' 1000 gal=. 

.+) Spare parts, c::tc. 
,i Total t1mt~ tn dn \\ urk = 1-t' ,Ja, s 
a. 

5 i Samplmg and monaonng - 12 rcst,,rauun \\ clls ;1lu . .; 
l-i monitor 11ells. 

7) 

a. Sam pk pnur tLl resturat1L in 

12 \1dls x $150/well 
(32 paramdcr suite 1 = 

b. Phasc I sampling (gw transt'er1s11ecpl 
12 wells\ $.+7/well x 
1 month (6 parameters) = 

c. Phase 2 sampling (WV R.O. 1 PV rc:ductanLJ 
12 wells x $150/well x 6 months = 

d. Phase 3 sampling (stabilization 1 

12 wells x $ l 50/wcll x t1 munths = 

Monitor well sampling 
l.+ wells' 2 sampks,month '\ sr \\ell 

:-,: 13 months= 
Other lab analysis 1 radon. unnah sis. 
etc) $806/month :-,: 5 months = 

'.\tu-2 TOTAL 

'510.63 l 

$13,87.+ 

56.632 

$ l .:-lOO 

564 

10,800 

10.:-lUO • 
l '. 108 

S.+5.102 

$80,276 

5365,530 
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I J Remov..: l PY. gw transfor/swe..:p 
,1 l PV \ 15.89.+ . ..\90 gal/PY\ I m11111.l50 gal\ 

l hr/60 min = 230 hours 

2) 

a. l PV \ 15,89.+...\90 gal/PV \ $0 591!<i0U gal= 

Tr..::ll ..\ PV with R 0 and miect r..:m1..:alL~. 
o .+PV \ l 5,89..\...\90 g.al/PY-..; I m111J30(1 t'-al \ 

l hr/60 mm = 3 .5 3 2 hours 
a. .+ PV \ 15.89.+...\90 gal/PV \ $2 •JO'liJl°IO gal= 

0 

a . 

Time = 230 hours 
IPV \ 15.89..\..+90 g.al/PV-..; $U.'...,i1Clli0 gal= 

..\) Spar<.: parts. etc 
11 T,Jtal tun..: tLl .lo \\llrk =IM' J,1\,; 

.51 

6) 

U . 

Sampl111g. and mu111t,,nng l ~ rc,;t,,r:1l!1'l1 \1cil:; !'lu,; 

I.+ momtor wdb 
a. 18 wells\ $151)/\1,cll = 
b 18 wells'\$.+ 7 iwcll ' l 1mmth,; = 

c. 18 wells\ $150/wdl x 5 months = 

d. 18 wells \ $150/wdl \ti months = 

e. 

r 

14 wells\ 2 sampks/month \ sr \\t.:11 
\ 12 months= 
Other lab $806/month \ 6 months = 

Total 
Supcrv1sorY l.ahor 
a. I 1 ·1 Eng.meer $6.256/m,1nth '\ fl months = 

h l l) Radiation T..:ch111c1an S5.2 I 2:nwnlh \ t• months= 
l. Operator wag...:s me ludcd I!1 a\-11.'1 c ~,1kul aunn,; 1 

MU-JTOTAL 

6 

$2.-(>() 

;><:..\() 

13 .5UU 
I ti.200 

1s:n2 
..\ 8.'6 

$37536 

$12.239 

$53.87.+ 

s 68.808 

S336,16-l 



1) 

2) 

Remo\·c 1 PV. g.w trans!C!r/s\\eep 
ll 1 PV \ 28,918..+20 g.al/PV \ 1 nun/ l. I 5t) gal \ 

1 hr/60 min = 41 9 hours 
a. I PV \ 28.918..+20 g.al/PV \ $0 59/!00U gal= 

Treat .i PV with R.O. and inJeCl penneate. 
,, 4PY \ 28.918..+20 g.al/PV \ 1 mm/300 g.al \ 

1 hr/60 min= 6.426 hours 
a. 4 PV \ 28.918.420 gal/PV \ $2.90/11)00 gal= 

3) Recirculate 1 P V \\'!th rcductant. 
o Timc = .i 19 hours 

a . 

.i \ :-;parc parts. ctc 
,, l"otal tnnc lll Ju \l•lrk = 311:; Jay,; 

5) 

6) 

J. 

:-iamplmg. anJ momtonn!;! :'.5 rcst,,r:1t1"n \\L·ib piu;,; 

18 monitor wells. 
a. 25 wells\ 150/well= 
b. 25 wells \ 4 7 /wcll \ 1 months= 

C. 

d. 
e. 

f 

25 wells \ 150/well \ 9 months= 
25 wells\ l 50/well \ 6 months= 
l 8 wells \ 2 samples/month 
\ 47/wcll \ 16 months= 
Other lab· $806/month \ l (1 months= 

Supervisor\' Labor· 
a. 1 l \ Eng.inecr: $6.25t)/mlinth' 111 1minth,;= 
b. 1 1 '!Radiation lechmcian. $5.2 l 2/in,inth 

\ 10 months 1 Operatllf \\ agcs mcludcJ 

111 abo\·c calculatilms l 

MU--t TOTAL 

7 

$3.150 
l.175 

33.'750 
22.500 

2- .11-2 
:..; I )()(l 

s 11.(162 

$335.454 

S22.2Li-

$96J07 

$1 l 4.680 

S599,-U l 



1) 

2) 

1) 

Remove I PV, gw transfer/sweep. 
o I PV :-.: 44.1..\2,110 gal/PV :-.: I minil.150 gal\ 

l hr/60 mm = 640 hours 
a. l PV x 44,142.l l 0 ga!/PV \ $0.59/1000 gal= 

Treat 4 PV with R.O. and inject penneate. 
o 4PV :-.: 44.142.110 gal/PV :-.: I min/3UO gal\ 

I hr/60 nun= 9.809 hours 
a. 4 PV :-.: 44.142.110 gal/PV :-.: $2.<JO/IUOU gal= 

Recirculate I PV with reductant. 
o Time= 640 hours 
a. IPV \ 44.142.110 gal/PV x $0.7711000 gal= 

4) Spare parts . ..:tc. 

o !'Lita! time u dL1 work = 462 Jav,; 

5) 

6) 

a 

Sampling and nwm1,1rrng ·'3 re,;wratwn \\ell,; plu,; 
52 mom tor\\ ells 
a. 3 .J wells\ $I 5C1mell= 
b 31 wells :-.: $4-: .'\\ell \ I imrnth,;= 
c 3 3 \',db :-.: I :SO, well x 14 mL111ths= 
d. 3 3 wells :-.: l 50iwdl :-.: 6 months= 
<::. 52 wells x 2 samples/month 

x 4 7 /well x 21 months = 
f Other lab $806/month x 15 months= 

Supervisor~: Labor 
a. 1 I) Engineer· $c-1.25(11mtmlh x 15 !11LlnLl1s= 
b ( l) Radiation Teehrneian. $5.212/month 

x 15 months l Operattir \\·a!;!eS 1ncludeJ 
m abo\·e eakulall•-111' 1 

MU-5 TOTAL 

$4.050 
1.55 l 

69.300 
29,700 

102.648 
12 090 

$26.044 

$512,048 

$33,989 

$220,239 

$172.020 

S985,18..t 



!) 

2) 

Remove \ PY, t-rw transfer/sweep 
o I PY x 50.748,970 gaWY x I mm/I, 150 gal x 

I hr/60 mm = 73 5 hours 
a. l PY x 50.7.+8,970 gal/PY\ $0.59/1000 gal= 

lreat .+PY with R.O. and inject pt:rrneate 
o .+PY x 50.7.+8.970 gaWY x I min/300 gal x 

I hr/60 min= I l .278 hours 
a. .+PY x 50.7.+8.970 gal/PY\ $2 90/1000 gal= 

Tim..:= 735 hours 
a . l PY x 50.7.+8.910 gal/PY x $0.77/\000 gal= 

.+) Spar..: parts, ..:t..:. 

5) 

6) 

o Total time to do work = 5 3 I da\·s 

a. 

S<m1plmg <Uld mn111tL1n11g _,:; rcst1lrat11'n \\clh p!u,; 
52 nwrntor \\ell:; 
a. :;:; wells\$ I )i),\\ell= 
b :;:; wells\ $.+7 1\\cll' l nwnths~ 
c :13 \\ells\ 1511,\\cll \Ill !llL1llths= 
J. 33 wdls x ! 501wdl \ L; ml1nths= 
e. 52 wells x 2 sarnples/mllnth 

x .+ 7 /well x 3 2 months= 
f. Other lab: $806/month x IX Illlmths= 

Supervisory Labor· 
a. (I) Engineer: $6.256/mLmth x \ X months= 
b. (I) Radiation Tcchmrnm $5.212/month 

x \ 8 months 1.0p..:rator wages mcluJcJ 
m abO\·e ealculat1Lm~ I 

MU-6TOTAL 

9 

-s.+ :n: 
l .55 l 

-:' <) .21)t) 

2 9 _71)0 

156..+ 16 
\.f 508 

$I 12.608 

$29.9.+2 

$588.688 

$39,077 

$23.958 

$286,325 

$206 424 

S l,17-t-H.t 



• 

MU-7 (One halfofMine Unit 7 1s to be constructed in l 999. the tutal for \iU-7 1s calculated below and then one half is inc!ud..:d in 

the suretv total.) 

l) Remo\·e l PV. gw u·ansfor/sweep. 
o l PV x 65.076,000 gal;VV :-; l minil. l 50 gal x 

l hr/60 min = 943 hours 
a. l PV x 65,076,000 gal/VV x $0 5911000 gal= 

2) Treat 4 PV with R.O. and inject permi.:atc. 

3) 

5) 

o 4PV \ 65JJ76.000 gal/PV :-; l min/300 gal" 
l hr/60 min = l 4.46 l hours 

a. 4 PV \ 65.076.000 gal!VV \ $2 90/1000 gal= 

Recirculate l PV with n:ducta.nt. 
o Time= 943 hours 
a. l PV x 65,076,000 gaL'VV x $0 1

7 II 000 !"al = 

Spare parts. etc 
o Total time to J,1 wurk = t~S 1 Ja\ s 
a. S l 6.468/n \ c1:-: I )65 = 

:),unpl1i1g a.nJ munllc1nng -I<' 1«:,;t,1nt1<m well,; plus 
44 momtor \\ells. 
a. 46 wdb x $ l 50twdl= 
h. 40 wells x $47/wdl-..: 2 nwnlhs= 
c. 46 wdls x l 50/wcll x2 l months= 
d. 46 wdls x 150/well x 6 months= 
c. 44 wells x 2 samples/month 

x 47/well x 29 months= 
f Other lab: $806/month \ 23 months= 

Supef\·isory Labor: 
a. l l) Engineer: $6.2561month \ 23 months= 
b. (I) Radiation Techmcia.n: $5.212/month 

\ 23 months (0pt:ralL1r ,,·ag..:.-; m<.:lL1ckd 
in abo,·e calculat1,ms l 

'.\-IU-7 TOTAL 

One Half of Mt:-7 

'5(1 _'l(i() 

4)24 
14-1.900 
41,400 

; 19,944 
18,538 

119.876 

TOTAL MU-1, 2, 3, .t, 5, 6 and one half of MU-7 RESTORATION COST 

10 

$38,395 

$754,882 

$50, I 08 

$336,006 

$263,764 

SlA73.880 

S736,9.t0 

S.t,547,963 



B. WELLFIELD RECLAMATION 

Wellfield Rt.-clamation cosL~ are hasc:d on removmg and disposmg of the wellfield pipe at a licensed facilit\'. The soil around 

the productwn wells wtll :.ilso h..: removed and Ji:;pus..:d uf at a licensed facility. 

Mine 
Unit 

MU-1 
MU-2 
MU-3 
MU--1 
MU-5 
MU-6 
MU-7 

Pii;:!t! Volum..::; 

Nom1al Pipt:: Si1...: 

3/8'' 02 Host:: 
2" Sch . ..io downhok 
1- l /4" Sch. 40 stmger 
2" SDR 13.5 inJ. & prod. 
4" SOR 35 
6" Sch. 40 process pipe 
6" Trunk.line 
8" Trunk.lint: 
1 O" Trunkhnc 
12" Trunklint:: 

2" Prod & 
lnJ 1.mt::s 
(tl) 

30 .. UOU 
3 .. i_ooo 
J'J.520 
t18. 900 
l OG .. 080 
l 2S . ..,00 
l .16.5(1!1 

#3!8" l - l/-f' 

02 1-fose Stinger 
\lt) 

.. n .. 200 

..i: .... wo 
5.., ,..mo 
101....ioo 

66JOO 0 
'll .200 
') 7 .. 51)0 

\\all 
1·h1ck.r1..:s> 
'mch..:s1 

ll 154 
n 141_·1 
(} l 48 l 5 
0 1143 
0 280 
1)4<)\ 
() <<FJ 
I} /')() 

11 '.l44 

11 

2" Prod. 
Dmrnhok 
Pipe 

15 .. 200 
20 .. 800 
22,800 
38,-100 
!-1,800 
76 . ..iOO 
80.000 

1'1p<.! 

LlJ2 
1.lnchcs 1 

<) 3.., 5 
1 ''7 -- .. ) . ) 
l 660 
2.2963 
.U286 
6 5600 
6.566 
s 5-18 
\ O.t154 
12 63'7 

Producers Injectors 

38 
-i1 

- 1 
)~ ?9 

57 95 

96 169 

187 221 

191 304 

200 325 

Volume'- 11 

pt:r 1'°lX)\ 

(A.) /tl) 

0.0313 
0.0074 
0.00-14 
0.0069 
0.0103 
0.0384 
0 0651 
0.1103 
0. \ 712 
1)2408 



• 

I) Remo\·al/disposal of 2" proJucl1on anJ mjeclil1n Imes. Pipmg is 
rated SOR l 3.5 and constructed of HOPE 
0 

a. 

Two mch lines arc huncd l 8-24" deep and can be pulled up 
\\ ith a loader. A two man crc\v should remo\·c 450 tl per 
Jav. Two additional men \\·ill shred Lhc pipe 
Remove pipe: 
30,000 ft x 2 man-Ja\·s/.+50 ti. 
'\ $136/man-dav = SI ~.133 

b 

C. 

d 

Shred pipe 
30,000 ft\ 2 man-Ja~·s/450 n 
\ $ l 36/man-dm = 

Equipment: 
o IT l 2 loader, $5 3/hr \ 5 3 3 hours = 
o Shredder, S 12,hr \ 5 .l 3 hour.-; = 

Dispcsal· 
Jo.ooo n , .()U6'l n' n , 
S l 2 -EN " I 25< I , = 

1 l 1 I 25 factor t(1r \'<.i1d spaces 

lS.133 

28,249 
ci.396 

2) Rcmornl/disposal of trunklrncs. rnciud1ng ucm.khncs Lo plant buildings 
Piping is rated SDR l 3 5 

a. Remove pipe: 
5,400 ft\ 2 man-davs,21}0 tl 
\ $136/man-dav = 

b. Shred pipe: 
5,400 ft\ 2 nHm-da\s.2<J<i It 
\ $ l 36/man-da\ = 

c. Equipment 
o IT l 2 loader. $5_-,,hr '\ 21 <' lwurs = 
o Shredder. S l 2.1ir '\ 21 (J h,iurs = 

J Disposal. 
6 .. - 1 ooo n , o Ul1 S 1 n' ·n , 
$I 2 ..i:yni , 1 25 = 

~" - .+ . .+UU ft x 0.1 I ll:l li':tt x 
$12.+2.'tl'x I 25 = 

$7 J.+4 

11,448 
2.592 

·LUI I 

3) Remo\'al/disposal ofdownh,Jle pipe Downhok pipe 1s Sch .. rn PVC. 
o From experience, I 0 wdl;; of do\vnhok pipe can he 

rcmoved each da\· with a 3 man crew and a smeal. 
a. Remo\·al of downholc pipe 

.+3,200 It stinger\ 3 man-da\s/6,000 ft 

..: $136/man-day = 2,938 
15.200 ft prod x 3 man-days/6,000 n 

12 

37,'.'7.+ 



x $136/m<m-dav = 
b. Shred pipe 

C. 

43,2<,JO ft x 2 man-dm·"/-L.500 it 
x $136/man-da\· = 
15.200 n "2 man-da\·s/-f.51)0 tl 
x $136/man-da\ = 

Equipment: 
Smeal: $-i2/hour x 78 hours= 
Shredder $12/huur x 78 hours = 

d Disposal: 
-i3.200 ft x .00-i-i tli/tl" $12 -i2itl) x 1 25 = 

15.200 n, om-+ 11'1n x $12 .i2ift3, 1.25 = 

-+) Well Plug.gmg.. 

or :W 26/tl 1 stinger pipe l 
l1r $(13 1ill12" production pipe I 

u Assume 700 t1 llJlal dept.ll!\\dl J\erag.c. 

a. \,!aterials: 
Cement - 56-i lbs" $1 on ton= 
Bentumtc - -i5 lb,; " $1 'll' ·t• 111 = 
Salt - D lb,;'- $56. tun= 
\Veil Cap 

b. I.abor· 
2 huurs/\\'d I '- I da\ · S he 1urs '- ::: m<m-cla\·,; 
'\ $136/m<m-da\ = 

c. Equipment: 
!3ackhue - l :2 houri\\ dl \: $-ki,111.1ur = 
Mixing Umt - 2 hours" $12.'hour = 

1 10 production and mJectwn wdh 
x $158/wdl = 
11 momtor wdb x $ l 5~1well = 

5) Wdlfidd surface area rec!amat1on 
,1 Remo\·e and d1,;p,1se elf cemt:urnn<tled soil arnunJ \\di. 

scant\' and seed \\C!l lucat10ns 
a. Remo\·e and dispe1se ell contammatcd sml 

10 ftl/wdl x 110 \\db" 
1 c\·/27 ft 1 

'\ $1-i7/c\ = . . 
20 hours loader " $5 Hll1ur = 
20 man-h,nirs" $13<1 x h,1urs = 

b RccontLJUr and sccd 
') 3 acrcs " $)(Hl:'acrc = 

13 

2.ti 1 I 

91') 

3.276 
cn6 

:::.951 
l.':-16 

68 

23 

~ 
$I 58/wdl 

$17.380 

$5,989 
1.060 

3-fO 

$16.-ill 

$19.118 

$10.179 



6 l Wcllticld house dismantle and dispLlsal. 
Ll D1smantlc wcllfit!ld house ( l 0\;20'x l 0··1 
a. Labor: 

2 man-days x $ l 36/man-Jav 
h. Equipment\!Tl2) 

2 hours\ $531hl)Ur = 
c. Disposal at landfill 

$3 70/load \ 6.000 lbs/\\ cllh()Use 
\ l load/.+o.ono lbs= 
'fotal per \\cllhouse 

2 Wcllhuuses \ S-+:l.fi\\ellhouse = 

MU-l Total 

l -i 

\ 

)() 

'£-l3-! 

Sl57.975 



l) 

2) 

3) 

4) 

5) 

6) 

Removal/disposal of 2" pniJuct11Jn 
and injection Imes 
a. 3..\,000 n \ $2.4; /ft= 

Removal/disposal of tnmklines. Piping is rated SDR 13 5 
a. Remo\'e pipe: 

2.900 ft\ 2 man-Ja\·s/201) l1 
\ $136/man-day = 

b. Shred pipe 

c 

2.900 11 \ 2 man-davs12.UO It 
\ $136/man-da\· = 

Equipment 
Ll IT 12 loader. $53/hr \ l 16 hL1urs = 
Ll Shredder. $ l 21hr " l 16 hours = 

J. Disposal. 
6'' - 1.600 ft\ u 065 1 n) 1n" 
$12.42W" l 25 = 
:-l" - U (JU tl \.ii l 11 i:; : \' ! l '· 
Sl242'tt)\ l ::'.:' = 

Remo\·al/Jisposal nf Jownlwk ripe 
a. -l 7 _4(11) ft slinger -.; '5!J 2C,, tl = 

b. 20.800 ft pwducllL'rl " $0 3 l lt = 

Wdl plugging 
o 131 production and in,1ecl!Lll1 \\ elh. 

