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Integrated Cost Estimat~ for EIS 

Introduction 

An Environmental Impact Statement (EIS) is being prepared which con­
siders alternate means for solidifying the high level liquid wastes. 

· (HLLW) at the We~te~n Ne~ Yo~k Nutleaf Servite Ce~ter (WNYNSC). To 
support the EIS, the costs to accomplish each of the alternatives is 
provided. The purpose of this cost estimate is to ·provide a common basis 
to evaluate the expenditures required to immobilize the HLLW presently 
stored.at the WNYNSC. 

For this purpose :three ba.sic s·cenarios were. cons.idered together with 
.alternates to the basic scenarios as .follows: 

·.A.-· The HLLW-is converted into terminal··waste form· (borosilicate 
· · glass selected ·a:s r·eferehce waste form for analy~esl. 

· ·- l . ·Before· vitr.i fi cat ton, ·:the· non;.;radi oacti ve· ·chemical \-alts ··. 
are .s~parate_d from .Jhe radioactive and transurani c (TRU) constituents in · tbe HI.::LW. · · .·. · • · · ·· ···· ~···· · ·-· ,... · - ··.- ··· ··· · · · · ·-· • · ···· · -,· · • ·· 

•• ••• 4 :·· 

a.· Al ternafive 1 a·-· · ··- · 

_ Aft~r vit~ificati~ri, ~he ~oiidifi~d· HLlW.and 1RU 
wastes are eventually removed to a Federal repositor:y for permanent. 
disposal, whereas the low level waste·(LLW) is· buried on-site and. the 
.contami.nated. equipment and stru.ttu.res. are ·decontaml.nated ~· ... placed .i.nto 
prote~tive storage for 100 years and eventually e·ntombed... . 

b. Alternati~e lb . 

After vitrification, t.he solidified HLLW and TRU 
wastes are eventually removed to a Federal repository for permanent 
disposal, all LLW generated during the solidification operation is 
removed and transported for off-site burial at a commercial burial· site 
and the struct~res used during solidification, including the· HLLW. 
storage tanks, are decontaminated, dismantled and removed .. 

2. ·The HLLW solution is not treated to separate non~radio­
active chemical salts as in A.l but is calcined and vitrified together 
with them.· 

a. Alternative lc 

As in A.l.a, solidified HLLW and. TRU wastes are 
· eventually removed to a Feder a 1 repository for permanent di sposa 1 , LLW 
·is buried on-site and contaminated equipment and structures are decon­
taminated, placed into protective storage.for 100 years and event~ally 
entombed. 

l 0 



b. . Alternative ld 

As in A.l.b, the fac;:i.l ity is decontaminated and 
. dismantled. Solidified HLLW and TRU wastes are removed for permanent 

disposal at a Federal repository ~uid LLW is buried at ,a .commerCial 
facility off-site. All structures are removed after decontamination. 

B. The· HLLW· iS converted into Intermediate Form (Fused salt 
is used as reference waste form) .· 

The stored HLLW isdewatered and melted and the solids are 
transported to a Department o·fEnergy. (DOE)site.:The ... fused· .. salt will be. 
processed at the DOE site at a later ·date where it wi·ll be converted to 
a vitrified form in a facility that will be constructed to treat HLLW 
stored at.that site. The vitrified salt ~ill be eventually .removed for ... 

· permanent di spos·a 1 at a Federal repository '·i dehtiCa f with the one.· cons fdered 
under A.l and. A.2. 

1. Alternative 2a 

The s·ol,idifie.d HLLW and TRU wastes are removed, ·far 
treatment at a DOE site· and burial at a Federal Repository.respectively, 

.but the· LLW is buried on-site ancr the on.:.sfte facilities and· equipment ... 
~re . .d~contaminated, 'placed~ in. pr_otec.t.i\te .. st.ora.ge.· .. for ..100 .years .. and. even'". 
tually .. entombed. as ~in :A~l.a: and: A.2.a •. · •~-. : ·· · · ... · · 

· 2~ Alternative 2b 
... -

For this cipti.on, .. the solidif~ed. HLLW and TRU wastes are 
removed .for treatment. at a DOE s.i.te and burial. at. a Federal Repository 
respectiv~ly, the facility is decontaminated ·and dismantled, LLW is . . 
bur-i-ed at a commercial off-s1te--fa.ei1itY and all -structures- are removed-: 
si~ilar to the· operation unde~·A.l.b and A.2.b~ . ·- · · 

C. The HLLW is. solidif{~d in the Existing HLLW Storage Tanks 

Alternative 3 

For this option, the HLLW is treated with cement to ·immobilize 
it·as a concrete and returned for on-site disposal in the existing tanks 
and additional tanks as necessary to accommodate the needed volume. The 

. existing on-site facilities are decontaminated, placed into protective· 
storage for 100 years and eventually entombed in a manner similar to 
A.l.a,, A.2.a and B.l. 

outline 

The cost estimate, whi~h is presented, considered the costs of 
all the activities th~twill be required to accomplish the goal of. 
solidifying the HLLW stored at the WNYNSC site for the seven different 
options which are evaluated. These activitie-s are listed in Table 1 and 

·range from the initial planning for the activities·to the burial of all 
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1. 

TABLE 
. . . 

WESTERN NEW YORK NUCLEAR SERVICE CENTER 
ENVIRONMENTAL IMPACT STATEMENT CQST INTEGRATION MATRIX 

DESCRIPTION OF ACTIVITY 

Planning and Preparing Decommissioning Activities 
A. Prepare decommissioning plan 
B. Submit documents to requlatory agen~ies, licensing 
c. Train decommissioning staff, 

2. Construct LLWTF, Building and Equipment , 
A. New Structure 

3. 

4. 

5. 

A. LLWT Process equipment, capital cost, and installation 

Decontamination Activfties 
A. Obtain and prepare de~ontamination ~quipment and ch~mical~; capital cost 
B. Chemical decontamination ·of process equtpment : 

1. Decontaminate for complete dismantlement·- entire faci'l ity 
2. Decontaminate for protec·t i ve 'storage - entire fac il i1 ty · . · · 
3. Decontaminate required process.i ng areas -for complete d'i smant,.ement, process rest 

of building ·for protective storage · · 
C. Decontaminate Process Cell Surfaces 

1. Decontaminate for complete demolition. of building 
2. :llecontaminate for protective storage· . 
3. Decontaminate required r>roces5ing ar·eas ·ror· dismantlement·, rest for protective·· 

Storage · · 
D.· Miscellaneous 

1. Dismantlement and removal of contam·in!Jted equ1 pment pi-pi~g and contaminated ; 
plant structures for entire reprocessing building 

2. Dismantlement of processing area piptng,- surface concr:et~·. and packaging 

Process LLW Resulting from Decontamination Effort 

Modify 

Operational Cost:. includes chemicals, labor •anct utilities:. 
1. necontam.ination solutions and spent resins- volume reduction, solidificatio·n by.· 

by binder addition, and _packaging .in drums · · · 
7.. Radioactive trash - compacting and packaging in drums 
3. -Contamlnat!!d equlpmr.nt anti hardwc1re.- paCka~Jing in metal i!nd :wood boxes 

a. Equipment in processing areas 
h. /Ill process equipment 

Existing Facilities to Process