14 monitoring wdls 
a. 145 wells\ $158/wdl = 

Surface reclamallon 
a. R..:mo\·al!disposal nt' cL111tam1n.1ted s111l 

131 wells" $54\\ell = 
h R..:contour, se..:d 

l l 7 acr..:s \ $31)n.acre = 

Wdlfidd house dismantle.Jisp' bal 
a 3 welllielJ houses-.; S434!wellfi..:lJ h,1use = 

MU-2 Total 

15 

(), 148 
l J92 

1.:-..l'""' 

12.324 
6 ..\..\8 

$83,980 

18.772 

22,910 

• 
\l)j84 

Sl56,819 



l) 

3) 

4) 

Rcmornl!d1sposal of 2" production and in_1ectwn lin..:s 

a. 39.5201t:-,:$2A7it1= 

a. R..:mov..: pip..:. 
2.950 tl' 2 man-da~~;2nn n 
:-,: $ l :> t'iiman-d<l\' = 

b. Shred pipe 
2.950 tt' 2 man-J<l\ s/200 tl 
:-,: $136/man-dav = 

c Equipment: 
Ll lT12 loadcr. $53:hr :-,: 118 hours= 
o Shredder. $ l 2ihr :-,: I 18 how-s = 

J. Disposal: 
8" - I _450 tl :-,: U 111.13 tl'!l' 
$12 -\2/ft3

' I 25 = 
12" - I j(li) t1 'u 2-10~ !(''ft' 
$12 42.tl'' I 25 = 

Remonil/Jisposal ut' Jownh,,lc ripe 
a. 5~ .400 It stmgcr' $11 211. t1 ~c 

b 22.800 1l proJuct1,m ' Su ) I It = 

Well plugging 
~) ( 152 production and m,1ectwn 11 elh. 14 m,_1mt,,r wdh J 

a. 166 wells :-,: $158/\\ ell = 

5) Surface redanrnunn 

6) 

a. Rem,wal/Jispusal ,,f ccmtammated -;rnl 

166 wells:-,: $5-l'wcll = 

b. Recontour. seed 
13 .-\ acres :-,: $3(1Un1cre = 

Wclltield house J1smantlc:d1sp,hal 
a 4 \\elllield houses' $43~.\\elltield huuse = 

MU-3 Total 

16 

$-\.() 12 

6.25-\ 
1.416 

$14.')24 
-; 068 

23,!85 

21,992 

26,228 

12.98-\ 

5184,339 



l) Removal/disposal o[ 2" prndu..:tion and m1ection Imes 
a. 68.900 tl \ $2 .r-:111= 

2) Removal/dispL)Sal of trunklinc:s Piping 1s rated SDR l .1 5 

3) 

a. Remo\·e pipe: 
7 .-WO tl \ 2 man-Javs/200 ft 
\ $ l .16iman-Jm· = 

h. Shred pipe: 
7 ,-WO ft \ 2 man-days/200 ti 
\ $ l 36/man-da\· == 

c Equipment 
l1 IT l 2 loader. $53/hr \ 296 hours== 
o Shredder. $ l 211u· \ 2 96 hours = 

J. Disposal 
8" - 5 . ..\00 ft\ 0 l !(13 tt-'•ft \ 
$12 ..\2,N \ l 25 = 
12" - 2.c100 t\ \ n 2..inx n' n \ 
~12..\2!t\ 1 \ 125= 

Rcm0\·al/d1sposal ,1( Jo,rnholc ·p1pc 
a. I u l .-rnn 1l sung..:r, s1_1 21,Jti= 
h. 38 . ..\0U 11 prndu..:t1,m \Su 3 \.1i= 

4) Well plugging 
o ~265 production and m_1c:ct11.1n \\ells. l 8 momtur wdls 1 

. a.· 283 wells\ $158/wcll= 

5) Surface reclamation 

6) 

a. Rcmornl/dispL1sal of ..:onuu111nated snd 
283 wells\ $5..\/\\·cll = 

h. Recontour. seed 
25 acres \ $300/acrc= 

Wcllticld housc dismantlc.J1sp1_1sal 
a. 5 welltield housc:s \ $43..\:\\..:lllicld housc = 

MU-4 Total 

17 

s 11.).()6..\ 

15,688 
J.552 

21;_31)4 

J...L:2fil 

15.282 

s \ "70.183 

• 
18,268 

..\4,714 

22.782 

$334,209 



l) 

2) 

3) 

4) 

Removal/disposal of 2" producllLin and 1n_1..:cllon line,; 
a. l06,080ft\$2.47/ti= 
Remo\'al/disposal of t.runklines Pi pine: is rntcd SDR l] 5 

a. Remt)\'e pipe: 
l 7 .800 ft x 2 man-davs/200 t1 
\ $136/man-dm = 

b Shred pipe 
I 7 .800 t1 x 2 man-dm s/200 t1 
\ $136/man-da\· = 

c. Equipment: 
,) IT 12 lliader. $531hr \ 712 huurs = 

o Shredd..:r. $12/hr \ "'l 2 hours = 

J. Disposal· 
8" - 3 ,7 00 ft \ 0 I l 0 3 tl 1 

'ft ' 
$ I 2 .\ 2/ft 1 

\ l . 2 5 = 
12" - 14.ll10 ft\ n2411x r1 1 ·n \ 
$12.\2/t\ 1

\ 125= 

Rcmo,·aLJ1s1wsal uf J1.1\\nh .. de 1~11·c 

a. DispLbc· 
66.31)0 tl ht) . .;e \ i'1 11.1 l 1ti "11 \ 512 .\2 c.:f \ I 25= 
Remu\e. 
66.300 fl x l man-dav1 I ,0110fl \ $ l 3li. man-Ja\= 

b. 74,800 tl production\ $0 ) l 'tl= 

Well plugging 
o (408 production and 1111ecLion \\ell,;. 52 mom tor wells I 
a. 460 \\dls \ $158/well= 

5) Surface reclamation 

6) 

a. Remm·al/d1sposal ,,f c.:,1nL1111111atcJ ,;, 1ii 
.\60 wells \ $54/well = 

h Rccontour. seed 
.J 2 acn.:s \ $30n:acre= 

Wellt'1elJ house J1smantle:J1,;ptbal 
a. 7 wellticld houses\ $43.\ \\clllicld house= 

MU-;:i Total 

18 

52-1.208 

2-1.208 

9.017 
23 188 

24.840 

$262,l) 18 

64,422 

"72.680 

3.\.440 

S590,J-l2 



1) Remo\·al/disposal of 2" prnduct1on and injection hnes 
a. 128.700 t1 x $2 .f:' /Ct= 

2 l Remurnl/disposal llf tnmklmes 1>1p111g 1s rated SDR I J 5 

3) 

a. Remo\·e pipe: 

b. 

12.000 ft\ 2 man-davs/200 n 
x $136/man-da\· = 
Shred pipe 
l 2Jl00 n \ 2 man-da\·s/200 ft 
\ $136/man-dav = 
Equipment 
o 1Tl2 luader, $53:hr \ 480 hours= 
o Shredder. $ l 2:hr \ 480 hours = 

J. Disposal: 
s .. -2. ooo n x u 1 11.13 ft' n x 
$ l 2.42itl1 x I 25 = 
12" - l llJ.11)(1 tt \ (j 2.kl:-\ lt;'tt \ 

Sl2-Et\,i2S= 

Remll\'al:displ1sal ,,f d,1\\ nh,,k p1{'C 
a. Dispose 

') l .200 ti stmgcr '1.1 211, ti = 
b 7 6AOO tl production\ SO 31 ft= 

4) Well plugging 
(495 producuon and m1ect1un \\ells. 52 momtor wclb1 

54 7 wells x $158/well= 
0 

a. 

5) Surface reclamation 

6) 

a. Remornl/displ1sal llf contam1natcd soil 
432 wclb \ $54/wcll = 

ti Recontour. seed 
41J.2 acrcs \ S3t.Hl.acrc= 

Wcllticld house d1smantlc1d1sp,1sal 
a. -: wclltield houscs \ $434/wcllticld hllLISC = 

Mll-6 Total 

19 

s l6J20 

16.320 

25.440 
5.760 

23 .-:- 12 
23 684 

SJ 17.889 

47,396 

86,426 

35.388 

S59-l,786 



Mll-7 ! Un<:! halfof Mine Unit 7 1s to be:! constructed 111 I 99<J, the tlltal for MC:- 7 1s calculated bdow and then llllC halt' 1s mdudcd 111 

the suretY total.) 

l l Rcmo\·al/disposal of 2" rroductwn ;md II1JCCt1on Imes 
a. 136 . .500 n' $2.-+ 7/ft= 

2) RcmO\·alfdisposal of trunk.lines. Piping is rated SDR 13 :5 

3) 

a. Rcmo\'e pipe. 
5.l10(1 !l '2 man-da\ :ii 2(1(1 ti 
' $136/m<m-da\· = 

b. Shred p1re· 
5,!lOO ft' 2·mw1-da\::;,20li ti 
' $136/rnan-da\ = 

c. Equipmem: 
o IT 12 loader. $53/hr x 200 hours= 
ll Shredder. '5 I 2:hr x 2\(1 hours = 

d. Disposal· 
8" - I UOO tl , 1.1 I J 1 n 11' It , 
$12.-+2/ft'' I 25 = 

12" - .s.onu n, 1.1 2.+11x 1i • n, 
'512.-+2.tl'' I 2.5 = 

Remo\·aL'd1spo:;al ,,f JL'\\ nhc1k 1'1rc 
a. Dispose 

97 ,500 n stinger' iJ 26. tl= 
b. 80.000 ll producti,m '$0 31 11= 

4) Well pluggmg 
0 

a. 

<525 production w1d 1n1cctwn \\elk 1)11nwrntlH.1\dls1 
61.5 wells' $!58,\\cll= 

5) Surfacc reclamallnn 

6) 

a. 

b 

Remm·alid1spL1:ial <.'I, c:c<ntammJtcd :ic!il 
() 1.5 1\ells' $5..\.\\cll = 
Recontour. sec( 
-W.2 acrcs x $3tln.·acre= 

Welllicld house dismantbdi:ipclsal 
a. 7 \l'dlficld huuses' $-U-+/\l'elllicld hciuse = 

'56.:-500 

li.800 

JIJ,600 
2 .-+OO 

25.350 
2..\ 800 

:n.210 

$337. l 55 

-+7.00..\ 

50,150 

97,170 

-+5.270 

VI U-7 Total S579,787 

One half of Mine lJ nit 7 5289,89-1 

TOTAL WELLFIELD RECLAMATION MU-I, 2, 3, -l, 5, 6 and one halfof MU-7 52,308,36-1 
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C. COMMERCIAL PLANT RECLA MA TlON/DECOMMISSIONING 

·1be plant intt:llor compont:nL~: tanks, pumps, steel structure. tilters. piping and electrical components are from m1 i1H1tu plant 
that was mo\'ed from Texas to th..: Crow Butte site in l 988 Th..: actual cost to perfonn this work. escalated to 1998 $'s. is used 
for bonding. pury>osc:s with the: breakdmrn of Yolwn..:s of equipmc:nt and other structural items included. 

I) Dismantle intc:rior sted. tm1ks. pumps. tilt..:rs. piping and 
electrical components !.including labor. equipment, tools. etc. l 
The \·olume of componi.::nts to be dismantled are detailed bekm· 

2) 

3) 

0 

lnti.::nor structural st..:d - : 5 tons 
Tanks - 3.+ ..:ach 
Pumps - 30 each 
Piping - 8.250 fw 
F ii ters - .+ ..:ach 
Dryer - I each 
Elcctncal boxes - 20 each 1 ..::>ti mate l 
$66.600 ( 1988$1 x l 62 5 i :\pnl 1998 CPI Index 1: 

118.3 ( l 988 a\i.!ral:'e CPI Index I= 

D1smantk plant building 1 mcludm11 ,1t1ic..: ,md lab Jrca1 
,) 1-1-6 tons of steel, siding. gins' S31.°1U 

1 1988 dismm1tk cnst 1."ton ' l ()(J 3 ·I l :-; ·' = 

Di.::contaminat..: !10,1r and\\ Jib ,1f plill1t building: 
Plant t1oor ar..:a is 3U.1.h'1(1 st". 5.-1-50 ,;f 
will bi:: remO\·ed and d1sp,1sed ut". md 
7 ,000 sf is in warehouse. shop md 
water tank ar..:as which will 
not be contmnmat..:d. The remauung 
t1oor area is 17,530 sf. 
HCl will be sprayed on the t1oors 
and walls ill1d r..:cYcled in the 
plant swnps for rt!usc until n..:utra\11.cd. 

Wall area is approx1match· 2-ti 1i 1() ,;f 
Us..: I g.al HCl/sf fur wall 
ar..:a and 2 gal HCbl !'or t1nors 
a. Material: 

Floors: 17.S:lO sf' 2 gal l!CL'sl 
'$0.57/gal !!Cl= 
Walls: 2-LOUO st'' l g.al I !LTsf 
x $0 57 /g.al I !Cl = 

b. Labor· 
2 men-..: >O days x SI 3l):man-da\· = 

c I !Cl D1spusal (to ponds 1 
59.060 gal HCl-..: 5 !!Prrn gpm-..: 75 Kw/HP, 

$0.05/Kw-hi= 

21 

$91,.+84 

S59J50 

' .+- ' ......... · t •"\! 
/ I 

. ·-_"; 

l ).680 

:58.160 

$370 

• 
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J. DecontarrnnJ!I•.•n equipment: 
Spraver pump 
Tank (on hand) 
Recvclc pump 
Sprayer \\·1th hose 

S50rJ 

500 
I Or'10 

..\ 1 Dispose of concrete 
o Area which \rnu\J he potentially contaminated and 

not decontammated O\ HCl 1s 5_-+50 ft' The area.-; 
are 111 the trough drams. sumps. \·ellowcakc dn er. 
belt filter. pn~c1pitat1on cells and cluant tanks. 
Average concrete: thickness is 6" 

a. Disposal· 
5 . ..\50 tf \ 5 tl \ $1.+:ic\· \I c\,27 fl)= 

b. Removal: 
5.450 ft' \ $2 7 2:sf = 

5 ·1 D1smantlc/disposc ,1f t<rnb 
,1 There are 27 pnxcss tanks t1_l be d1sp,ised . .if at JJl 

NRC licensed d1,;p,1sal facil1t\ :\\l ,1fthc t.rnks ,tr<: 

tibcrglass and will h; cut up int,1 pieces for ,1isp,1,;;!\ 
Sc\·cn t•mks arc chcm1cal ,;tc1r,1gc tanks anJ will be 
d1SpllSCd nl· ,It ,l \ic'C!lSCd ianc!till 

6) 

a. Lah or 
3..\ t<mks \ 2 man-,Lt\ sitanl-; \ 
$136/man-Ja\ = 

b Disposal 

C. 

J. 

27 tafils iJ. ( l ..\' dia \ \ ..\' h1[!h 
\ l /.f' wall thickness I 
27 tanks\ 19.3 tl\·tank 
\ l.20(1) x $12 ..\2/fl= 
Clean and haul chemical tanks .., chemical 
storage tanks will he ,Jt,;puscd 01· 111 a 
licensed landtill 1 I 1 trnd.Jnad 
$10 fee -'- $:16U = 
7 tanks\ l man-da\ ckanmg. tank 
\ $136/man-da\ = 

Equipment 
Saws, scaffold111[!. t,1,1h. c:tc 

t. 1 l ni1d space factur 

Dispose of pumps 
l) 30 process pumps arc Ill the c:llmmcrcial plant plus 

78 downholc pumps l'lant pumps arc appw\imatch· 
5 tl3 each, downh,ilc pumps are ll.5 tlJ each 

a. 30 pumps x 5 tl3/pump \ $ l 2 . ..\2/tl3 
= 

b. 350 downholc pumps\ 0.5 tt'/pump 
x $12 ..\2/fl) = 

11 

\ 

$1-1,82-l $29.660 

•).~..\8 

7 ,-:'66 

$2-l,OH 

$1.863 

$..\.037 



8) 

Dispose of tilters. \2; m_1ecl!on tilters. 1 I) backwash 
tilter and\ l) vcllowcakt: tilter 
a. .+tilters x l 00 t1:'!tilter x $12 .+2.1t\ 3

= 

Dispose ofvcllowcake Jr.er 
0 yellowcake Jr:c:r :-.\S!C:m IS appru\ll1JULely -1-i)IJ Jl; 

m rnlwne 
a. +oo ft3 \ $12.-1-2/tl' = 

9) Dispose of piping. 
Ll There IS a total of 8.250 rt Llf rrocess p1pmg. ll1 the plant 

with an a\·erag.e dian1eter of approximately 6". Of the 
8.250 ft roug.hlv 50'ilo is used for \'ellowcake process 
The other pip.: is tl.w chemical mak.:-up. raw and potable 

water. 
a. NRC licensed d1,;posal 

-1-.125 ft X 0 1).-1- tf 'fl \ $ \ 2 42/tt' 
x l 251 l) = 

h. Landfill d1sp,1sal 
I lnaJ ii Sl 1 fee -S:lr,11 ~ 

10) Reclal!l1 plant sit.: 

11) 

a. Dirt work 
2n_1_)()(l C\'' I lh\IJr ~r,1 r C\ \ '51'~11,1ur 

b. Seed· 
+ acrt:s x $ 3 0Uiacre = 

Supt:rvisory labor for plant reclamauun 
a. ( l) Engineer 

$6,256/month x 6 months = 

h. (I) Radiation Technician 
$5.212/month x 6 mL>nths 
1.opt:ratnr \\'a!,!es 1rn:luJed m ab,1\ c 
calculatll1n 1 = 

$3 .:\1)1) 

$37.536 

TOTAL COMMERCIAL PLANT RECLA'.\1ATIO'.'i/DECOMMISSIONING 

$.+.968 

$5,000 

$68.808 

S339,.t-l5 
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D. R.O .. BUILDING RECLAMATION/DECOMMISSIONING 

Use a factor based on square footage: L)fcommcrcial plant 
for total rcclarnatll)n/dc:comm1ssioning ofR 0. buildmg 
a. $339.445 :-.: 5,UOO ft:/J .. LOOO rt'= 

TOTAL R.O. BUILDING RECLAMATION/DECOMMISSIONING S49,918 



E. EVAPORATION POND RECLAMATION 

Pondreclamat!on .xinsisb o[remo\'al and di,;posal uf the pond liners. piping. and slud!!e to an NRC licensed disposal i'aultl~. 
The pund earthen embankmc:nts will be k\·el~d. LL1p soilc:d :md sec:ded. The !mer will be cul lll sections and stackc:d for 

[) 

2) 

shipment. 

Remu\·al and disposal ot pond 1111<.:r S! stt:ms 
a. Five solar evaporallon ponds al 250.000 1r1t:ach al 

commercial plant 
Total lhid:nc:ss of liners is 100 mils. 
5 ponds x 250.000 tl'/pond x I) ll0833 
tl thick x I 25( l) x $I 2.-12/tl3 

= 

b. Two solar t:rnporation ponds at R&D plmll 
T Lllal liner thickness 1.-; 36 mih 
2 ponds \ 5o:ouo n= '0.0030 
lt thick\ 1.25 \ S l 2 -12/llJ = 

c. Labor for liner and pipe n.:mm·al 
Cut and stack -IU.Ui.lU tHdav with 
,1 four mm1 cn:w ( 5 ponds\ 250.!fil·, 
If/pond ~ 2 pc'nd,;...: 51HlOO tt=·p,1nd '. 
'-I man-days,-ICi.I i(H) n= \ s 131' man-JJ\ = 

J. 1:quipment for imer -tnJ pipe rcmu\ :1! 
l.c1adcr 
l '7G hours\ $5 .. tllliUr = 

1 I 1 n1id ,;pace fact,1r 

Removal/Disposal of leak detect1Lm pipe. ~l)R 35 pip..: 
a. Commercial pond pipe rcmo\·al 

5 ponds x 2.100 ft of -I" ptpetpLmd 
\ .0103 ft3/ft x l.25 \ $12-121!1.1 

= 

b. R&D pond pipe rcmo,·al· 
2 ponds x 600 tl of 3" pipe:pL1nd 
x.0069tl1/ftx l 25...:Sl2-12ft'= 

c. Pipe disposal 
2-1.60 Jt3 \ $12 -12/ti:' ' l 25 = 

3) Remo,·al/disposal ,if pond sl udg.e 
o Pond sludge remo\·al is ha;;ed c1n remt1\·al 

of sludge in R&D pl1nds after ,.1perall•'ll 
and restoral1Lll1. 

a. Sludge dispo;;al 
:18 barrel:;\ 55 !lallun;;!harrel...: l cC~ -IS ttalluns 
' 1 C\'i2 7 cf = I () -I C\' . . 
Flow through R&D plant was In l .l125.362 gallons. 
thereiore.l c:> L1f;;ludge per <J.1 ""2.000 gallons 
processed. Tl)tal tll)w for \ '191 to 1 ~)<)7 
will be approximately 6.066.700.000 gallons 
6.066.700.000 gallon,;' l c\'/<J.772.00l) 
gallons x $ 1 -17 le:· = 

$I Ci 1.65-1 

$-1.657 

~ j ~.~(:,f.i 

$lf._~2~ 

S \ 93.9'N 

$1.679 

129 

:182 
'£2. l 'lCJ 

$91.261 

25 
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b. Labor: 
53 2 cy \ 3 man-Javs/25 c\ \ $13()/man-Ja\ 

c . Equipm~nt Ill 12 i 
S531hour \ I 00 h,1urs = 

-+ l Reclaim pm1ds. 
\l Dirtwork \·olumc per ponJ 1s appro\1In~1td: 

60,000 cy/pond at curnm..:rcial and 30.00t) 
cv total at R& D based on post consu·uctil)n -;un C\ s 

\) Total ..:arth\rnrk n)lumc 1s > 30.UOO c\· 

,1 :\\·cragc donng distance: 1s 15() tl. ADS\\ tll get 
'700 cv per hour( 11. 

a. Dirtwork: 

b 

J30.1Jon c\ , 1 IKlllf -;11n c1 , s 1 :n 
r including operator 1111our = 

Topsoil placement and seed. 
30 acres \ $300/acrc = 

5) Supcr\'1sur. lah\)r t"c1r p<>nJ rcclamau,1n 
,1 ] 1 l'.ngmeer 

'50.251; nwnth \ ' 111• •nlh" = 

h. 1. l I Radiatwn !"ech111c1;111 

$5.212/month \ > 11wnth,; 
1 c.1p..:rat11r wages 1nclu,icd 1n 
abow calculatwn 1 = 

TOTAL EVAPORATION POND RECLA\lATION 

\ 

8.tix.2 

:j; I lJ5.243 

'571,700 

$34,404 

S-107.536 

26 



F. MISCELLANEOUS SITE RECLAMATION 

1 ) R.::clfiimlseed. mam access road. 

2) 

3) 

4) 

a. Road dirtwork: 

b 

-LOOO' long \ 25' wtdc \ I' d.::cp \ 
I cv/27 ft'= :1,70-1 C\ 

:uo-1 c!·' 1 hom.r200 c\ '$! 3:1,'hour = 

Wdltidd road di11work: 
25,000' long\ 12' wide\ !!2' ckcp \ 
k\'/27 !'t) = 5 .. 55G C\ 

:'i.556 C\ \ lhour1200c\· \ $133:1wur= . . 

c. S<::<.!d roadwa\'. 
2.3 acres \ $3001acrl.! = 

Remo\\:idtspose of ptpe from commerctal 
plant tL) ponds and from commcrctal 
plant to R.O building: 
cl Pond ptpdrn.:: ( 2 I Jt ::.U(lll' = -1.1)(1(1 tl 
0 l'ipe tn R.O. 1_-I 1 at )l)Ci" = 1.::1.1u tt 

J. 

5.2\l(l' J\cral!e ,;l/c -I" Sch. -!(1 

Dt~pD,;al 

5.201.l It\ 1121 1\: \ $12-12 !t' \ l 25 ~· 
b Rcmo\·;tl I.th 1r 

5.2CIU tt \ :; mcm-cLt\ s. ::111 · It\ .-; i ~" mcm-ci.r, 

c Lqutpm<.!nt 
•. 1 Ll1ader 

5 days\ 55) hllllf \ X hl1Ur~.dJ\ = 

n Shredder 
5 days \ $I ~J110ur \ 8 hour,;:da\ = 

R<.!mO\'C electrical factltlics. 
a. Remove HV lin..:s 

6,000 rt of I-IV lrn..: at $0 59 tl = 
b. Remo,·..: ,;ubstaltl1ns 

Sup..:rnsorv Labor 
a. r I ) Eng:mc.::r 

$6 .. 256/month \ ~ nwnllb = 
h. 1 1) Radiatllm T.::chmctan 

. $5.2 l 2imLmth \ 3 munths 
( Op<.!ratLir '' ag:cs mcl udcd 
111 ah•AC calculallcms 1 = 

TOTAL :\-tlSCELLANEOLS SITE RECLA:\-IATION 

,~ _, 

'52,-\63 

3.695 

SI ri95 

:: , 1 ::u 

$3.5-W 
1 1 ;5 

%.848 

• 

$l·t903 

• S-t-::'15 

S3-1.40-1 

S60,870 



, 

• 

G. DEEP DlSPOSAL WELL RECLA MA TlON 
Attachment ,~ mcludes the cost estimate for the deep \Vell plugging , abandonment and site reclamation This information 
is from the June 6, 19% (,impletion of Construction Report - Cruw Butte Resources, Inc., Cl•1ss I L~ IC Well submitted tu 

the NDEQ. ,\ summm· of the cost is g.i,·en helo\\. <?:'calated to J 998 S 

l) Plugging and Aband@ment $59.026 \ l 1)6= 
:562.568 

2) Site Reclamauon $2,3-\6 \ l tl6= 

TOTAL DEEP DlSPOSAL WELL RECLAMATlON 
S65,055 

H . l- 196 BRULE AQUIFER RESTORATlON 
The followmg. esumate 1s hasc:d on the: May 28. 1996 RemeJia~1on Plan using six pore \'olumes (p\·) as the total \\atcr 

extracted. 

l )Pump Wells I96a. j & n \Ground \V;il<::r Swe.::p 1 

a.P,)1\·c:r· 
]>7_758 gals/pv-..::; P'.-..: lmm/3gal '\I h,)lJr<i'·1m1n 

, >b\·-..: Sil 115.b\ hr=' 

b \Ian po\\ .::r 
23-\ da\s-..: 11 I:; m•m-JJ\ Ja\ 'SI':' m..tn-J:.iv = . . . . 

2) 131-weddy sampling, 1 in-house: ;mai1 s.::s' 
234 Jays \ l man-Ja\ l -\Ja1 s '\ $1 >11. m..u1-J,11 = 

3) 13i-\\eeklv I - 1961. m. l samplmtr 
\Same as# 2) 

-\) Pump add1t1onal 11·clh 
a. Pump from add1t1L1na;d 11.::lls 

1 Same as l -> ah,11·.:: \ 
h. Dnll four addillnnal 1\t:lh 

-\ wells\ 50 ft x $26 = 

5 ·1 Well ,\banJ1mmenl 
;I. l-\ 1\el\,;-..: :5 \ ):-\111.::ll= 

TOTAL l-196 RESTORATlON 

-\.981 

2,273 

2,273 

l-\,727 

S26,.t66 
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ENCLOSURE 3 



Total Restoration and Reclamation Cost Estimate (Revised December 1998) 
I I I I 

I. GROUNDWATER RESTORATION COST 

II. EQUIPMENT REMOVAL & DISPOSAL COST 

m BUILDING DEMOLITION AND DISPOSAL COST 

IV. WELLFIELD BUILDINGS & EQUIPMENT REMOVAL & DISPOSAL COST 

v. WELL ABANDONMENT COST I I 
I 

VL WELLFIELD AND SATELLITE SURFACE RECLAMATION COST 

VII. TOTAL MISCELLANEOUS RECLAMATION COST I 
SUBTOTAL RECLAMATION AND RESTORATION COST ESTIMATE 

i 
OVERHEAD AND MANAGEMENT (10%) 

I SUBTOTAL 

I 15% CONTINGENCY 

I I I ! I ,I TOTAL I 
I .,_ 

I 
' !TOTAL CALCULATED SURETY (IN 1998 DOLLARS) I 

Revised December 1998 Page 1 of36 

$9,760,435 

$141,975 

$1,647,318 

$1,678,020 

$1,213,077 

$82,160 

$579,441 

$15,102,426 

$1,510,243 

$16,612,669 

$2,491,900 

$19,104,569 

$19,104,600 

Enclosure 3 

TOTALS 



~-o~mt~djW~at~e~rlRe~st~o!r~att~·o~n!__-J---===:!::::::=::=:::±:=::::::::i:=::::::==:=::::=~:::::::::::::::::::=::f=:::::::::::::::::::::::=F======= A-Welltield B-Welltield C-Wellfield C-19N Pattern C-Haul. Drifts D-Wellfield E-Wellfield F-Wellfield H-Wellfield 
r Assumptions I 

15190
0 

Wcllficld Area (£12) 

Porosity I I 

Affected Ore Zone: Arca (ft2) 

15 

,, 3.49 W cllfield Area (acres 1 l .5 l 900 

Avg. Completed Thickness . 
0

_
27 

I 2~ Flare Factor 6698790 

690900 1274000 32500 -- ---15.86 29.25 0.75 -- .. ---·- --690900 1274000 32500 --
IS 15 15 

--· 
0:27 

t--0.27 0.27 -- ----2.94 r--· 2.94 2.94 
---·- ... t---

0.00 
0 

279500 994500 
6.42 22.83 

279500 994500 
15 15 

0.27 0.27 
2.94 2.94 

2769000 780000 
63.57 17.91 

2769000 780000 
15 15 

0.27 0.27 
Affected Volume(ft3) 

135
29 

=}K~-~gall~o~n~s~ per:__!P~~~re:_VY!!:ol~uE:m~e+--=:::::±:::::::::::::::±::::::::::i=====-=+======f--=-=--=-----·-- ---. ----- ··- -----~--r------t-----+-----+------1 
~u~m~be~r~o~f!P~att~c~rn~s~i~n~U~n~it~(s~)-1------t----r---r---~31 141 
-~IC~u~rr~e~nt~~l--!-l----;----~----+---+----~3~1T---~14l 

30468690 56183400 1433250 
·o~- -----2895 -·--61535 113468 - ---·--·· 

'19(,t--- ---

1360000 
10173 

12325950 43857450 
24893 88575 

2.94 2.94 
122112900 34398000 

246619 69470 

· -5 .--· ------o,.._ __ --:-::-1-----1-----t-------::-1 

_JIT~o~tal~E~s~ti~m~a~ted~---+---:::::::±===±==+=== ·-::.:- . __ -_=.-___ - __ ::~-- - ~ ~ 
. -- --·· 

196 43 153 
,• 

426 0 s -- · ----·o-------4-3-+-- --1-5~3+-----T----:-:o-::-1 =±1:5~~1;=;:=;i;1~~==f=~~--f----t----j----
[umber of Wells in Unit(s) +---r-------=----- ·--· --· --

==J~P~r~o~d~u~c~ti~o~n~W~~e~l~lst~~===+======~=====--j---t--'-·27~- ·---i41 c---- ____ -}:2i ·- -~~--~ --· 1-:--------;------ 492 0 

-l~tj-Ju~~~~f!~1~t~~~!~:~~~r!~~rt~~~ri~o~d--+---~--~----~-~~~~~~~~i------~---~~---~~---~~~.,...6~~--~!~~~~ 

459 100 - -·- r---------+-------+------, . -------- t--------·r------+-------+------i 
.. ---------------- ,__ .. 

45 143 ·0 t-----
0 

45 143 

_ _l_~C~u!!rre~nt~Jl--:----=--:-!:::::i--+----r---1--··--o ------ · ·-a ... --0 --- Wells ---r----~o;:-t------o+----...:.6.,...9+--~---=2-=22· 
--l--JE~s~t~im~a~te~d~n~e~xt~re~port~.P.Tpen~·o~d'----+-----t----r--~--50r--- -----319 .. · _ 343 ~-- -~ --~ --~-ir~~-l~_d~_<l-__ --__ ==~===:=====-----~ ~--.... ~ __ 3_0_7+-·=-=-=-=-=-=-=-8~5~5:-=-=--=-=--=-=--=--=-2_2~2:'1 . Total Estimated · --- under 

91 307 

--~M~o~n~it~or~W~el!.l_'.ls~\-l---+----+---1--1---18,_ ____ 67 --- 78 ------ --C-W~lll~cld ____ ,___ ____ 3s~-----S6 134 81 

_j__jfC~urr~e~n!!_t-;-Ll~=-=-=~=~--t----t--1----0 ---·· ---o ---~-- ... o --- --- . --- or--------.:..o-+----'-o+-----::-io 
---J.-~E~s!!tim~at~e~d~n~ext~r~e:po~rt~peTri~od"----t----t--4---=i·s+-----67 ·78 _______ ~=~-- ··-=---~~- ---38 86 134 81 Total Estimated ----- --

=J]R~e~s~to~r~an~·o~n~W~el~ls~--+---+---t----r---Jll3L===·l8~~~--= __ --~ -~--~-- -~-------~-----::-t------+------::-3-+----::-10 
Current I o 20 10 10 0 

~.:J-UE~s~ti~m~~~d~n~~~r~~~n~p~epri~~"----t----t--~-~==~1Q3r===--~3-8~---~~~~~~=~~~~-- 35 30 
Total Estimated 10-8 · · 565 · · 648 0 ----0,....____ 1546 471 =_:JN~u!!m~b~er~o~f~W~el~ls~p~,e~r ~W'.__c:e'.!!ll!!:fi1erld"---+---T--l-=:=~40~9~3[[= ----- ---------- ·-- --·-- ------ ·- ---·----t--~---t------t-----.....:--+-----i 

Total Number of Wells . 500 450 -- - -- ·sso --==S-50 __ 550 650 · 500 

~;;~~A~~~ra~~~e~W~~~~l~D~~~ili~~Cft~l~~!~~~~~=~F======t=====~=======~~l~~~~~~~~~~1~=------~------ --------~-~~~----~-------~~ D·~· ::J~R~e~st~o~r~ati~'oi!!n~W~e~ll_!l_!!ns~t~all~a~ti~' o~n~C~o~s~ts~t----r---1---=::Jo~== 20 ------25 ---·----o,·:-1-------::-:-~o;;-t----=-:---:=::-t--·---=-c---:...:....:+---_.,.::3..::2+---:--::-::-30 C:=1=TIN~u~m~b~e!._r ~of~R~e~st~o~ra~ti~on~W~e~lls~t.:i1'1----+---1-~s£;4~,0~0~0L=----=$--:-4--,,0.-::c00;;-1--- - -$4 ,ooo - --$4:000 $4,000 $4,000 $4,000 

t=t::~w~e~uq1~n~stal~la~ti~on~~Uni~t~C~os~t~($~!W~e~ll)~1~~-:Wiifieidif-=~j$~Ot==!$8~0~,o~o~o~==J$100,oog ~ _ $0. ---~---_$_Or----~-r----'----+--$_12_8..:..,o_o...:.o+-_$;_1_2_0~,0-~_Q tt===~S~u~b~toQta~l~R~e~st~o~ra~ti~on~~W~eQll~l~ns~ra~ll~a~ti~on~~§~os~:~p~e~r~W~e~llffi~e~ld~;;t;;;~s~6~0!8·~o~o~o~;;;;;;;;~=J~==-==-=~--~-==~ --------+------~-----t------+------+----- ... I ==~T~o~tal=1Re;fs;to=r=alti'o;n~~We~ll~Ins~t~a=lla=ti=·o=n=ofs===~==t-====:t=====·-i-----· · 

1 

Ll~=n~f~f~l~~~~!_f~!._---+----t---t--====r:t==~~-;:;::~=-=-----t-------·...,.-l-----.,:-t-----:+------->------::+------, II. Ground Water Sweep Costs 1 1 l __ l-1-----;;:-l t----.,"7::-=-::-lt----=--::--:=-01+---.......,..~l+---~. 
PV'sRequired I 13529 61535,_ _______ il3468 ----2895 10173 24893 88575 246619 69470 t==.1=~T~otal~K~~~·a~ls~fi~or~T~r~ea~tm~e~n~t-r;:;;;tr~~;----t---±===j$~0~.?~7t=~~$~0.~7~7i==~~---$-O-.ii ____ $0.77 _______ ~$~0~.7~7-t---.:::-$~07.7~7:i-----=-:2$~0.777=+---=--~$~0~.7~7t---=-:$~0~.7~7 tj::~G~ro~u~n~d3W~a~te~rJS~w~ee~:p~U~n~it~C~o;,st~($~/K~·~g,a~l)~cld+-~±==:=-!$~l 0~,3~5~8t=:=J$~4[27J, 1}1~4 r .. =- -_~_)86~?7 ... ~2,21~ .. ____ $7~,_78_9-t-__ $_1_9,~0_60-t-__ $_6_7-'--, 8_1_7+---'-$_1_88-'-,8_2_4+-__ $_5-'3,_l_ 90

4 

t=j]s§u~b~to~ta~I1G~r~ou~n~d~W~at~e;r ~Sw~ee~pC~o~s;ts'...[p~eTr W~e~llfi~ie~ld~t-_:.-t=]S~4~8~3,~2~4~5 t=====r- _____ __ ___ _____ . __ :~_-_·-----~_-_-_-i-+---_ -_ -_ -_ -_ -_ -_ -_ ...,-t -_ -_ -_ -_ -_ -_ -_ -_ -_ --1--_ -_ -_ -_ -_ -_ -_ -_ -...rr--_ -_ -~_:---· -- . -t~~T~o~tal~G~r~o~un~d~W~at~e~r ~S~w~ee~·p~C~os~ts==l======f===::f=====jF====-~-- - -- ------ --..... ··· --- ·· ---~!~j~~~~~~~~~~~~~~~~=~=======~======~=====t~=======J5rt=====~=----5~ - ------r---- -- 5 5 -s- ---- 5 ----s r---- - 5 t.![l~ll~.fR:eJv;~~Y~~:~~~=~q~~~~;;~d~C;o;s;ts;I,----f----t----::t==~6~7~64~4±r==~3Q07~6·n --·- ---56 7340 i 447T--- · --50864 ---124467 ,____ 442873 r-----1233096 ----34 i35 I Total Ki;ials for Treatment 

Revised December 1998 !'age 2 of 36 

• GW REST 



1 A-Wellfield •• fi.,::e=ld~-.\---C~-W--=ell::.:fi::,:e.::.ld-::--::-f-'C'---"-1 '-9N___.::_P-'-a::-tt:-e::-rn::+-C-::i'- c::if:-:ts+-D=--W-'--"ell=fi:=:.:e=-=-ld:=-:-+--=E--W:..:...::ell:::fi:::le:::ld~_:_:_F-Wellfield H-Wellfield 
·owid Water Restoration I ~ $ . . $ 

r$ K l $1.33 $ l.33 $ l.33 l.33 .33 1.33 $ l.33 $1.33 $1.33 -J___JR~e~v~e~rs~e~O~s~m~o~si~s~U~n~it~C~o~slj.~~,/~g~a~~,---+----t---~fi,~---=$;~i07::Ss:Jt-~f-75i2,()66r--~:T9-:18Si~--
$89,669 $407, 8 51 $7 52, 066 ·--.$-_l 9--'-, 1_8 ___ 5-t--__ $6_7-'-,4_2_5-t---$_1_ 64'-'-,9:_:9-'4+-----:$::..::5_::8.,:_,7,c::.07_:__:2:+-__:$~1"-=,6:'.:'.3:::.4,;::., 5~92:::.J__=.$4:::6::::0:_,__. 4:_:4.:::J8 

Subtotal Reverse Osmosis Costs oer W ellfield 

==fT~o~t~al~]Re~~v=e!::rse~j~~s~m=o=s~~is:'C~ois~ts======t=======f=====f===s::_4·::1=8::3_·::_3::_02=.~===========t====-=====1~-=-=--==---'---------r-----f------.\-------.\---------1 
~'_JCh~e:!rm~·~ca~l~R~ed~u~ct~a~n'!_t~C~os~t~s----t----+---t----22'371-·-----17--2~-- !%+---- - --- --5+---------i>-----.,_

4

3:+-----

1

-

53

-+-----

4

-

1

-

3

1-----

1

-

3

-18 
_LJN~um~bc~rE:0f~P~a~tt~em~s~_,l~-:--;;;;~~~-+---j---Ti451 _____ $245 -----$24-S ---- ---- $245- --- $245 $245 $245 $245 -j_-~C~h~e~m~ic~a~I R~ed~u~ctan~t~U~n~i~tC~o~s~t~($~/p~a~tte~rn~)r:ilir.;;t;i---t---$6$~2h455r---$4'2]4c}r- -----+--- --·--1--------:;;-$::-0 t------::$c:-1 -=-0 .-=5-=-3 -=-5 +--~--=-='-'-=--1-----=~+-----=--:c-'-c:-I SubtotalChemicalReductantCostsoorWellfield $6,615 $42,140 $48,020 -- $1,_22_~,_ $37,485 $101,185 $3.3,8io 

_JT~o~t~al~Ch~emi~c~al~R~e~~d~u~c~ta~n~t ~C~o~st~s--::1====±===t==$=2=8=1:'.::,0=1=5+====-::::_ --=--· ______ -__ ,_:::_ _ :__:___ -~-------+------+-----1-------1-------1 =::t::::=r==1~1~==i1i======i====f===--i---r------i------
v. Elution Costs I 1 --- --------
_JA~~E::!lu~t~io~n~P~rgoc~e~ss~i~na1t~C~o~s~ts~---j-----i--1---:35000 >----- ----35000 -- -3SOOO --- - 35{JOQ ----- 35000 ,__ 35000 
-_j_J__~K~.g~a~ls/E~l~uti~·o~n~R~~eq~u~irred:_ __ +---1--1-------r---- -- --1 f'- ---- 19 - - -----1 ---- --2------4+------''-'-'-+----~=-=--=+-------:-:::-1 
_J_J_~N~u~m~b~er~o~f~E~lu~ti~o~ns~~lit'l::=:\f-----t--/----$525 ____ --$525 ----- -$525 - ----$525~ ---$525 -- ____ $5_2_5+----c:.::__1---__ --=-=-=-i------t 

_j_J_J!P~r~oc~e~ss~in!_llg~U~n~it~C~o~s~t('!-$~/Elu~ti:-:o~n)Lf------r--1--+-$ ! , 050 --- -- -$5,77 5 --~- -~~~7 5 -· --_ $525 -~~ -~---~l .050 ,_ _ $_2--'-, l_0_0+-----=-'---'-"-=-1----=-:::=.:.:__'-'-l-----'-----J Subtotal Proccssinll Costs - -- --- ----- j 
_J_B_.j_0ee~~~0:gep~1ew:~~g~,:~;;..!.!c:~i.".!;~

0

;~~1~~:~~:=:"~1u~m~e:J(~K~ll1a.1'.:'.:s1E~1u::ti:::-o::."i--i-----,A~= ~ . i'ir~-.:~i! •··· 
_ _l_j_J~D~e~ep~W~e~ll~lngiJ~ec~ti~·o~n~U::n=it~C~o'.:st;;('!$T/K~g~al:::s:L)_-f __ I_____ $I IO>--- - ___ S6Q_2_ ____ !!_,_049j _ 
_ J_J~S~u~bt~o~ta~l~D'=ee=!:p~W~e~ll~ln~jeiict7:iiion~C;{-os~t~s+----i----r----1s;l1-.. ll60 - - $6,382_ - -~J 1,Q~~I 
_..Ji~~~~~:0~1ta~EIWl:~!~~t~~o~~~~~so~t:~ts'..Jpe~1r-lf~e~ll~fie':'.'.l~d--t----1--1----s62~~ -_-- ~- ---= ~~-' ==- ~-~~ ~t 

'_v_. -J~_~J!~~·:~~;;i;£~:1~~gi:gr~{~:~:~~T~rt~tr~:~·;~;~;::nI::. ~::::::s(~Y~ea;?.r2s)~;rt---t--1-------_- J.5_-· _-_ _2_os :=_-:-_:.~·- _351 I ~ - •. ~· • ; ···_·---~ ~----=--~:;~_~----~--~~~=~s-+---~=-=---===-=--5+-l---_ -_ -_ -_ -_-_ -_ -_ -=-_s:==-=--=-=-=--=-=~5 
l.WellSamplingpriortorestorationstart - 1 ------ ·5----------r-- 9 31 21 6 

L___,LJ_j_~ll~of~W~el~ls~--+--l---t----r---1---$1$! ~=-----~---$ l}Q :-----~ s 15_9 _ =-~ -_ ~:~15~ ~---_-.. ___ $1_-sf=---====$=15=0~=======$=1-_50~====----~--'-$--=_1--=_5-o_._f---_ -_ ----~$_i}§ 1--i--h--2.+-R.J:e~~:o.:::s;::a7?;~c_:~~pn:r:::o::gr::i:::::ss:'<ls~a::m-pl-in-!L_--jt~~~~~~~=~~~~_=1;~~-~------- ---- - -26 -- -- 31 - - --- - -- -5 -- 7 9 31 

# ofWells ___ ? -- - --$i'so._ ___ '$15o - --- - $150 -- - -$lSO -----$i_5_0 ____ $_1_50-+-----------=c 
$150 -- ------. --- - ------ .. -------- ,__ ________ -1--------1-------t-----L-JL-l--+-~$~/s~am~l~Pl~e~::---+---+---1--1----==--~----- - --1 1 I I 1 l I 

!~~e~car $~t~----~ --_ --,;!" .·· -~ sf• -,f,~-------$--3-:+-----$-;4-11 f------1-----

stsample 6 - - 6 - 6 ---- - - 6 ______ 64 _____ 6+-____ 61---___ __. __ _ Samp[es/Y ear 

L-Lt3~.~U~C~L~Sa~mgi1p~li~nLll_:_+----r---1--1---- 70 78 - 5 20 29 55 

LJ_j~~#~o~f]W~e~U~s--+----~---~--J---~$~~- $19 $19---~~-----~$1_9 ____ $_19~---$-!-9f-----~---
$/sample 6 6 6 6 ______ 6 _____ 3 _____ 6~---,--+--[:J=[J~S~a~m~1p~[e~s/Y~ea~r::-t:h;;:;;::~---t----t--t--~$!}l 9~,8~6~0L=~$78,300 $I 03, 980~---S--12,450 $10,566 $25,545 $90,870 Sub-total Restoration Analyses 

------ --------1-----j-----~-----j 

--c-----
6 21 

$150 $150 
I I 

---
21 6 

---·-
$34 $34 

6 6 
---~ 

89 69 
- --

$19 $19 
6 6 

$91,050 -$so.sso 
12 12 
6 56 12 12 
6 -- 6 89 69 

$19 $19 6 6 
--- -

5 20 $19 ~_!_2 
6 6 21 6 --'-

$34 $34 
---- -

6 6 
$34 $34 
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round Water Restoration 
#of Wells 

A-Wellfield B-Wellfield C-Wellfield C-19N Pattern C-Haul. Drifts D-Wellfield s 20 31 
6 
-----22r=__:_:.::=~~9rE:'.:-W~e~Ufi~1e~ldh+_!Ft<_::'-~W~e:!!ll~fie~1d~JH!!-~W~e~llfi~e1~dJ 

Samples/Year 2 2 2 2 -------;2i-t----~---_l3_!__1 l--____ 2_1,_ ___ =-i6 

-+---t::-~$~/_sa_m~1p~l1e __ --c:-'-c:----+-----+---t-----=$~l~S~Ot--__ ____.::.$.::..l~SO:+----_.:".$~lS~0~1----J$IT1~so:ir---~$~15isoIT---~~2 1-----:;;;-;-;~2+----~2J__======J2u 
Sub-total Short-term Analvses $3.204 __ __ $16.464 $20,640 _ __ $3,708 -··---=~$:-ii;.2~3ifi6t--s~$~l~5~ot--o.;-;~$~1~5~0f---::::~$~1~5~0L __ _:$t1~s@_]o 

Subtotal Monitoring and Sampling Costs per Wellfield --$23,064 $94,764 - - $124,620 -- - ---$lt8ml_n$6~·7~0~2H--i$~1~8~,8~1~6f------:;~$?20~.J,73~0i-==$~1~0~.8~9~0 
Total Monitoring and Sarnpline Costs $585,861 ___B§} 

5
-!!_ - · ·· $l l,

8
0

2 
$

32
•
24

7 $109,686 $111,780 $61,740 

,=_1~. ~~M~e:c~h~ant-=_".:_c"""'a_l~ln~~te-:~l?J'-~:lt'-'v-'-=T:-e_s-=-t'-=·_,_(=-M_=_1~n==--=c_-...:..o-s~t~s-=--=--=--=--=--=-:~-=--=--=--=-~~-=--=--=--=--=--=--=--=--=-:-_-_-_-_-_-_-_-_-_-_-_,_+_-=._-_~---~--~ - _______ -___ - __ - -•-=·--===----=-=-=-=-1=-=-=-=-=-=-=-=-=-t-=--=--=-=-=-=-=-=-=t-=-=-=-=-=-=-=-=-=t-=-=-=-=-=-=-=-=-=JJ I I 

-~-F-~_e_Y~ea~r~M_IT_U_~_t_C_~_t~~~w_e~l~D~---.• ~-------$~9_4~----$~9~4~-----$_9_4------~~- ~ --1-__._N_um_be_r_o_f_W...,.e_ll.,.-s_,_(3_0_0/c_o_of_l~nJ._· . ...,.a_nd_R_es_t_. W_el...,ls-'-,i_..,, __ -1-____ 1_2_ 107 113 ·· -- · -0~-·-· ·----00,-----=$1
9

~4-[----~$~9~4+---~$~9~4,\.-__ _:$~9~4 
, --+=Sc.:::u.::..bto:.::..:.,:tal:=..::..cM=-=ec.::..h:.:.a:.:.n:.:.ical==-l:.:.n:.:.cte"':gc:..:ri:..<ty_,T=-e:..:.st=-in:::Ji1g._C=-o=-s...:..ts'-'o"--1e...:..r_W_e:..:.ll;=fi:..:.el:..:.d_-+---=-$=-l-',·77--._7 f---- ___ $_1_0_-'-' 0_6_7 ,.__-. _ $10, 66_<? --= ~ =-~}_O. - $O 

32 

10 I 267 7 6 --+..:Tc.:::o~ta=lc;:M~ec=h=a:::m:,:"c...:..a=-l ln=te:..1:irr=ity~T-'-es:..:tin=" "'g,_C::..o:;.::s...:..t ___ 1----1----$-'--'-67 ,200 '- ___ ------+- _ --· $

2

·

989 

$9,503 $25,098 $7, 106 , I 1 . ----- ----- · · ~- --·----+----·-·-j-----t------~---_j 

'=-ro=-T:.:AL.=.:RE=S~T=-=o=RA=T.::..10=-N:..:.-=cc.:::oc.:::s=-T-=-P=E.:....:R...:..WE.c=L=L=-F.:....:1E=L=D'----1---+---=$:..:.1"'3'2'-'-.6..:..4.,..~ _-____ $_§_~~:~_It=.__~~,!3\I67 ---_-~9)o~ ---·--sf!sl8s::-i.i~166 l$s29~'1J~--w~;;r-;+==;;:;:;:~~====j ::..ro=.T..:.;A;.=L.,..:.W.:....:E;:.:L::;:L=F-=-I=EL;:::D~R=E=-ST=-O=-RAr-.:..T~I;..:.O=-N'-C=-O~S:...:T=----l-~--1---$=-6'-",2=-7~1,c_2-'-8~ f--- ___ --·- ___ __ __ _ . 

292

· 

146 

$940,266 $2,213,848 $743,257 -~~-'~~'~~~~~~~~~~~~f----- -- ---- --~ ---- -- ·-·~--~--~.~--~~--~~-~ 
X. Building Utility Costs Central Pl~~!- ~'.'~1- Offi~e- - Sale"uit~N~Sat~llit~-~-~j- ~~~~:-;:-;- -====t=-::-----+-----1-----_J 
=--+=::.:::;:=E=lcc"'tn'-.=-ci=tvc..,_$-=-/M=-o=-n-:th-)--J----+------+---,----·-:::$:--:-:602_>-- --~!Jl_QQ_ _ -~:_---$'? 2Q_ -- --- ·siso '- · s?s-6 

Propane($/Month) $0' $0~--- $1,600 -- ----- $0 ·-· ---$$fl OioofcoiT ____ -i-----+ ____ j_ ___ _j 
--l--+N:...:a.::.itu=r=al:...:G1::.a:..:.s.::...($.::.../M-=o"--n-,th-)+----+-----1----+---:$:--:-l-,4.,..00 _ $180 _____ !Q ___ -_jJ}QO --- ·-----'S$WO,r----r----~---+----_J 

NumberofMonths 48 60 36 48 ---------44i8rt------li---+-----l-----1 

---+=-su=b=to=ta=l=-U~t=ih:::,·ty,_C.::...o.:....:s'-ts'-'p'-e'-r B;c...u_i'-ld-'-in_,,1~'---+----+---+-----=-$-:-:9,=6,."ooo .---$70,800 -~ -~--=J!~ .. -~oo · -- ~- $9s,4oo -~-- $8~~G~o)col6or----f-----+----~-----1 
1
1_ -~T-=o.;:tal::...;:B:.:uil:;:" =din=" 1:<>,..:eU=-tili=' =·ty,_:;;C:..:.o=-st,s_'----+----+----t--·-S4_3_3_,_,80_Q_ _ __ _ __ __ ____ ____ _ ____ .. . ___ _ _ __ 
~~---..1..l-!._J_-_J_-----L.------'---=---+----+::---:---cc ·- -- · ------·--- ·- ----- · · -- · --- ----- · 
VII. Irrigation Maintenance and Monitorinl! Costs lrrieator No.l lrrigator No.2 _____ ·- --- --.. ---- --·· - ------1---t----+---+--_J 

A. Irrigation Maintenance and Reoair 
--- -----------Irrigation Operation Months/Year ... 6 ------(/-- ·-· - · - ----· -------

1--1-+-+:Co~stcoe=:r:,.:M:Jo:.:nt=-=h=:.:..-r:-===-~..----+---1f----:$;;--:6:-6;-;;:;7+---- $667 1-_Ji-+-+T::.o~tal~N=u:....:m~be=r=o-=-f=-=--yea.L.r-s ---1----r---1-----'----:5:-t------5~--· --- . -- ----- -- . - - -----+------1----+-----l------1 
Subtotal Maintenance and Repair Costs $20,0 I 0 ----$20,0TO'---- ·-- - - -... ----- . -- -- -- -----1----t-----+-----L----· -

~===~B=-~I~m~·g~a~ti~o~n~M~o~n~it~on~·n~1g~a~n~d~S~am:~1o:lin~g~=~======~====~~======~==-:-t~=----------+-------'--~----~---·---~~ -· --·---+-------r----+----+-------1 
# of Irrigation Fluid Samoles/Year 6 6 --------r----+-----l-----

1--t--++::C-=o-=-st/:.:s:.:am!?:1:.:pl=e.::....:..==-r=c='-'--,----t----t------;;;$·-;-:1il ----~~_-$ill--------------·- -- ------1----+------+-----L-----
# ofVei<etation Samples!Y ear 4 4 - ... ---- ---- - -----1-----t-----.!f-----'--+----l--l.-l.-l~C~os~t/~sa~m~lP::.le~.::::.::.::::::i;:.:=::....::..;=--+----+---+---:-$::-:l-:6-::-5+--- $165 ----- - --------t-----+----_!f----~----J 

l---1-+-+#:::::.:of::.S=o:::il::iS:.:a=-m-10
7
1e-s/Y-=-el-ar---+---+--+-----:2;:-;;8:+------;;-32;;t-----·---f--·-------- - ---------1-----+-----1------1------

Cost/sample $174 $174 - -----1----+-----J----_ _j _____ _ 
1--1---1-+:::#~o~fS~o~i:.:IWi:.:::.a-te_r...,.Sa_m_1o~l-es/Y-=-ea-r-t----t--__J!-----'-'-:-;:12~t-------2-1-------I------ ------~-----+------+-----1----
1--l--1-l'.'...C:::.Cos~t/::::sam~lP.:.:l~e=_:::::::.:t;:::::....::_:=:'--+----+---+-----:$::-:1-;:2-:-l r-----.;:;$-:-:12:;-;1-t----------+------ - - - ------1----+----+----l---------

Total Number of Years 5 5 --- - --------1----t-----1------L-----·-
l--l-.l-S-u~b~to::::ta~l:.:Sa~m::.:lP:::.h~.n~11.C~o=st:::..:_s __ -+----+--+---c$::-3:;:;8-:,5:-;:5-::-0+-- ---$35,980 -------+- -·----·---- -··----1----+-----+------1--------
l--l-S-u...l'bt~o~ta'.!::l::'..'M~a~in~t~en!l:a~n:.:cel:!._a.:::n.::;d::;M::.,.o-n...,.it-o....,ri-ng-+Cos:-ts-o-,e-r-;-Im-,-1. g1-at:-o-r-+--$;;;.:5;:-;8;'-,5;--;6;r0i-----,$;-;;5<s'.r;9:n;;90·+-------- ---· ---- · - ·-----1-----+-----+-----1---
l-_;~T~o~tal~I~rri;.:i~l?IB~ti~.o~n~M~a::..:m. ::.te::::n~an:.:::::.ce:.:a:::n:.:d?M~o=m;:.t=-onn~'::.1g~C?'o!::st=s;.._-1---;;;$~ll;-4--;-,5;;5;;;0i-----_c_-t------+ --------~ --- .. ---4-----t-----+-----l-------

~i...:Y=~1=~11~~-=~c=~ar~u1i=~tal[::. '..!..~~r::::o~::::.s=t=s:=i~(~R:::.~~O~:....:P~~u=::.r~=ch===ar:::.s~e::..t.)=c..,::.~=...,'....:.:=-::-::;~=-===:~~o;;-c.:.:=-'T~.=:==--=~:~=--==:~=::=:-;'-~=:-;;+-~=~-=-=--==--==--==-+f=--==-~-=----~-=--=-~--~-'i= __ --=-._-~::::-_--=-~:-~---- :~---~-=--=_-=-=--=-=--=ii-=-=--=-=--=-=--:=-=_-~tt--==--==-===-===-=~~-===-===-===-===_::t~=-===-===-=~=-=_--_J 
Purchase/Installation Costs for 500 gpm RO Caoacitv $500,000 L-_j-T_o~tal~C~a~u1i~tal~C~o~st~s~~~~~:.:.3i=_:::::.__=:.i:r=-+-~s5;-;o;.;;o:'-;,o;-;;o:;;-ot--------t-------- ------- ---------t-----+-----1-----L-----

t===l==:r:=r:=t:==~=======t======~=======t====j~=========t==========t====--------------1"----_·_·-_--_-_:-:--=~ =----=:-====t====-+-----+-----J-_____ _ ~I~X~. +V~e~hi~·c~le~O~tEp'er~a~ti~o~n~C~o~st~s-+-;:::-;;:---;+::--;;:::;---;-+--+------cli\1'------T---- ___ _ ____ ________ _ _ -- ------i-------t--===+=====t .. ---- . 
Number of Pickuo Trucks/Pulling Units (Gas) 10 · - -- ----r----+-----1-------L--------- -· __ 
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$8.77 field C-Wellfield C-19N Pattern C-
ifts D-Wellfield E-Wellfield F' W - ellfield H-Wellfield 

round Water Restoration A-Wellfield 
Operating Unit Cost in $/hr (WDEQ Guideline No.12) 
Average Operating Time Hrs/Year) 1000 
Total Number of Years (Average) 4 

Total Vehicle Operation Costs $350,800 ·---·····-·-=-1--t--t----+---_j 
I 

:1. Labor Costs I 
--;----,-,---~::---:----~,....,.---~-,----+----+-------t--- -----------·--------- . ----- --· - - -t------

Number of Environmental Managers/RSOs ----1----~f-----+------4------

==::=:$=N~:ea:r===:1=======:===~:~~:==~====:=:=:::=====$_6-0=,_0-0=0~:===~~-- -=~----=--=--~-~~· --- ---- ··· ---- --r-----r----+-----1-------l 
Number of Restoration Managers I -----·-· ·-----·· · ·---·1-----i-----,--f-------+---..:_-'--_) 

======$=/Y=ear=====1=========:::==:::=::=:=:=:=::=:=:=:=:=::=:=:=:=:=s:=so=.o:=o:=o::=:=:==--_-_--_~--+---~~--.--=-~~~·:_ ----- ·- · -·-- · - ---·1----t-----+---_ _)_ ____ j 
Number of Environmental Technicians 2 

--+--4----~---~---....-----+----+----..,----..,---t--------t--·-- ------ -----------$Near I $28,oqg+--- ---- ---t----1-----t------+-----J 
NumberofOpcrators/Laborcrs 7 -·--~--·------ . .._ _________ ··· ·-· ---------1------+-----+-------L---·---

--+-+-----.,.....---....-----;-----+----t---~::c:-7::-c:-t--··------ . ------·-- .. -- ------ ----

--l--+-$_N_c_ar __ ..._l __ ~-----'-----t---+----$_2_8~,o_oo,-j------- -----· .. __ ---··---- ... 
Number of Maintenance Technicians 2 
$Near I '$28,000 - - ·~-~- _________ _ 
Number of Years 5 

Total Labor Costs $2,09~~00 ... ----~--=- ____ _ 
I I I -~-..,-----t--__,~__..,.----: 

TOTAL GROUND WATER RESTORATION COSTS $9,760,43-S ,___ --- .. ·------

/ 
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1uipment Removal & Disposal Central Plant Satellite No. l Satellite No.2 Satellite No.3 I I I I 

Removal and Loadine Costs 
A. Tenkage I I 

Number of Tanks 26 8 
--+-· 
14 18 ·-· ·-Volume of Tank Construction Material (ft) 1028 162 290 397 l. Labor I I !------.- ----- -·- -

Number of Persons ----- ------- ·-·- ----3 3 ----- -···- --~ 3 
I ·- -·-.- - -----Ft3/Day 25 25 25 25 

Number of Davs 41 6 
··-------- - .• · 12 16 

$/Day/Person $112 $112 
-----

$112 $112 
Subtotal Labor Costs $13,776 $2,016 

------- ---- ·----
___ $4,q32 $5,376 

I -· 2. Equipment 
-- ~- . -- ------- -- . --Number of Davs 41 6 12 16 

I $338 $338 
--- --------·-··--- -· ·--$/Day $338 $338 ·- --. ... .. . -----Subtotal Equipment Costs I $13,858 $2,028 . $4,056 $5,408 - -- ----------- - .. -Subtotal Tankage Removal and Loadin~ Costs $27,634 $4,044 '--··· $.K,088 ·--~ 10,784 ---------

B. PVCPipc I I ----·---- --- ------- -· ------ .. -----·- - --- - . PVC Pipe Foota~e 5000 1000 4000 4000 -·-··------ -·-··---- ... Avera)le PVC Pipe Diameter (inches) 3 3 3 3 ---·--- ·-·--·------- -------- .. . - ---- - ---Shredded PVC Pioe Volume Reduction (ft'/ft) 0.016 0.0161 0.016 0.016 
Volume of Shredded PVC Pipe (ft.1) 

-- -------80 ~~-~-~~ l~i ~-·-: - . --·· .. -- ---- -
64 64 ------- ·- - - - - - - - . - .. - .. l. Labor I I ··-- - - I . - ----- -- - .. ---· ...• ---------···-- --'--- .... .. .. - -·· Number of Persons 2 2 2 2 ·- -- • •n•• • --~-- ·- -----Ft/Day I 200 200 200 200 ·- - -----·-- -- - .&......- ______ 

-·-----Number of Days 25 5 20 20 .,_ 
~---·------·-- ------ ----- .. - -$/Day/Person $112 $112 $112 $112 ----- ·- --. ------ ---- ---. 

Subtotal Labor Costs $5,600 $1, 120 $4,480 $4,480 -- -· 
Subtotal PVC Pipe Removal and LoadinR Costs $5,600 $1,120 $4,480 $4,480 - ···-· 

C. Pumps I I -- ------~ Number of Pumps 50 10 14 13 
AveraRe Volume (ft3/pump) 4.93 

,___ ___ -- -· .. -- r-----·---
4.93 4.93 4.93 ----1------·- ·-- ·- .. -·---Volume of Pumps (ft') 246.5 49.3 69.02 64.09 ·-------- ,.._ ___ 

l. Labor I I 
---- - -- ··-

l 1 
----Number of Persons 

- 1 l 
Pumps/Day 2 2 2 2 ·-·-···-··- -- -----
Number of Days 25 " 5 7 7 
$/Day/Person $112 $112 $112 $112 --·---- ...... --·--· 

Subtotal Labor Costs $2,800 $560 $784 $784 
$2,800 $560 

-- --- ---·--· ·---·---
Subtotal Pump Removal and Loadini.: Costs $784 $784 ·-- - -- -----

D. Drver I I 
Dryer Volume (ft.1) 885 -- -· 

--------·-- --. 
l. Labor I I -----

Number of Persons 5 
-· . 

Ft'/Day I 175 --·------ ---· .. . . -- - - -. 
Number of Days 5 --------- ------- -- ----·-··· ·--
$/Day/Person $112 ·- - ·-·-·- - ------------ -· 

Total Labor Cost $2,800 - -------. -- --- -·-- . - ----- -----
Total Drver Dismantlin11. and Loading Cost $2,800 -- ---- --·-· 

Revised December 1998 Page 6 of 36 
EQUIP 



:iuipment Removal & Disposal 
Subtotal Equipment Removal and Loading Costs per Facility 
Total Equipment Removal and Loadinl! Costs 

I Plant Satellite N~..:.!__ Sa~~~.i!.!'-l_~~- ~ate--
$38,834 $5,724 $13,352 ~.;;:8;t-----+--- ···--·r--------+-----
S73,958 

··- --· 

1028 
·-- ·------- r----162 290 397 ... -- - -1131 178 319 436 - - ·-··· -

$17.19 $17.19 $17.19 $17.19 ~ - - ---- --- --$19,442 $3,060 $5,484 $7,495 --

Volume for Disposal Assuming 10% Void Space (ft') 
Transpartation and Disposal Unit Cost ($/ft') 

B. PVC Pipe I I -+--t--,-__;;-'--'--_.._ ___ -.J...-,-~...----t-------r-------r-------t- ·-- ·-·--- -- . 
Volume of Shredded PVC Pipe (ft') 80 16 --- -- 64- ·- - -----;:6:-;4r-----l--------r------f-------I -+--t--+V-o'--lu_m_e__,fi-or-Di-.s-po:s_a_I As_s_u_m..,..in~1g-l'-::O-:"o/i'-o ""'v:-o.,.-id~s=-;p-:a_c_e-(f:-t,r)-t-------r------8-8+- --- - i 8 - 70 - ----:7~0)!----+------+------l----~ 
Transportation and Disposal Unit Cost ($/ft') $Jill - - . Sff7. l 9 .. $17 19 -- - .. ·-;;$;--;l-;:;7-;. 1-;:;9t-----+------ ·-- ·----------+-----i 

--~~~~:~s-u_'-Cb_t~o-ta_-_l .... P_-V..,.-C_-_P~i:p'e~=T_r~an-=_s-=_1po~-,rta_-..,.t-=-io-=_n-=_an-=_-:d_-_D~i~s~•P-=-'o:s-=a_l:C~o~s-t_s~-=--~:-=--=-~-~--··=·: :· __ -~- ~ ~ _ ~!,5.Ji_ :-_:_=fjo9 ~-- · __ --~l 2Q~ --_- $1,203 --·----1------+-----l-------_ 
C. Pumps I I ' --'---1----+----+-----+----1 

----~v-~_u_m_e_o_r~-m~~-s_c_~~)--~--~~--~-------=-$-~!4726·7·1~,5~-~--.-.·.-~$-_.1~7_9_.i·:~-~- 69~---~i4.~0~9r----~----~----~----Volume for Disi><>sal Assuming 10% Void Space (ft') .. _ _ -- -----i6 ______ 77nor----+-----+-----+-----l 
Transportation and Disposal Unit Cost ($/ft') S l 7. 19 - --- -- -;$ftl°17r:_ 11!:9)1------r------t----_jf-____ _ 

--+--f-=Sc:::u.::..bt:..:o.;,:tal:;:.__P_,VrC_P-.:i'-r-pe-T_ran__.sp_,o_rta..,t,io_n_an_d_D_i_.spo'--rs_al_C_o_s_ts_,_ ________ -_···_- .-~~~,_?j~ -:~-=~:=-$-\)_~~ ~- -----$\:J06 ----·-;-$-;-l,~20;:-;3;-t------+------··-r-------+------l 
D. D1yerl I I · ---- -----~__,1---+------+-------+----1 

-+--+-+D-,rv-'-e-r-=-v-'-o-lu_m_e._(7ft-r-,,---t-----;------;-----·- --~-----SSS .. - - -- - . .. ·· -- ··-··----i----jL-.-----+------1-----l 

-~-~+~-f-=~~~-e-!-;-~-~~:~~7;~~7~-s-;-:71~~~n~~-=~~:-~-~-=-;~;~:r:-s_I_~_~_(y~~)~-------- ---$J~:-~-~-~~ --·---~l~~~--~-~-~-r----~----4----~----~ 
Total Dryer Transportation and Disposal Costs ~-$15} 13 -------- --------i-------t-----1 

~I-ll-.~~-:-~~~-~~~-~-~L:-~-~~~-~-~-~L~-~-:-:-~-~-:-:+a-~-~-D-~-~-o_:_~-~~~_:_:_:_e_r_F_oc+~-~-----~-----~-~-~-:-~~=-~~~ j==:=:=:=:=lc====~----+----~----~ 
Total Health and Safe_!!_ Costs SS,000 ----~1-----+-----+·---·-

1-~::.:;1~1 ::::::::-:l:;;:l=-=~-==-+-----+---t-----r--~-i-------i-------·-- --======::t====--t------1----+----l 
l-=S'..'::UB'.!:'..!.T~O.:_:TA~L~EQ~UI~P!:M~E~N~T,,::R::::E::;-M:::O=-:-:V-:-:AL=;:-A=.N:.::D:-.;D=:;I::-S:::-PO;;-S::;AL;==;:;C:;;:O';::S;;;':T;:;TS-'-P-=-E-R_F.:....A_C_IL_IT_Y-r-~$;-;8~0,';;-9;;-;IO:t-____ ~~-h?21 . -~2_2,?_95 --~$Y2?7,iC19iQ9J---+----=1=====+=====l 
TOTAL EQUIPMENT REMOVAL AND DISPOSAL COSTS $141,975 

Subtotal Tank:age Tran5_()ortation and Disposal Costs 
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I Central Dner Satellite Satellite Satellite Sat. No.3 Bulldlna Demolition and Di.no1al Plant Bulldlnl? No.1 No.2 Yellow Cake South Suspended No.3 Fab.Shop Warehouse L Decontamination Costa Warehouse Walkway 
A. Wall Decontamination . t----

Arca to be Decontaminated (ft') 131000 0 --1---------........ --0 0 0 I.Application Rate (Gallomift") l ·-1---·---- ·-- 0 0 l l ~---- .. 1_ 0 0 
HCl Acid Wash, including labor ($/Gallon) ------ l l 1 $0.50 $0.50 . so.so $0.50 $0.50 1 l 

Subtotal Wall Decontamination Costs $65,500 $0.50 $0.50 $0 $0 $0 $0.50 $0.50 
B. Concrete Floor Decontamination ---- ----· $0 so $0 $0 $0 

Arca to be Decontaminated (ft') 17820 0 6000 9600 
r--

I.Application Rate (Gallons/ft") ---·-- t---·· --- ---- 9600 0 0 4 _ _i 4 4 4 0 0 
HCl Acid Waah, including labor ($/Gallon) $0.50 $0.50 ··---so~5o t--- - - ·----- - - 4 4 4 $0.50 $0.50 $0.50 4 -

s12:000 :_--$~?00 $0.50 Subtotal Concrete Floor Decontamination Costs . $35,640 $0 
- ~19.200 $0 

$0.50 $0.50 
C. Deep Well Injection Costs -··-·---~ $0 $0 $0 --------- ---·---r--.---··----· -------- ---- ... Total KRals for lr\iection 202.28 0 ------·- __ 3.± 38.4 .. ---- ·-· . -- ·--- 38.4 0 Deep Well Injection Unit Cost (SiKRalB) $4.60 $4.60 $4.60 ·- ·--....._ 0 0 $4.60 $4.60 $4.60 0 ---- $ii ____ $1To 1----- -----. - $4.60 Subtotal Deep Well Injection Cosli $931 $177 ·--- $177 

$4.60 $4.60 
Subtotal l)eQontamination Costs per Building $102,071 $0 _-:- -$! ~ 1 10- ---$19,377 $0 $0 $0 - $19,377 $0 -· -- ·--.... __ $0 $0 Total Decontamination Costs $158,021 $0 $0 ·--- ------. ---- ---·- ----- - - ~ - ---------· ··----- --- - --- ·- ···---- ·- ·---·--· -n Demolition Costs 

-·- ------- ------ ··- ·---- -- --A. Building I ,____ 
- --------- - --------- t--- - . ----- ---··--- I --.-.. ----Asswnptions: .... , 

IDrvcr bldl?. demolition unit cost of $0.731ft' for additional 
- - ----- -- -·. ----- ·r- -- --- ·-~---- -------- -· -- ·--------- -- -··- ------- . --radiation safety equipment ---·-

794000 
--!--------- --320000" -------Volwnc ofBuilding (ft) 30720 192000 320000 37560 

Demolition Unit Cost per WDEQ GWdcline No. 12 (Sift') $0.152 $0.000 $0.152 so ill ·-· 91000 333000 5600 $0.152 $0.152 
IOrvcr Buildinl? Demolition Unit Cost (Sift') $0.00 $0.73 $0.00 $0.00 

,_. -- $0.152 $0.152 $0.152 $0.00 $0.00 
Subtotal Building Demolition Costs $120,688 $22,426 $29, 184 - $48,640 

e--- $0.00 $0.00 $0.00 $48,640 $5,709 $13,832 $50,616 B. Concrete Floor $851 
~------- ·------ ------Arca of Concrete Floor (ft') 23760 0 8000 _____ 12800 12800 0 

Demolition Unit Cost ocr WDEQ Guideline No. 12 ($/ft') $8.13 $8.13 $8.13 $8.13 -----$8.13 6500 18000 0 $8.13 $8.13 Subtotal Concrete Floor Demolition Costs $193,169 $0 $65,040 ._~04,~~ --·- $8.13 $8.13 $~ 04,064 $0 $52,845 $146,340 c. Concrete Footing $0 
Lcn<>th of Concrete Footing (ft) 622 0 

-- ----·--·---t. ··--··· 360 ----~~ . -----. 480 0 
Demolition Unit Cost per WDEQ Guideline No.12 ($/linear ft) $11~07 $11.07 $ll.D7 $11.07 

360 580 0 $1 l.07 $11.07 
Subtotal Concrete Footing Demolition Costs $6,886 so $3,985 $5.314 

-·- $11.07 $11.D7 $11.07 $5,314 $0 $3,985 Subtotal Demolition Costs per Building $320,743 $22,426 $98,209 $158,018 $158,018 
$6,421 $0 $5,709 $70,662 Total Demolition Costs $1,317,309 $203,377 $851 

----- - ---

m Dls,~osal Costa I --,__ ____ 
-·-· 

I ·- --------- ·-·--·-· A. Building 
Volume ofBuilding (cy) 29407 1138 7111 11852 11852 1391 3370 1. On-Site I ---- r--··· 12333 207 --r--------- -· 

Asswnptions: 
I On-site disposal cost of $0.541cy 

--f-------- -· ----·. -·-
---- - ---- --·· 100 0 Perccntal?C (%) 100 100 100 JOO ·-t----------- 100 100 100 Volume for Disposal (cubic yards) 29407 0 7111 11852 11852 1391 3370 so.-54 --- 12333 207 Disnosal Unit Cost ($Icy) $0.54 $0.54 $0.54 $0.54 $0.54 $0.54 $0.54 $0.54 
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• 
Cham!ehouse Maintenance Main Process/Fire Potable JP t bl W o a e ater Central Plant Exxon R&D 

Bulldln11 Demolition and oi.nosal 
I I 

Office 
Trulh:ra 

t;--t,~_._....._-<;--::'--~-;------t-----t-----t----1---c-----\------+------i__:_===~-==!::=-::=::=~-t----=t=========t=T:::an=k==S=la:b:•:::t==R==O=~l~l~P.=::l 
L Decontamination Costs - · 
1---+A.c::_+Wc.:..:rall=Dc=co::n=\lUDllUl=·=t:.:io:::n __ ....1-~---+-----+-----+-------+------+--·----~-- .. ·- "=-~=-1----t-----+-----+--==J 

Arca lo be Decontaminated (ft') 0 0 0 --J\----iDt-----1 n1------J---==J 

Wld Lab Didi:. Bulldini: Office Water Bldi:. Water Bid!!. Tank Slab 

1--+-+--+IAP:1.11>::.l::ic:::all:::"o::n:.:R~a::te:...(~G:::a:::ll:::o::OBl:.:ft::.;:z.L.) ___ .-1------+----l------.'..l...___ ___ ___!_>--==}=-·:~=~-:- ~ - --- --~ ~ O 0 O 
1---+-+--"H==.Cc...l Ac:.:::.:i:..::d-'W""'as::h,=.:in:.:.c:.:lu:.cd=in"'nu'-'l::..11bc...o:.:r~C$/-"G:..::a:::llc:..;on:;.<)'-------l----+------"$-'-0"'.5:.:0.1---.-- $0.50 $0.50 so.5ii ---$·

0-,so ---~$WO~.s\iioil--~~
1

+----::c~1w_ ____ lU 
1---+--"S::cu::b:.::to::.:ta=lc...W==al::..l =D..:.eco=n=lllln=ina=ti=on~C..:.o•::ls:.---l-----l----+----·~~----. -~ ~-~-----___ -j9_::::.--~=- _ ~- · · ---· -__ c'$isol\ ____ __:::~$0~---2'$0:'..:_·~

5

$00~--~$2_0.~5~0+-----~$!QOJ.5~0 
8. Concrete Floor Decontamination $0 $0 1---+=:..+:-=;c.:Are=a::clo::c::be..:.:-=Deco=n:::laml=.n=a=tcd=(::..ft.,..,)---+-----+----+-------+------- --··---~· ---- ------ lt----ot----n\-----~---_J 

1---+-+-+:..:::.c •. --,-,·c:...~·-··o_n_R_atc_(_G_a'-11-o--·1ft"""r-'-,---+-----+-----+------- _(!_,___ _ ___JJ ~------ _ _!!_ - · ·· ·- -O ---=- . ----4 tOt----~0t----~O+----~o~ __ _!~ 1---.J.-.\--+IAD'.1.10=::~=:.==-~=ll:::..:"'::..lL-J ___ L.----+-----+------ ~ ~---~~ -- --~ --- 4 ---- 4 1260 1---+--1-~H_C_lAc~i_d_W_as_h,~in_c_~_d_in~~~l~~-o_r~CS_i_G_al~~-n~)----l----~--~s::..o_.5-l-O ____ s_o_.~~--~~--- ~~~--~--~5~0~=====~$~0~.i5~:i~~~~~~s~o~_~5~:t~~~~~~~~~
4

\~~~~~~~~~~
4 

1---+-+S::cu:.:b..:cto:::ta..ccl-'C:.;o:.::n:...cr:.:;c:...te..:F_lo:...o:...r~D-cc~on::..lamlnll_·-'-t-io""'n'--C'-os~ts---'-+----------·~ $0 -~+---- __ so __ S,-'O\ ___ ...:$:'.:'.O+----~i----$-0_.5~04---_g$0~.~50Qj 
C. Dceo Well lnicction Costs · ·- · $O $0 $2,520 

1---+='---+=~c...:.::=-:::.i.==-=::::...-1-----+----+--·- ---- ------.!.------- -·- - ·-·-·· 1---+--+-+-T:...o_lll_l_K~~R~ab_fo_r_l~n1'-· c_ct_io_n~-----+-----+-----1r-·-·- ___ Q ._ ______ _o ~- _ _ _ ~ _ _ o - -- . -ool\ ___ coif""-----,j------+---_:__j 
DeC!> Well lnicction Unit Cost ($/KRals) $4.60 $4.60 $4.60 $4.60 $4.60 $

4
_
60 

O 0 5.04 1--.-1--b.i:S:.:ubal=t:::o:::tal::cDc~cC!>:L.-.W"-e.:.:~:...l In~nJCLC. e-'--ct::..io-'-'n _'-_c:...oB_ats __ 

1

_d __ --+----+------1---·__!_$0
0 

___ -~$o.:..0 _______ $$OO _ ~-~ · _____ $$_9
0 
____ :_ --~001--~sfcoij---~$~

4

~-~~~-\---~$~4.~6$2_00 \_ __ !'$4!:.6~0 l-~S:::u=lo::l=-=Dcconlllln1Il====all::.:o:.::n:..=.:o:.:1=ts..c:.:cr ""1:...::::..u::.:1=m.Ji1g,___-+-----+---Jf-----~+-------=--!------· __ . ___ $0 $O $O $23 
1---+T=ot:.;:al::.:;.De.c_c:.;o;-n:...tllDl;;.:;.._ln_a_tl,...on_C_o_at_s---1-----t-----+----- ____ .---!---------~------------ -· __ _ ___ _ __ ~-~- $0 $2,543 ~IL~=~~~e~m~;~~~l~~ll;~:~l~~~oi~t~a=~=======~=========:=======:=====--·,_- ~------ :.::__-__ -: =-= ~=~ --=-· . · ~ _- - ---~-----~._:..._·.:_~ --=-i+-=-=-=-=-=-=-=-=-~i=-=-======-=i=-=-=-=-=-=-=-=-=-=-k-=-=-=-=-=-=-=-=-=\J 
1-~:=....i::::;:::=L-L--l----l-----+-----+----l-··· - .------- ------·· ------. -·· --
1--+-+-+Ass=;wn=npi::t::.:io:::ns::.::....1-----'-~---:-.__,..--r-::--":-:---:---+--·-·--- -·-- ___ _ ·---·· ____ ____ .. 
l---l--+-+--+TDrv=--'--'cr:.c::..bl:...d..._R.:...dc_m_o_lit_io_n_un_it_c_os_t_o_f_$0_.,-7_3i_ft_'fo_r_a_d,...di_ti_o_na_l __ '--- __ +------ ----·--·· _ . _. _ .... ___ -· . _ .. . -l-1---+--l-+V---'01-'--::-.'-~a'-~-f0 B:...n u"'""s~-1:-::,,_1R_c~.._:_,.,,i;..__~"'cn"-t ___ -+-----t----1· -_-_73000 ----2-7000 -----72.000 ---- _ _2000:0 ~- -~- 16~oi\===--;;6~3o~lo;t--_-.:_-.:_~====aj~========~t=----~ 

DcmolitionUnitCostocrWDEOGuidelincNo.12($/ft') $0.152 $0.152 $0.152 · $0.152 $0.JlS5..,2~1--~$fi0~.1~5~2j-----.~~-\----=c:-~0~ __ _!1~5~12~0 
IDrvcr Buildin11 Demolition Unit Cost (Sift ) so.oo so.oo so.oo ·-·· --so-:Oo - --- :$£Uo~.iowot""---'~sio.~o~o \-_ _:!':so~-~15~2~--~so~.o~o~o+_. _ _Js~o_:_!:. OIQOQjo 

Subtollll BuildinQ Demolition Costs $11,096 $4, 104 $1 0,944 ___ _ ~ $3 .~±_~ -~- _ .. -5~'.2?,:Ssuus8 r---~$~9~5~8j----~$~O~.o~o+-__ J$~0~.o~o+-__ _:s~o~.o~o 
B. Concrete Floor - -r----':.::..:.T ___ _:s~oi----~$~0+-----~$0~ 

~-=--=-~~~~~:Ar~~ca~~o:.;f'-~c""o:::n~c~re~te~-F:..:~lo~o~r~(ftl~)-=--=--=--=--=--=--=--=--=-~-=--=--=--=--=--=--=-~:-=--=--=--=-~t~-=--=-=-=---5=-4:--:0-=-o t------2-!_0_0+----6-0--0-0+- -. ----a· -- - "Sisi\ioolt"---11-;;-80~----;:-::-:+----_J-
Demolition Unit Cost per WDEQ Guideline No. 12 ($/ft') $8.13 SS.13 $8.13 -- ---_-$ii)_i=- __:-~$S8.Jl33r--ssi8~.1~3j-----.;~:~-~~~+----J:78~

5

~4+----_!_12~6~0U l---l--+S~u~b::to'..':ta:'.!l..::C::::o::nc::r.:.ct::e~F..::lo::.:o::..r..::D:.:e:::m:;o::lit::..io:::n:...C:::.o:::s=ts:__f-------l----+-~$...:4=-3"-, 90:.::..:.2 t---'$:..:l..c.7~,0..:..7=-3 t----'$:..:4:..:8=, 78~ __ . __ _ __ ~9 ___ _ __ S65.,51soD<4rr---$$~1.~46~3~--.$~l~0.~2~1 ~l f---:::-:~$~
8

-~
1

~
3

+----1$~
8

:!·1lJ
3 

c. c""""° '"°""' _ ·-- .. _ '63,853 S>0,244 

1-.....i.-l-~L~cn~•<rthE..:o::'.!f...:C::::on::c=re.::t::.e:...F:::.oo::.:t:::in~Q(ft:_:il)~c:-:-.:1--:--:--~-:--:-'.::--=--t--,-::::-:-3-::o:;:;ot-_--;;~2~oo:;t-__ :::-:3=-:4:.::0:t--. ____ o 7.. -·-1P7i~o)l----.5::.4t------:-0 t------_J _____ _ L~~W~D~=~~~ili~·on~U~ru~l~C=os~t~~rc...WD==~~G:::w::..·d:::e'.::li~~:...N~~:..:l:::.2~~~n~in=e=M:..:ft~)~--~$:.::l~l.'::077t-_~$~11~.0~7+--$~1:..:l~~-'-7-l--·-~ITT-~~~-ITT $llm $OM W~ I« l----l---t:S~u~b~to~tal~C~o~nc~r~ete~F~oo~t~in~1Q~D~=~o~li::ti=o'.'..n ::::C=o~sts~---+----lr---;;;;$:;;;3 '':;3";-2;;-l 1----.;;;;$~2':;,2';:;1.;-4 t---;;;;$.:_:;3~, 7.:_:;6-;;4 \-------::::.- .~ $1,3 28 $598 $O $! l.0

7 

1-..-t:S~u~bto~lll~l Dcm~·~o~l~iti~o'.'..n ::::C:'.:os::ts:JP:.:c.'...r B::.u:::i:;.:ld:::in~1Q,__ __ +----f------t---$-'--5_S.!.-,3-'-1_9t-__ $_2~3,'--39_l-t-_ __:_.$6:...3'"",4_8..c.8+-- __ $_3 ,_04_0 ~-=--_$S\1"003,344ool--is3f,~o 1~9~--~$11/0~.2~1~1+-----;$::-:6-=-3-=,s~~~l!+.--!$1!__,.~59~4 
T""" DoaoUdo• c°"' SI l,838 c=±:::r::r::r::::t:=s=====l======t=====t====t======t=======t======+---=-------=-=-~-=---=-=--~ --·==t=====±=---+---~--_J 

Ill Disposal CoatJ 
~~~~.\---t---+----+----1-----1-----t----t----+-- --· -·-- - .. ·- --1--+.:..---4---+---__J 

A. BuildinQ I ·· 

1--1--+-+--4P!..:e::r.:::ce~n~ta=.uc~ <":..:V•L-l--:..J.-:-:---:-.,-.-+---+---;r-----_:_l o:..:o-l-· ___ .::..! o:..:o:.+--- ___ 1_00'-11- ----i Oo ·• ~ · -11no:Ool------;
1
;-;:
0
u;
0t-----;;

0
-\------+----_J 

Volume for Disoosal (cubic yMds) 2704 1000 - 2667 --- ---7i(f.: - 6i11 l----;;2,;3~3t----~0t----..J!O+.----~l~~OIQJO l----i---1--1--'~D~is~oos~a~l U~n~i~t C~o~s~t-r'!,,:$.,:;/c=v)::.J.:~'.1.-+---+---+----;;;$:;;:-0.-;-5-;-r4--r$,;;0~.5;-.::4;t----·~$~0:.:;-';_54 ----$(~~tt-· -- --·$$:00.~5;\4 J--~$0~.~54;+---:-;$;;;0:-;_5~4+---..,.$-0.-'5~l!+.----$-0~
5

_~~~ 

Volume ofBuildini1 (cv) 2704 1000 2667 -- --°"'·- -7.fr --· 611 233 
0 

1. On-Sitel ~ ···---- ·- ------~1----=-=-r---__:::+----~o~--~5~60 
~-=--=-~-=--=-~~~~~~Ass:::~um~n~1>-t~i~ons;-::_-::_-_-4.l.-:::..,.-_-_-_-_-~~------------_+-~_-_-:::;:::::_-::_-~f-~--::_-::_-_-_+-t----.~----_--__ --_· =-~----- -:-=._ _ · ~ ------t-------j-------4----~----_J 

\On.site disposal cost of $0.54/cv 
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I Enon R&D D, E-Wellfield Morton No. 
Bulldlne Demolition 11nd Dlspo111I Proceq Bldg. Booster Stat. 1-:ZO Bdlg. 

I. DecontllUllnatlon Cost• 
r--rA.:--r.W::-:al::-l:::Dec:--o-n-tamJ--:-.n-a""'ti:-o-n---r----i------r-----t-------+-----+--·----. 

Vollman No. 
JJ-27 Bdll!. 

-

Arca to be Dec·ontaminatcd (ft') O --of-------o--- ··- --o 
Application Rate (Gallons/ft") l 1 ·-1-·. ----1 

HCI Ai:id Wash, including labor ($/Gallon) $0.50 ·-----
S0.50 $0.50 So. so 

t--t::--t::Su:-b~t_ot_a~l~W~a_ll_Dc-:::-con __ twruna_.-:--ti~o~n_Cos_u __ --11""-----t----t----~$0-+----~$0'+----~$'...::0,___ ____ $_'O 
B. Concrete Floor Decontamination 

t---+--+-+Arc __ a_to_bc_Dcco __ nt.anuna __ · _t_e_d_.,(ftc-''~>---1-----+-----+----1_2_6_0+--____ o, ___ · o -~-~:~. -~ 
t--+-t---c'Ap~pll_ic:a-:-:tio~n~Ra-:-:tc~(~Ga-:--ll~onsl-----=-ft~")'---:=:::-:c~----+----t----:--:~4+-----4-+--- 4 4 
i---r-1--~H_C_l_Ai:_id_W_ash,~--in_c_ludin_· ~tg_la_bo_r <~Sl....,G_al_l_o~n) ___ -+-----+---S_0.5 __ o+--___ so_._50-+----·-'·s:.:·o.so - --- · so.-50 

Subtotal Concrete Floor Decontamination Casis $2,520 $0 ·w~----- $0 
1---1-C-.-+-Dc-:-ep~W~c-ll_ln_u-.cc-t-io_n_C_os-u--r-----~----+---+----'-'-"-t----~>------>- · · ---
1---+--+-~T~otal--K-2a~l~s-fo_r_ln_1i_ec_t-io_n__, ____ __. ____ ,__ __ _,_ ____ 5_.-04 -------u~---- -or-----· · --- - <i 

Deep Well htjection Unit Cost ($/Kgals) ---$4.60 $4.60 c----· $4.60 · -- · - $4.60 
>---+--+-S~ub~t-o-tal~D-e_ep_W~c-ll-ln-!1-. cc-tio_n_C_o•-U~~~_,_----+----+-----$-2-3+--- $0 $0 · · - · --~SU 

l---!'S::cubto=::ctal:=:D=..:.cc=.:o:.:;n:::tamma=·=t"-'io"'nc..C:.coa=U_,ocrc:;:...=B-=w""·1"--di:::n...___g--1----+-----I'--- $2,543 .. $o>----::::--~~ ,_. ~ _::-~-- · $0 
Total DecontJllJlinatlon Coatl · ----

t---+--r---.--.--.,.---r-----+------+-----+----+----- ----------. 

U. Demolition Co•ts 
t---+-~----------...-----+-----+----+---·---------

A Building I 
Asswnptions: 

1---t--+--+--rlDrv--'-,cr-bl,...d~g. d_c_m_o_li-ti,...o_n_un_1_.t_c_os_t_o_f..,.$0-.-7-3i-ft"'"-t<-or_a_d~d-it.,.io_n_a-c-l --+--- ----+------- .. ---- .. - - --- - --
1---+-+-+-+~=c===c===;;;_;o=~~.:...:.-T-.:...:.c..-=::.:_=r::.:.;..:..=.:_.+------- - _______ ,__ -----

radiation !Bfcty equipment 
Volume ofBuilding (ft') 15120 8640 r--- -·14406 ,........ --14~00 
Demolition Unit Cost per WDEQ Guideline No. 12 ($/ft') ---$0.152 -- $0.lsl - -To:\Si -- $0.152 

1---l'-4--+iDrv~::;.,cr:.:B=u=i-"'ld .... in""1g"""'Dcm--o-'1i-ti-o-n-U-ru-.t"'"c-o-st-(-$/-ft~')----''-r--'---1f-----$O-.-oo-+----$-O.-oo- '-----$0.oo -- --$0-:0o 
1---+-+-~;:L=-====.::::c:::=.::=c::..:=:=~=:c-"".:.r'-----+---+---~--::-:·:+---~:-:--------- - . ------

SubtotalBuildin11DemolitionC0!U $2,298 $1,313 _ $2,189 _____ gc!,8~ 
B. Concrete Floor 

1---+::cc..-i=cr::.:.::.::~~'--"-=--~----+----+---1r-----:-::-:--.:-r-----:.-t------1------ --- . 
Arca of Concrete Floor (ft') 1260 0 600 600 
DemolitionUnitCostperWDEQGuidelincNo.12($/ft') $8.!3 $8.13 $8.13 ---· $8.13 

1---l---1-.C::::::::::.:~-=.::::...::.::.:::..=:-=--=:.:==.-=.=:=-:.:r:...:..:.::::....:c~c:,.=:...e...----1c------'-:-i------=-~t------=.:.:.:: 

l---+-+:.Su=b=.:to::;.tal.::::....:C...:o=nc:.:r~c~;.;...::F~lo_o_r_D~em-orh_·b_·o_n_C_o_su_-+-----+----t---$-l_0,~2-4_4r-----$-O_t----$4,878~- $4,~78 
_ C~--i:C::.:o~n=c~rc::tc=-=..F::;.oo=t::in~ll!'-----~~---+-----+----r----::-:-:-t------:-1----------------

Lcnuth of Concrete Footing (ft) 144 0 100 100 
Demolition Unit Cost per WDEQ Guideline No.12 ($/linear ft) $11.07 $11.07 sll.07 - $il .01 

l---l--..CSu=:b::.:t:::o=ta::.l::.C:::o::nc::r::;.ct::e...:F...:o...:o.::tin:J1g;z..=D..:em=:.o;:;;lit:.:io::;no..C.:..c._os:.:b+----+---+----::-:-$-:-l,~5-::-9:-:-4t---=-::-$:c:O+----=$..:\J..:,l:.:0..:.7-1-___ ~107 
l-.....+S::.:ub=:!:to~ta~l~Dcm~::.:o~li~ti:::on::-;::C::;.o•::IB=p~1c"'r~B~u~ild=in=1.._g __ --t------t----1r---$-l_4,~1-36-;---~S-l~,3-1_3t-----=$-=8~,l..:.7..:.4t---~$:::.>8,~7~ 
l---+T!.::.ot~aJ~D~e~m~o=l=lt~lo:::n~C=o;s~U=-----+------+-----+----t----~+--~---1-----+--------
1----l--.l.-.l.---l-...-l---l---~------+------+---'--1r-----i-------t-----~------- ---
l!m~ . .J!D~l::ia~>o~•::lll:...:C:::o::s=u~.1-+---+-----+---+---t-----t-------r------- ______ _ 

A Building I ---+-----------------
Volume ofBuilding (cy) 560 320 533 533 

1---l--+:~:::!:~c;::.::::::;::i;u.::l.L.--t------+-----t----t--~·---i------t---~-------~ 

1-----+-i..:l~. i..:On::;.::-S::cit::cc.!-l _ _,_ ___ -1------r----r--_,------+------+-------- ______ _ 
1--l--+-+-+:A!ll-=um::;::tPi:::'t::;io:;:ns~: ::--:--'-:--;::-;;;;;-;7.-i----r---i-----1----1--------- ---- ... ---- . 
1--.....i-.i.......i......-J--IL:O:::n:..:·s:::it=e:=.di::' s=po's=al:..:c:;:o.:.:stc..:o:.:.f...:$"--0.:.:.5:.:.4/_c"t-y-----t-----1-----;-;;;;-1:-----;--;;;;-r--- ~~-:; ~- ____ .. __ _ 

Pcrccntap;e (%) l 00 l 00 I 00 100 

l---+--l-+-l-V~o~l~um==c~fo~r~D~1~·spi:::o::•:.:.a!7(~c=ub:.ci:.:.c~yar~ds~)'---t-----t---~t----:;;:~S~60;1 __ --;~3~2~0;-t-----;;:~5-3;-:3 :_-_--_-_-__ j~~ 
Disposal Unit Cost ($/cy) $0.54 $0.54 $0.54 $0.54 
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• I I Central Dryer Satellite Satellite Satellite 
BuUdlm Demolition and Dbpo1al Plant Buildinl! No. t No. 2 No. 

3 
:::.: ~:~JP Yellow Cake South Suspended 

0 0 0 
0 0 0 
0 0 0 

$17.19 $17.19 $17.19 
$0 $0 $0 

$1,820 $6,660 $112 

6500 18000 0 
0.5 0.5 

r--t--t-f-Ar:--e_a_of_C-=o=-n:-c.,..re_Le_F_l-,oo:cr=-(,_ft~'),__~---=--:-t-----+----r-·-----_--~32~2:r·------.---~=~----:-s_o_-6_o··· _: :·_~1):_~00 · · moo 
0 

Average Thickness of Concrete Floor (ft 0.75 0 0.67 o 67 · --· ----;o0:.'667?t-----fr--~~~~--_!:~~----.QJ 
Volume of Concrete Floor (ft') , ·--17820· --- ····or- 5360 ··- ---·8-s76 ··--··E8155?,766j----0~

0)---~~f----~~-l-----2J 0 
3250 9000 0 

120 333 0 
t--+-+l-.+~-o-'.-;'-it-:' 1o_fC_o..,,_c_re_Lc_F_l_o_or,(,_c~y)~----+----+-------r--- . --~r-- . ---.~ _ = ~ 199 ~--:~~-~--3 ~8 ~~=- --:3jj1-g81----~0r---=-~;.!---~~4-----_:QJ 

100 100 0 
120 333 

t--+--r--r-4::"'.P:-cr~cc-n_la~1g~•e....,(=-%:-)---:-~----r----+--------t-r------~--:. 75 0 -----·---_,-5~- ·· ·75 -
75 

Volume for Disposal (cy) _ 42~r---=: :--:-o ~~-=--~~@. --=-~- ·-23 8 - - --·--::2:::3::-8t-----.......::.~+.- ----;-::;;;t---~'7t----~ 
t--+--r-+=-~D_i•~pos_al_....,...Uni_t=-C:-o_st~ pcr_WD __ E_Q~G_ui_dc_l,in_e_N_o_._12~($-r/c~~Y~)- ··-~- .~:...43. ____ $4.42,__ --~42 _. $4.42 ·· ······ -·--$$~4t.44:2zl--~$4:t.~42~----;:f!;~-----=~l-J_ ____ .QJ 0 

$4.42 $4.42 $4.42 
$532 $1,473 

SubtolalOn-SiteDisposalCosts $2,188 $0 $658 - ·$i-os1 s
1
,
053 t--+-+2-.+NR--C--L-i-cc:nsc--d-F_ac_i_li~ty._,------+----+---t----. - ·--- - --···-·--- ·' _:. $0 

$0 1---+-+-+-~-----_,_---i------+----+----l- -·-·-·-· ·------. -· - --·-. -· -·- -- -· ·- .. 
t--+--r--r--r-Ass_wnr1--:-:pti.,..ons.,--: -:-c:-::--::-:C-:-r::----~--=--~----r---·-·-·--r---- .. _ ,__ -··-- -·-·- --·--- ... - . ._. -------y------r----+-----l--------1 I Additional $2.00/ft' for segregation of concrete 

Radiation Safety Equif>mcnt $1,000 $1,000 $1,000 $1,000 $1,000 $0 $0 $0 Total Health and Safety Costa $5,000 $0 --r---.-- ~~--- -- ------
$42,676 $127,671 $204,750 --· 

----- $204,750 $6,460 $73,250 $211,890 $963 TOTAL BUILDING DEMOUTION AND DISPOSAL COSTS 
SUBTOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $480,914 

$1,647,318 
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I I Changehouse Maintenance Main om 

l---t--~~R~a=w=e.11~·o~n~S~afi=e~tyE~~~~u~iP~1m=cn=t=-t~---+----t-----t-----$-Ot-____ $0--t-----$~O+-----=----$$~Or----$$<OJt----5$~0i----~$no~---~---====:] 
Total Health and Safety Cosio -- $0 $0 

I 

SUBTOTAL BUILDING DEMOLITION AND DISPOSAL COSTS 
TOTAL BUILDING DEMOLITION AND DISPOSAL COSTS 

Revised December 1998 
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I I EuonR&D D, E-Wellfield Morton No. Vollman No. 
BulldlnE Demolition and Dlsi>osal Process Bide:. Booster Stat. 1·20 Bdl!!. 33-27 Bdli:. 

Subtotal On-Site Disposal Costs $302 $173 $288 ____ $288 
2. NRC-Licenscd Facility 

Pcroentagc (%) 0 0 
-··~ 1---·· -- . --· -

0 0 
Volume for Disposal (ft ) 0 0 

-----------!-------·--· 
0 0 

Volume for Disposal Assuming 10% Void Space (ft') 0 0 
- . --

0 0 
Transportation and Disposal Unit Cost ($/ft') $17.19 ______ J!].:.!~ :s17~9 $17.19 

Subtotal NRC-Liccnsed Facility Dispoual Costs $0 $0 
·----- - . 

$0 $0 
Subtotal BuildinR Disposal Costs 

·- ----·-----1----. -· -· - - - - --~ $302 $173 $288 $288 ·- ---·-----1---- ·- ----- ····-- - - ... 
B. Concrete Floor I 

Arca of Concrete Floor (ft'} 
-- - t---- ---- --- ----· 

1260 0 600 600 
Avera11e Thickness of Concrete Floor (ft) 0.5 0 

. - - -· 
0.5 0. s 

Volume of Concrete Floor (ft') 630 
-----· -·---- -·-

0 300 300 .. ·-· -····------- -· Volume of Concrete Floor (cy) 23 0 11 II ·------
l. On-Site I I 

-- ... - ----
------ - ... - --------· -·. 

Percentage(%) 100 0 100 100 ---·-· ·------ t--· - --
Volume for Disposal (cy) 23 ________ .2. 11 11 ... - - - ----· 
Disp05al Unit Cost ocr WDEQ Guideline No.12 ($/cy) $4.42 -- $4.42 ----·--- $4.42 $4.42 

-- - ··--- -
Subtotal On-Site Disposal Costs $103 ____ $0 $49 $49 -· ... -·---

2. NRC-Liccnsed Facility - ,_ ---->-----·· -·- - --------- - - ·--· 
Assumptions: 

/Additional $2.00/ft' for segregation of concrete 
---1------· ·-----------

----· f--·· -------- -... -- ... 
Percentage (%) 0 0 0 u ·-- ·--- t----· -·--
Volume for Disposal (ft ) 0 0 0 0 
Se!ll"egation and Loading Unit Cost ($/ft') 

--f--·----- f------· 

$200 
--·--- ------

$2.00 $2.UO $2.00 
Transportation and Disposal Unit Cost ($/ft') $6.67 $6.67 

- - --·-- ---·-------
$6.67 $6.67 

Subtotal NRC-Liccnscd Facility Disposal Costs so so --·--·---- ---··--
$0 ·----- ~-(~ 

$103 $0 
·-. -

Subtotal Concrele Floor Disposal Costs $49 $49 -- ---- ---- -· --------
c. Concrete Footing -· 

-·- --- --- -- --- --·- ·------
Lcn2th of Concrete Footing (ft} 144 0 _ --~ l!_U ·-· . ____ l_UO 
Average Depth of Concrete Footing (ft) 4 4 '!_L - ----·----~ 
Average Width of Concrete FootinR (ft) 1 I 

--- -·-40~~-- .... 40~ Volume of Concrete Footing (ft') 576 0 
21 0 

----- --- -------
Volume of Concrete Footing (cv) 15 1 s 

··-

On-sic Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) $4.42. $4.42 $4.42 $4.42 ---------
/ 

Subtotal Concrete Footing Disposal Costs $94 $0 $65 $65 ·-- -·------
Subtotal Disposal Costs per Building $499 $173 $402 $402 --- --------· 
Total Dleposal Costa ------ --

--.-
Ill. Health and Safety Costs ---- ----·· 

Radiation Safety Equipment $0 $0 $0 $0 -- ------ ---- -
Total Health and Safety Costs -·----- -

-· 
I ---------··-----

SUBTOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $17,178 $1,486 $8,576 -~-76 
TOTAL BUILDING DEMOUTION AND DISPOSAL COSTS 

-
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-- -

:llfield Buildings & Equipment Removal & Disposal A-Wellfield B-Wellfield C-Wellficld D-Wellficld E-W ellfield F-Wellfield . I I I H-Wellfield W ellfield Pipin2 
Assumptions: 

,._ __ 
-·--- . . ··-··- ----------Number of Header Houses per Wellfield 5 18 20 4 15 42 ------- -- ----·- --··· 15 Length of Piping per Header House (ft) 15000 15000 ·- ___,____!_? Q()_~ 15000 15000 15000 ----------·· - ··-- 15000 Total Length of Piping (ft) 75000 270000 300000 60000 225000 630000 --------·· 225000 . A. Removal and Loading 

-------
$0.31 Wellfield Pipin~ Removal Unit Cost ($/ft of pipe) $0.31 $0.31 $0.31 $0.31 $0.31 $0.31 - ------ .. --Subtotal Wellfield Piping Removal and Loading Costs $23,250 $83,700 $93,000 ·-- ~18,600 $69,750 $195,300 $69,750 -- --------B. Transport and Disposal Costs (NRC-Licensed Facility) 
·-t--------· - - ------··----- -Average Diameter of Piping (inches) 2 2 2 2 2 2 ··- -------- .. . .. _ 

2 Chipped Volume Reduction (ftj /ft) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 ---- ~- ------- .... ---- 1500 ---Chiooed Volume per Wellfield (ft') • 375 1350 300 1125 ------.. - .. -··- ·-1650 3150 1125 Volume for Disposal Asswning 10% Void Space (ftj) 413 1485 330 1238 3465 1238 '------ -·------. - ------ ..• 
Transportation and Disi}osal Unit Cost ($/ftj) $17.19 $17.19 $17.19 $17.19 $17.19 $17.19 $17.19 ·--.. ----- --------- -- ·--Subtotal Well.field Piping Transport and Disposal Costs $7,099 ___ J2~2.~?2 -· - $_23:1~~~± $5,673 $21,281 $59,563 $21,281 Wellfield Piping Costs per Wellfield $30,349 -- ~!Q22~? ·-· ~g_l_}_64 $24,273 $91,031 $254,863 $91,031 --

C. Capitol Costs 
·----->------ ··-----~ - -- ------ --PVC Pipe Shredder -----

$40,000 
<------. ---~-·- ---·· .. --

Total Wellfield Piping Costs $762,138 
··--·- - -· ----I I I ---· -- -----··- ·- ---- -- ·-· .. - ·-

[. Well Pumps and Tubing 
··-··--t-·---- -------

Assumptions: -- ---------
Pwnp and tubing removal costs included under ground water restoration labor costs 

··--- -·----.. 

-·- - -----·-
60% of production/injection wells contain pumps and/or tubing 

--------. -- . -·---·· --- ·-----
A. Pump and Tubing Transportation and Disposal 

-----~--- - ----. - ----- -
Number of Production Wells 27 141 192 . 45 143 522 138 ·----·- ... -------·- ---
Number of Injection Wells 50 319 343 91 307 855 222 ··--.. ···-----. 

1. Pump Volume ·---- ·- ·---------
Number of Production Wells with Pumps 16 85 115 27 86 313 83 .... ----· 
Average Pump Volume (ft,) 1 1 1 1 1 1 1 ---·-· 
Pump Volume oer Wellfield (ftj) 16 85 115 27 86 313 83 --t--

2. Tubing Volume ·-. ~----- ---
Assumptions: --- --·-I Average tubin,g length/wellfield based on average well depth minus 25 ft 

.... 
Number of Production Wells with Tubing 16 85 115 27 86 313 83 
Number of Injection Wells with Tubing 30 191 206 55 184 513 133 - --f.--------·. 
Average Tubing Length per Well (ft) 475 425 525 575 525 625 475 ·----. 
Tubing Length per Wellfield (ft) 21850 117300 168525 47150 141750 516250 102600 -- ··-

Diameter of Production Well Fiberglass Tubing (inches) 2 2 2 2 2 2 2 
Diameter of Injection Well HDPE Tubing (inches) l.25 1.25 l.25 1.25 1.25 1.25 1.25 I -·--- ·-----~----- f---··· 

I Chipped Volume Reduction (ftj/ft) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
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lellfield Buildin2s & Equipment Removal & Disposal ell field B-Wellfield C-Wellfield field E-W ellfield F-Wellfield !Chipped Volume per Wellfield (fe) H-Wellfield ! 109 587 843 236 709 2581 Volume of Pump and Tubing (fr') ---
513 - 125 672 958 263 Volume for Disposal Assuming 10% Void Space (ft~) 795 2894 596 138 739 1054 289 875 3183 656 Transportation and Disposal Unit Cost ($/fl') $17.19 $17.19 $17.19 $17.19 $17.19 $17.19 

-- ---· 
$17.19 Subtotal Pump and Tubing Transport and Disposal Costs $2,372 $12,703 $18,118 $4,968 $15,041 $54,716 $11,277 

·-Pump and Tubing Costs per Well.field $2,372 ~---B~J21 $18,118 $4,968 ·-·-- $15,041 $54,716 $11,277 Total Pump and Tubing Costs $119,19_~ 
\.-.. --·- ·-- - --·-I I 

-----. ·- --CL Buried Tnmkline A/B-W ell fields ~DiE-W ellfields ------ -·------ .. ·- - -Assumptions: 
--~------·-· ·--- -·- -- ----- - --- . ------· NB-Well.fields use the same trunkline 

---·--·- -------- - - .. . -·-···· - . - ---- -----DIE-Well.fields use the same trunkline 
-- i.._ _______ . ---· ---• ··-·-·-· ------ --· -- ·-Length of Trunkline Trench (ft) 6500 5900 12000 11700 13200 

---·- -
. - ·· 1 ---------- .. -A. Removal and Loadink 

-- ---··------ - . -· .. ·- . -- ------ .. ·-!Main Pipeline Removal Unit Cost ($/ft of trench) $0 85 $0.85 $0.85 $0.85 $0.85 
---------- ------- - - - -· t ·- - -- -··-· -----. --Subtotal Trunkline Removal and Loading Costs 

- ··-- - - $5,525 $5,015 $10,200 $9,945 $11,220 ·-· -· --B. Transport and Dis sal Costs (NRC-Licensed Facility) 
- --- ---- -- . ---- - --- . --- ·- - ··--- -·- -- . - .. 1. 3" HDPE Trunkline 

-- -·- . - -------·-- - ·-· -- . -- . ---- ·-- ----- ---Piping Length (ft) 6500 5900 12000 11700 13200 
----·-· -- ---- - -- -- - -· +- -- ··---- ···------· Chipped Volume Reduction (ft'/ft) 0.022 0.022 0.022 0.022 0.022 
·--:-- ·----- ·- --.--- ---·- ---------Chioved Volume (fe) 143 129.8 264 257.4 290.4 

---f.----·--- --·-··- . -- --- ----- ·-- - .. --2. 10" HDPE Trunkline 
·-- 1------------- -·· -· - . ------ --Piping Length (ft) 13000 0 0 0 0 -- --- - -·------- .. 

Chinoed Vol_ume Reduction (ft3
/ft) 0.277 0.277 0.277 0.277 0.277 . Chinned Volume (ftj) 3601 0 0 0 0 

---- ------- -- ------ ----- --·---··---- -
3. 12" HDPE Trunkline 

--- ·---
Piping Length (ft) 0 11800 24000 0 0 -
Chinned Volume Reduction (ftJ/ft) 0.293 0.293 0.293 0.293 0.293 +-
Chinned Volume (ft') 0 3457..4 7032 0 0 ----

4. 14" HDPE Trunkline 
Piping Length (ft) 0 0 0 23400 26400 -
Chiooed Volume Reduction (ftj/ft) 0.359 0.359 0.359 0.359 0.359 Chiooed Volume (fe) 0 0 0 8400.6 9477.6 Total Trunkline Chiooed Volume (ftj) 3744 -. 3587.2 7296 8658 9768 Volume for Disposal Assuming 10% Void Space (ftj) 4118 3946 8026 9524 10745 Transportation and Disposal Unit Cost ($/fr') $17.19 $17.19 $17.19 $17.19 $17.19 Subtotal Trunkline Transport and Disnosal Costs ~- $70,788 $67,832 $137,967 $163,718 $184,707 

l 
-

Trunkline Decommissioning Costs per Well.field $76,313 
~ 

$72,847 $148,167 $173,663 $195,927 Total Trunkline Decommissioning Costs $666,917 
I I I 

IV. Well Houses 
-~--~----·- - . ·-·- -- --

Total Quantity : 90 498 570 151 480 1412 390 
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- --------- ---- - - ---

'ellfield Buildings & Equipment Removal & Disposal 
Average Well House Volume (fe) 
A. Removal 

DemolitionUnitCostperWDEQGuidelineNo. 12($/fe) $0.152 $0.152 $0.152 $0.152 $o.
152 

$0.
152 Subtotal Well House Demolition Costs $17 l $946 $ l ,083 $287 $

912 
$

2
,
683 

$O. l 52 
-+B-.+S~u=rv=rey==-a~nd~D:.:.::...=eco=..::.nta::..::....::m~in~a-=tio_n.:......::......_,.'------+---t-----r-------r-~--'-----------_c_~r---'-=~~-~~+--~~~-~$~7~41~ 

Total Volume (ft,) 1125 6225 7125 1887.5 6000 
17650 4875 

-~~~As..:._::.t.sum-=1p=U=.o~ns~:==~c:=::--1-----t---t-----t-----t-----------_,__~-----i--~~t---~+----_j__ ___ -----1 

--l--1--.i_l~C=os=t.i:=per~W~e=ll=H~o=u~se'-----:--<----:-------:::----t---r-----,----;;:--:$~5-r--=.-~~$~~--~,-Q.$~5:-i-~-=--=--=-~~$~5~-=--=--=-~~~~$~5;-:=_:_-:=_~-:;:_~-$~5j_-:=_-:=_-=._-:=_-=._-=::---l$~S 
Subtotal Survey and Decontamination Costs _$4_5_0+-_$_2,4JQ_ $2,850 ___ _;_$_75_5-t-_ __:$:.::2.1____'.,4_2'._00+--$_7~,0_60-+-__ $_l_,_,

9
_
50

---1 
C. Disoosal 

-~+~T:J::o.:::tal:::::_V_o-c-lum_e_(-:-cy---l)------+------r---i----i-__ --_--_-_-_ 4}. ____ -~-- -~E~----- --21/:6-::!4 l---:7:;;;0t-----;;22:-::2+---6-5-4 ~---18-11 
Volume for Disposal Asswning 10% Void Space 'cy) 46 254 - --29-0 ------::;;77:;r---.:;2~4-=.=-4t---:':'..:71:'.::'9'--l----~1~99~ Disoosal Unit Cost per WDEQ Guideline No.12 ($/cy) $5-45 -------SS.45 -- --$r<:5:;_41-:.::5-i---~$5;-.4;-;5;t-----,;;$~5.~4-=-51--"-----$:--5~.4::::5+---$5~.~45 --+--W-el--~_J~~~~~'.t'.a.:::l ~~;~~::::~:;::i~e::_alD=a:::i~=-dp oc~=;~!--;PC~o~:_::~=-s C-To-=s=ts-p=er=W-el

1

lfi-1e-ld-'-r-_-__ -r1---------_ --;;~rrr=-~~:~~~~~~~~-- ~~: ~~ ! 1_$_1-'-~:-~-~--r--~~_:__:!:-=-~!__:_::~:+-_____:$~~:::~~: :~!=-__~ ~-~:!!..:~~: ~!____:~~~ 
Total Well House Removal and Disposal Costs $34,748 · -

-~~~1,__:_:_;.1=---;1:::.:::=-==--;:-:..-=--=-:___,--"-=------r---r----- -- ------ ------ -- -~--- ~---_ --_---:-----------r---+-----i------l 

~VI~.=~H~e~~~~~e~~lH~Quan~ou~s~e~~·ty:::::::::::::~=~~~==~~~=====~====~=====~- _--===--l-6~0--05_---i------_---_-__ -_-l--6_0(0~ _-_-_ --_--_1 ___ 6Zio2Vi-oo~=-===~~~4g=====~~1~5t======4;2i======~l--l5:..J 
_ _j_-.+A~v_:=e~ra~1gi:::e_:___H:::e:::ad::e::_r ;:..:H=--ou:rs~e_:__:_V~o_:_lu_m-=-e~(fir·~L) __ -t-__ -r------------- _ -------.---____ 

1 
___ 16_0_0-t----=l-=-60~0+--1~6~0~0+--~l6~0~0 

-~A~·+R~e~m:::O~V_:::al:___ __ -:-+------+-----r----4----1--------+-- ------ -------- --/-:;-~--~;:::-::-t-----l--------1 
Total Volume (ft,) 8000 28800 32000 6400 24000 67200 24000 --+-+-+D~e~m~o~li~tio~n~U;:n~i::_t C~o_s_t_ pe-r~WD~E~Q~G;-u-:-:id;-el;:---in---'-e---;:N7o-. --;-12~($;;--;:/ft;:::,~r,)--i-------$-0-.1-5-2 t-------$-0-. 1--si-+--_--=_~$_0:;--_~l 5~121!-c;$;;0.-;1-;-;52:;t----;$;;=,;0~.1~5~2+---;:$0~.~15~2+--_:$:_::0~. l~S2~ SubtotalBuildinnDemolitionCosts $1,216 $4,37~--- $4,864 $973 $3,648 ---+-~~~~~~·5~~~=-=--=-=-r=-----t-------j----r--~~----'--- -----~------'--t-----=~~-~$~10~,~21~4-t-___:$~3~,6~4~8 

_--!;B~.~Su~rv~e~!y~an~d-=D~e::co::::n::::ta~rn:::in:::a::ti=-o=---n-t-------r---t----i-- ----+---·------- - ---- -------i----r---+---~- ------1 

Assumptions: 

I Cost per Header House $200 $200 $200 $200 $200 $200 $
200 

Subtotal Survey and Decontamination Costs $1,000 $3,600 _____ $_4~,o_oo--r---'--$8_0_0t---=-$3::.2,--=--00::.:0+-~$~8~,4~0~0~_____:$:!!.:3~,0~0~0 
1---l-~C'.4. ~D~ispo~:sal~ ___ _L__ __ -t------r-1--- t------t-------~ ~------- ---~~---;:;-:~---::---l-------l 

TotalVolume(cy) 296 1067 1185 237 889 2489 889 l-----l-~~V~ol~u~m~e~fu~r~D~i~sp~o~sa7l~A-ss_u_m~in~1g~l~O~%~V~o-,i~d~S~pa~c~e7-(cy'.::\) ____ i----3~2~6i--~---,111773~l-----~l3mo-::14l ___ 2~6~1-i---:---~9~78;;--+-----:2~7~3~8+---~97~8 L____J____j__(_D~1~·sp~o~sa~l~U~n~it~C~o~~~p~er~WD~E~Q~G~u~w~el~in~e~N~o~.1~2~($~/~cy)---r---~$5~.4~5;r----~$5~-.4~5;r---_-~$~5~.4~5:1--$~5~.4~5:t--~$5~.4~5+-----=-$5~.4~5+----$5~.~45 Subtotal On-Site Disposal Costs $l,777 $G, 393 $7,107 ---------;r;$11,~42~2;T---;;;$-;;-5,~3;;--;30+-----:$~1_:-:4,:::9_::22::+----$~5:'..:,3~30 
Header House Removal and Disposal Costs per Wellfield $3,993 $14,371 $15,971 $3,195 $11,978 $33,536 $11,978 
Total Header House Removal and Disposal Costs $95,022 -i-----'----t---=--=--::.?..:__~-~~~-__:'.'_~~ 

I I I I I I 

TOTAL REMOVAL AND DISPOSAL COSTS PER WELLFIELD $113,899 $141,121 $233,814 $182,065 $122,692 $530,440 $
313

,
989 ~~~T~O~TA~L~wg·E~L~L~F~IE~L~D~B~U~lL~D~IN~G~S~A~N~D~E~Q~U~IP~M~E~N~Tr-~r--~~----r~~~-r--

1 REMOVAL AND DISPOSAL COSTS $1,678,020 
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_el,l ::....A=-b.,:-a 
1

n:::.d::.:o:,=n=m=-=e:r?c:...t ---1------+----l------+-~A:._-W.:.:.::e~l• B-Wellfield 
C-Wellfield 

--~---- ----

Well Abandonment (Wellfields) 

# ofMonitorin11. Wells l& 67 78 

9000 
-·- 2.&75 

406 
$17.19 
$6,971 

$23,517 
$47,034 

Page 17 of36 
WELL ABAN 

Revised December 199& 

·:. ,.-;:,-.., -



:llfield and Satellite Surface Reclamation A/B-Wellfield C-Wellfield 
--r----Tr-r--r-1--'-"--'1rc.:..::c.=.:.=.:;=------/----/-------l--~:_:_~~~.-------- - -· 

Wellfield Pattem Area Reclamation 
D-Wellfield E-Wellfield F-Wellfield H-Wellfield 

--r--r,:;P~atte==rn~Ar;-::ea:--;:(a~~=e~~Tj-'-'-::c..cc.::.::.c.:.:.::.:;:-----t----+------+-----25+----~- -----gt----~-----:-:--L----_J 
__ , 31 9 28 

DiskinwSeedinJI: Unit Cost ($/acre) $200 $200 $ZOO 100 25 

-~S=u~b_ro~ta=l=-P~fil~re~m~Ar=e~a~R-=-e~cl=am==-at=io=n~C~o=s=ts~pe=1r~W.:.;_.::el=lfi=e=ld=---+------t----=-$~5,_00~0-+--~------_.S$~6J,2~00Q1--~$fl,~S0~0}---~$~2~0~0~-~~$~20~0~======$~2go~o 
Total Wellfield Pattern Area Reclamation Costs $43,600 $5,600 $20,000 $5,000 

--+-W_e.,.,ll:-fi-~l-:d-:R:-
1

o_a_d_R_e....,.c_la-:m:-~-:ti:-on __ __,_
1 

___ -+------+-------'-·-I------.----.-----_--~-+-~:-~~~~-~=---·-_:~-- ~-----======t-====-=====it:=========±=-=-=-=-==-==-=j 
A Road Construction Before January l, l 997 

--+--r--,----------"--~--+----+--------1----- ·-· ·-·- - .. - - --·- ... 
--+-~___;1-Le_n_,1J1:.,__th_of_W_el_lfi_e_ld_R_o_a_ds_(,__l_OO_O_ft_,)'---_ _,__ ___ -+-------____ 1_2_.2 _ l l.3 - -····----2?_44J------:~+-------L-----_J 
--+-----+--''-W_e_ll_fi_el_d_R_o_ad_R_ec_la_m_a_ti_on_U_ru_·t_C_o_st_,(_$/_l O_O_O_ft_,_)_-+------+--------=-$5__:_80 - . · - ···· $586 ----~$~5~8orif----~~---~E-L ____ _Qj 
--+---+-Su_b_to_ta_l_P_re_-_l 9_9_7_W_el_lfi_e_ld_R_o_a_d_R_ec_J_am'--at_io ...... n_C_o_st_s_--+-------+------'-$7~,0.::...7~64 __ -__ -: ... _ ~~i~~ --S$;Jll,3199~2j----d-~;.J----~~~---12~ 

B. Road Construction After January l, 1997 _ 
Lenllth of Wellfield Roads ( 1000 ft) ' --r------=---~=--------t--.. --. -_.-__ -_-_--_ -0-~-- ·-- ..... · ·-·- ·o ------0nt------;;-J------L----_J 
Wel!field Road Reclamation Unit Cost ($/1000 ft) _ .E.22 _ .. $299 ·-- ·----~$25<9i<i9lt------;;M;:;-~---~~----~ 

Subtotal Post-1997 Wellfield Road Reclamation Costs $0 .. . · - · · ---$0 ------~$01t"'---~d---~~l--
Subtotal Road Reclamation Costs per Wellfield __ ---~------:~,...-~~:~=- -$7:oJ~ : ~- ~if,~_4 ----,$~l-:,31Ci9i?2r---;;;;;-~;'+----=-=!!_!~--~'.J2~ 
To~al Well~eld Road R~clamation Costs _ --±=------ _____ $3~~'!_8 ___ _ __ .. 

UBJOTAL SURFACE RECLAMATION COSTS PER WELLFg;:_lp -=~~=-~-~~-:~~ 'fi?}~li~. _ _-_ ~~2)54 ~- ·-$~31,1.<;92)t------;z~:;,:;-t--._;;==f=====1 
'OTAL WELLFIELD SURFACE RECLAMATION COSTS $77,548 ------~=-r--~'...:.::2.~-\----2.'.~~--_2~~ij 

I I I ------------ - ------------->--====±==----1------~----J 

~ sm~:?;~g~=~) To~oil (fr) H - s:u: N~1 f tru~~~·:6~rs~a~tc~m~·t~c~N~·oJ.36~7~1 =========~!==========E========J 
--1--~-CS--'ur:..:.~:.:..ac-'-e--'Gr~ad_e_: L_e_v_el_Gr_oWl_d__,_ ___ -l-------+-------- ______ .... ___ _ _ _ =~---_-_ ---+------!---- ---+----. -----=J 
--l-----l-'-+-A_v_er_a~ge_L_e_n""'-gth_o_f_T~op,_s_01_·1 _H_au_l_,('-'ft),___+-----+------t-----l_OO_O--+-----·- ___ _55-12 ______ 5-'-0-'-0t-----+----J _______ .. 

A Rippina; Overburden with Dozer . _ 

--t---l---l--l.IRi:..:i::1:'0 .c.:01=·n£.....:J1:U-=-ru~· t...::.C_:_os:..:.t.L..:.: per_WD~E=-Q~G:..:.u:::..:id:..:..el::..rin:::..:e...::.N_o_. 1_2_,_, A-t-'pp'-.I_l_,("-$/_ac_r_,e )_-+-----~$_58:..:.1..:.:. 6~7 ~---:- -~--~-~~-~:§1-._ __ ---$f<5;Rg"l1./;6~7 r----+-----+----_J 
--!.-.-l--i=S-=ub:..:to.:.:t=al:...:Ri=in~oin::!i1~LC.::...o~st:,;:,.s_---J'-------l-----+------+----~$5:..:.8:.::::24 __ $582l---..:.~$~58~~2r·----+-----L--·------

B. Topsoil Aoolication with Scraper 

$200 $200 
$200 $200 

... 

$1,750 $1,431 
$4,612 

I I I I I - -
TOTAL WELLFIELD AND SATELLITE SURFACE RECLAMATION COSTS ssi,160------------1----r-----+====t==~--=:::·-.:.:... .. ~--
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•Miscellaneous Reclamation I ' 1 
I I -

I. CPF/Oflice Area Reclamation 
- ---

Assumptions I 
Concrete, asphalt, and building material used to backfill low areas 
No topsoil salvaged or applied (area is pre-law) 

CPF/otlice area - t 0 acres 

A Ri ooine and Hauling Asphalt 
Assumptions I .. 

Average haul distance (ft) 500 
Surface grade (%) . 0% 

Average Thickness of Asphalt (ft) 0.5 

Surface Area (acres) 3.4 

Ripping Unit Cost per WDEQ Guideline No.12, App.I ($/acre) $418.80 

Volume of Asphalt ( cy) I I 2743 

Hauling Unit Cost per WDEQ Guideline No.12, App.C ($/cy) $0.50 

Total Asphalt Ripping and Hauling Cost $2,795 

B. Borrow Cover I I 
I. Topsoil RemovaVReplacement 

Assumptions I I 
Surface area of borrow area (acres) 3 

Six inches of topsoil removed and replaced at borrow area 

-i2 Volume of topsoil (cy) I I 2420 
Topsoil RemovaVReplacement Unit Cost (S/cy) $1.00 I 

Total Topsoil RemovaVReplacement Cost I $2,420 I 

Borrow Aoolication ! I I ' ' 
i I Assumptions i I I ! 
i I Final borrow cover depth will range from 0 to 4 ft, average = I ft 

' : ! Average haul distance = 1000 ft 1 
,.... 

I ·H: ---· 
; 

Surface grade (%) ' ; 0~10J I ' I Borrow Volume(cy) i J !6133 I ' ; 

i ·Borrow Cover Unit Cost per WDEQ Guideline !'Jo.12, App.C (Stcy) i S0.60 ! 

Total Borrow Application Cost I ' 
$9,680 ! 

Total Borrow Cover Cost I $12, 100 
c. DiscinwSeedinJ? I I I I 

Assumotions I i 
Includes discing/seeding of borrow area (3 acres) 

Surface Area (acres) I 13 
Discing/Seeding Unit Cost ($/acre) i I $200 

Total Discing/Seeding Costs I $2,600 Ill'"' CPF/Oflk< Ana R•cl~•tion ' i 517,495 

cess Road Reclamation CPF/Office Area Satellite No. 1 Satellite No. 3 Vollman No. 33-27 

Assurni>tions I 
CPF/Office Area Road 1s pre-law (no topsoil aoolied) I 

Surface l!T3de I 5% 0% 0% 0°/o 

Len2th ofroad (miles) 2.5 3 I I 

Averare road width (ft) 25 30 30 25 

B. Ri 1ping and Hauliru! Asphalt 

Assumotions I 
A ve:r3ll..e haul distance (miles) 1.25 0 0 0 

Aver.w.e Thickness of Asphalt (ft) 0.5 0 0 0 

!Asphalt Swface Area (acres) 7.6 0.0 0.0 0.0 

Riwin2 Unit Cost per WDEQ Guideline No.12, APP.I ($/acre) $418.80 $418.80 $418.80 $418.80 

Volume of Asphalt (tv) 6111 0 0 0 

Hauling Unit Cost per WDEQ Guideline No.12, Aoo.C ($/cy) $1.61 $0.00 $0.00 $0.00 

Subtotal Asphalt Rinoin2 and Haulin.i? Costs $13,012 $0 $0 so 
B.- Gravel Road Base Removal 

Assumotions I 
Average haul distance (ft) .. 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 

Ave:ra2e Road Base Depth (ft) 
.,_ 

0 0.5 0.5 0.25 

Volume of Road Base (cy) 0 4107 1369 489 

Removal Unit Cost oer 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. Riooiru! Overburden with Dozer 

Oveibwden Surface Area (acres) 0.0 10.9 3.6 3.0 

Riroiru? Unit CQst oer WDEQ Guideline No.12, App.I I ($/acre) $581.67 $581.67 $581.67 $581.67 

Subtotal Riooiru! Overburden Costs $0 $6,345 $2,115 $1,763 
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Miscellaneous Reclamation 

D. Topsoil Application 
-

Asrumptions . 
I Average haul distance (ft) 0 5000 1500 1500 

Topsoil Surface Area (ft2
) 0 475200 158400 132000 

I Depth ofTopsoil (ft) 0 0.5 0.5 o.s 
Volume ofTopsoil (cy) 0 8800 2933 2444 
Topsoil Unit Cost per WDEQ Guideline No.12, k m.C ($/cy) $0.00 - $1.27 $0.69 $0.69 

Subtotal Toosoil Aoolication Costs $0 $11,176 $2,024 $1,687 
E. Discinw'Seeding I 

Assumotions I 
Surface Area (acres) 7.6 10.9 3.6 3.0 
Discinw'Seeding Unit Cost ($/acre) $200 $200 $200 $200 

Subtotal Discing/Seeding Costs $1,515 $2, 182 $727 $606 
Subtotal Reclamation Costs per Access Road $14,527 $22, 167 $5,687 $4,349 
Total Access Road Reclamation Costs $46,730 

SALZ to-SA'Il SAT3 to SAT2 

III. Wastewater Pi»dine Reclamation WW Pipeline PSR 

A Pipeline Removal and Loading I 
Lenl!lh ofHDPE Pipe Trench (ft) 24000 22000 
Main Pipeline Removal Unit Cost ($/ft of trench) $0.85 $0.85 

Subtotal Pipeline Removal Costs $20,400 $18,700 
B. Piiieline Transoortation and Disposal (NRC-Licensed Facility) 

Pipe Diameter (inches) I 3 4 
Chipped Volume Reduction (ft' /ft) 0.022 0.032 
Subtotal Volume of Shredded PVC Pipe (ft') / ; 528 704 
Transportation and DisD<Jsal Unit Cost (Sift') i $17.19 $17.19 

Subtotal Pipeline Disposal Costs $9,076 $12, 102 
c. Discing/Seeding I I ! ; 

' 
Assumptions: i : i I -

Width of Pipeline Trench (ft) ' 10· 10 
Area of Pipeline Trench (acres) / i 5.5 5.1 

I Discing/Seeding Unit Cost ($/acre) ' $200 $200 
I Subtotal Discinw'Seeding Costs I Sl,102 $1,010 

Subtotal Reclamation Costs oer Pipeline i $30,578 $31,812 
Tot.al Wastewater Pipeline Redamation Costs S62,390 

I I I 

IV. Radium Setllin,e Basin Reclamation East Radium Pond West Radium Pond 

A Soil Sampling and Monitoring 
Number of Soil Samules IS 15 
$/Sample I I $60 $60 

Subtotal Soil Sampling and Monitoring Costs $900 $900 

B. Liner/Subsoil Removal and Disposal 
Assumptions: I 

Clay liner and subsoil constitute by-product material -
Thickness of clay liner (ft) 0.25 0.25 

Thickness of CQtltaminated subsoil ft) 0.25 0.25 

Removal and Loadin.e Unit Cost based on engineer's design 
I report and Cat Performance Handbook 

Width of Pond (ft) 90 90 

I Laurth of Pond (ft) 160 160 

Surface area of oond (ft2
) 14400 14400 

1. Removal and Loadin~ 
Volume of Clay Liner (cy) 267 267 

Clay Liner Removal and Loading Unit Cost ($/cy) $3 $3 

Subtotal Liner Removal and Loading Costs $800 $800 

2. Transportation and Disoosal 
Volume ofClav Liner (ft') 7200 7200 

Transportation and Disnosal Unit Cost (Sift') $6.67 $6.67 

Subtotal Liner T "on and Disnosal Costs $48,024 . $48,024 

Subtotal Liner Removal and Disoosal Costs $48,824 $48,824 

c. Tca;oil Application I 
Assul'llJltions: I .-

Area ofsmface disturbance (ft
1

) 37500 37500 

Average thickness of toosoil ft) 1 l 

Avera2C haul distance (ft) 2000 2000 

Surface PnU!e (%) O"A. 0% 

Volume ofToosoil (cy) 1,389 1,389 

Toosoil Unit Costner WDEO Guideline No.12 App.C ($/cv) $0.78 $0.78 

\ 

...... ..,..,..,mnm0··"·m<>A;:;.:,11.>,::;:;;:cem~ber::_~l9~9~8 ................ .;... .. ________ __:P:a~ge:::20:o:f~3=6--~~~~~~~~~~~~~~~~~~M~ISCREC 



MIBcellaneous Reclamation I I ! 
' 

Subtotal Toosoil APPiication Costs $1,083 Sl,083 I 
D. Discing/Seeding . I I -· ---

Assumptions: I I 
I Area of surface disturbance (acres) 1 1 

.. 

Disciru?!Seeding Unit Cost ($/acre) $200 $200 
Subtotal Discing/Seeding Costs I $200 $200 

Subtotal Reclamation Costs oer Radium Pond $_51,007 $51,007 

Total Radiwn &ttling Basin Reclamation Costs $102,014 
I I I I 

V. Purge Storage Reservoir Reclamation PSR-1 PSR-2 

A. Soil Sampling and Analysis Costs $3,000 $3,000 

8. Leachate Collection System Removal Costs $5,000 $0 

C. TopsoiVSubsoil Application I 
Assumptions: I I 

I Average haul distance (ft) 1000 150 

I Surface grade(%} I 0% 0% 

Volume ofTopsoil/Subsoil (cy) 83000 74000 

Topsoil/Subsoil Unit Cost per WDEQ Guideline No.12, App.C ($/cy) $0.60 $0.00 

Topsoil/Subsoil Unit Cost oer WDEQ Guideline No.12, App.E ($/cy) $0.000 0.174 
Subtolal TOJJSOil/Subsoil Application Costs per Reservoir $49,800 $12,876 

D. Discinw'Seeding I I I 

I Surface Area (acres) I 6 32 

- I [);,cing!S«dm, ""'' """ '"=•> $200 $200 
. SubtOlal Discing/Seeding Costs/ Sl,200 $6,400 

.,ubtotal Reclamation Costs per Reservoir $59,000 $22,276 
Total Purge Storaee Reservoir Reclamation Costs I $81,276 

I 

VI. lrrieation Area Reclamation i I Irrigator No. lA Irri.gator No. 18 Irrigator No. 2 1 • .i I 

(•' 

A. Irrigation Equipment Removal Costs i i I S2,000 so 52,000 : 
8. Plowing I ! I 

,....-

Assumptions: I I : 
I -

·._'I 

I Plowing Unit Cost (Sia ere) : $30 $30 $30 
lrrigation Area (acres) i i j 55 55 116 
Nwnber of Cultivations ' I I 2 2 2 

., 
·". 

,,,:;_ 

Subtotal Plowitm Costs I I i $3,300 $3,300 $6,960 
C. Discinl?!Seeding I I i 

Discinw'Seeding Unit Cost (S/acre} S200 $200 $200 
Subtotal Discllw'Seeding Costs $11,000 $11,000 $23,200 

Subtotal Reclamation Costs ner Irrigation Area ' $16,300 $14,300 $32,160 
Total Irrit!atiGo Area Reclamation Costs $62,760 

I 

rillin= Fluid StoraEe CeJl Reclamation 
Assumptions: I 

Each cell is 100 ft (width) by 100 ft (lenlrth) by 10 ft (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(%) - 0 

A. T OPSOilfSubsoil Application 
Toosoil/Subsoil Unit Cost oer WDEQ Guideline No.12, App.C ($/cy) $0.50 

T oosoil/Subsoil App Ii cation Costs oer Storage Cell Sl,852 
B. Discin~- I 

Discing(Seediru!. Unit Cost ($/acre) $200 
Subtotal Discirw'Seeding Costs $200 

Subtotal Reclamation Costs oer Storage Cell $2,052 
Total Nwnbcr of Storage Cells 5 
Total DrilllnE Fluid Stol'll!!e Cell Reclamation Costs $10,260 

I I I 

VIII Delineation Drillhole/Mud Pit Reclamation 
Asswnvtions: I 

Total numbef- of delineation drillholes 850 
Percentage of drillholes that need bentonite in top 100 ft 20% 
Bentonite chips, labor, and seeding costs ($/drillhole) $160 
Total nwnbei" of mud pits that need bacldillin~ with backhoe 40 
Mudpit reclamation cost ($/mudpit) $30 
Area of surface disturbance I acres) 2 

A Delineation Drillhole Top Off $27,200 
B. Mud Pit Bacldillin2 J $1,200 
C. Ui.sciru?i~eeding I 

Discinl?/Seediru!. Unit Cost ($/acre) $20{) 
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Miscellaneous Reclamation I l I I 
I Subtotal OiscinwSeeding Costs I I $400 -----

Total Delineation Drillhole/Mud Pit Reclamation Costs $28,800 
I I I I I 

IX. Exxon Solvent Extraction (SX) Pond Reclamation 
-

Assu111Dtions: I I I 
Pond dimensions ace 55 ft (width) by 130 ft (length) by 7 ft (depth) 
Liner and sludge constitute by-product material 
Soil beneath liner is not contaminated I 
Average thickness ofliner and sludge (ft) I 
Backhoe ooeration unit cost = $45/hr (not including operator) 
Volume of By-Product Material (ft') 7150 

A Removal and Loading 
I. Equipment I 

Number of Backhoes 1 
ftJ!hr I 300 
Number-of Hours 24 
$/hr/Backhoe 45 

I Eauipment Costs I $1,073 
2. Labor/ I 

Number- of Persons I 
Number- of Hours 24 
$/hr/Person / $14 

Labor Costs I $334 
Total Removal and Loading Costs $1,407 

• B. Transvortation and Disposal (NRC-Licensed Facility) 
I Transportation and Disposal Unit Cost (Sift') I $17.19 I 

Total Transportation and Disposal Costs I -i-- I Sl22,909 i 
Total Enon SX Pond Reclamation Costs I i Sl24,316 

I I I --

x. Reveeetation of Exxon Reclaimed Lands 
i-

I 
Assumotions: I I I I I 

I Reseeding potential areas of erosion (Si acre) 
L-__ 

$200 
Surface Area (acres} I I I ' i 217 

Total Enon Reclaimed Lands Revegetation Costs i I $43,400 I 

I 

TOTAL MISCELLANEOUS RECL,\,-.tATION COSTS ! ! $579,441 

• 
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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 
Filtration 
Electricity 
By Product Disposal of Sludge 

TOTAL RADIUM TREATMENT COSTS PER 1000 GALLONS 

Revised December 1998 Page 23 of 36 

=$0.177 
= $ 0.021 
= $ 0.019 
= $ 0.097 

= $ 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 lrrigator Costs per 1000 Gallons 
1000 gal X 20 hp X 1 hr X 0.746 kwh X $ 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 = $ 0.03 

TOTAL GWS COSTS PER 1000 GALLONS = $ 0.77 

• 

UC-GWS 

Revised December 1998 
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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 (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 
Chemicals 
Membrane Replacement 
Repair and Maintenance 
Pumping from Wellfield 
Pumping to Wellfield 
Radium Treatment 

$ 0.31 x 0.2 
Pumping to lrrigator 

$ 0.019 x 0.2 
Process Sampling and Analysis 

TOTAL RO COSTS PER 1000 GALLONS 

Revised December 1998 

= $ 0.17 
= $ 0.26 
= $ 0.15 
= $ 0.26 
= $ 0.37 
=$ 0.019 

= $ 0.0628 

= $ 0.004 
= $ 0.03 

= $ 1.33 

Page 25 of 36 
UC-RO 

,, 
' 
" 



CHEMICAL REDUCTANT 

Assumptions: 
1. Based on actual operating c9sts 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/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 
200 kgal X 3785 L X 400 mg X 2.205E-06 lbs X $ 0.367 = $ 245 

' pattern 1 kgal 1 L · mg lb 

TOTAL CHEMICAL REDUCTANT COSTS PER PATTERN 
= $ 245 

.-· 

Revised December 1998 
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ELUTION PROCESSING 

Assumptions: 
1. Based on actual operating costs 

TOTAL PROCESSING COSTS PER ELUTION = $ 5.25 

' 
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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. Repa.ir 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 X $ 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 = $ 1.20 
Corrosion Inhibitor = $ 1 .16 
Oxygen Scavenger = $ 0.37 

TOTAL DEEP WELL INJECTION COSTS PER 1000 GALLONS 
= $ 4.60 

• 

Revised December 1998 
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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 co~t of $11 O/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 

to operate. 
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 sa'ck of plug gel/100 ft of 5 inch well casing. 

Cost of plug gel is $6. 70/sack. 

Well Abandonment Costs per 100 ft of Well Depth 

Backhoe 
0.5 hours x 

Drill Rig 
1.25 hours x 

CementerfTow Vehicle 
0.5 hours x 

Labor 
5 man X 

hours 
Materials (Fixed Cost) 

1 hole X 
plug 

$ 45 per hour 

5 110 per hour 

$ 20 pe·r hour 

$ 15.00 per man 
hour 

$ 1.75 per hole 
plug 

Total Fixed Costs 

=$ 22.50 

=$ 137.50 

=$ 10.00 

=$ 75.00 

=$ 1.75 

=$ 246.75 

Materials (Variable Cost) 
1 sack plug gel X $ 6.70 per =$ 6.70 

per 100 feet sack 

Cost per Well per Uni! of Average Depth 

Revised December 1998 

Well Depth (ft) 
450 
500 
550 
600 
650 

=$ 277 
=$ 280 
=$ 284 
=$ 287 
=$ 290 
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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 $15/hr 
6. Labor for operation of water truck will require 1 worker at $15/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 x $ 30 per hour =$ 7.50 

Water Truck 
0.5 hours x $ 30 per hour =$ 15.00 

Logging Truck 
0.75 hours x s 45 per hour =$ 33.75 

Labor: 
Pulling Unit 

0.25 hours x $ 15 per hour x 2 workers =$ $7.50 

Water Truck 
0.5 hours x $ 15 per hour =$ 7.50 

Logging Truck 
0.75 hours x $ 30 per hour =$ 22.50 

MIT COST PER WELL =$ 94 
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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 

Equipment 
Trackhoe 

$ 1600 x 1 week x 2 days =$ 0.43 

week 5 days 1500 ft 

Fuel 
$ 9 x 8 hrs x 2 days =$ 0.10 

hour 1 day 1500 ft 

Labor 
Trackhoe Operation 

$ 15 x 8 man hrs x 2 days =$ 0.16 

man hr 1 day 1500 ft 

Pipeline Extraction 
$ 15 x 16 man hrs x 1 day =$ 0.16 

man hr 1 day 1500 ft 

MAIN PIPELINE REMOVAL COST PER FT OF TRENCH=$ 0.85 
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WELLFIELD PIPING REMOVAL 

Assumptions: 
1. Trenching with backhoe at 3000 ft/day 
2. Pipeline extraction and backfilling with backhoe at 3000 tuday 

3. Backhoe rental: $750/week 
4. Fuel cost: $9/operating hour 
5. Backhoe operation requires 1 worker at $15/hour 
6. Pipeline extraction requires 2 workers at $15/hour (in addition to trackhoe operator) 

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

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 2 days =$ 0.05 

hour 1 day 3000 ft 

Labor 
Backhoe Operation 

$ 15 x 8 man hrs x 2 days =$ 0.08 

man hr 1 day 3000 ft 

Pipeline Extraction 
$ 15 x 16 man hrs x 1 da~ =$ 0.08 . 

man hr 1 day 3000 ft 

MAIN PIPELINE REMOVAL COST PER FT OF PIPE=$ 0.31 
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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 x 0.25 ft x 10 ft x 1~ x $0.60 

= $ 56 
27 cy 

Scarification Costs per 1 ODO ft of Road 
1000 ft x 25 ft 1 acre x $30.51 

= $ 18 X . 4.356E+04 ff acre 
Grading Costs per 1 ODO ft of Road 

1000 ft x 25 ft x 1 acre . · x $33.27 = $ 19 
4.356E+04 ff acre 

Topsoil Application Costs per 1000 ft of Road 
1000 ft x 0.67 ft x 25 ft x 1 C):'. x $0.60 -..__ 

27 ft3 = $ 372 
cy 

Discing/Seeding Costs per 1000 ft of Road 
1000 ft x 25 ft x 1 acre x $200 

4.356E+04 ff $ 115 
acre 

TOTAL WELLFIELD ROAD RECLAMATION COSTS PER 
1000 FT OF ROAD (BEFORE JANUARY 1, 1997) = $ 580 

Assumptions (Roads constructed after January 1, 1997): 
1. Gravel road base will not be removed 
2. Roads scarified prior to topsoil application at cost of $30.51/acre (WDEQ Guideline No. 12, Appendix P) 
3. Grading of scarified roads prior to topsoil application at cost of $33.27/acre (WDEQ Guideline No. 12, Appendix G) 
4. Topsoil applied at cost of $0 60/cy/1000 ft (WOEQ Guideline No. 12, Appendix C, Surface Grade: level ground) 
5. Stripped topsoil: average depth = 0.4 ft, average width = 20 ft 
6. Discing/seeding cost of $200/acre is based on actual contractor costs 

Scarification Costs per 1000 ft of Road 
1000 ft x 20 ft. x 1 acre x $30.51 

= $ 14 
4.356E+04 ff acre 

Grading Costs per 1000 ft of Road 
1000 ft x 20 ft x 1 acre x $33.27 

= $ 15 
4.356E+04 ff acre 

Topsoil Application Costs per 1000 ft of Road 

1000 ft X 0.40 ft X 20 ft X 1 cy X $0.60 = $ 
178 

27 tt3 cy 
Discing/Seeding Costs per 1000 ft of Road 

1000 ft X 20 ft X 1 acre 
4.356E+04 tt2 x $200 

acre 

TOTAL WELLFIELD ROAD RECLAMATION COSTS PER 
1000 FT OF ROAD (AFTER JANUARY 1, 1997) 

$ 92 

= $ 299 
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TRANSPORTATION AND DISPOSAL 

Assumptions: 
1. Based on actual 1997 costs for transportation to and disposal at an NRG-licensed 

disposal facility 
2. Includes profit of transporter and disposal facility 

By-product Material Transportation and Disposal Costs per ft
3 

Type of Waste: Sludge, resin, and other by-product type wastes (e.g., tank and 
building construction materials, PVC/HOPE/fiberglass piping, pumps) 

Transportation Disposal Total 

$1.44 /ft.j + $15.75 /ft.j = '·$17.19 /ft
3 

Type of Waste: Soil, sand, and demolished concrete 

Transportation Disposal Total 

$1.44 /ft
3 + $5.23 /ft

3 = $6.67 /ft3 
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DISKING/SEEDING 

Assumptions: 
1. Based on actual contractor costs 

TOTAL DISKING/SEEDING COSTS PER ACRE = $ 200 

• 
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Abbreviations/ Acronyms 

$ 
$/Kgal 
avg 
ft 
ft2 
ft3 
gal 
gpm 
H&S 
H2S 
H2S04 
HCl 
Hp 
Kgal 
Kwh 
NaOH 
OD 
PPE 
PY 
reqm't 
RO 
WT;JW 
yd3 
yr 

' 
Dollars 
Dollars per 1000 gallons 
average 
feet 
square feet 
cubic feet 
gallon 
gallons per minute 
Health and Safety 
Hydrogen Sulfide 
Sulfuric Acid 
Hydrochloric Acid 
Horsepower 
1000 gallons 
Kilowatt-hours 
Caustic Soda 
Outside Diameter 
personal protective equipment 
Pore Volume Estimate 
requirement 
Reverse Osmosis 
Waste Disposal Well 
cubic yards 
year 
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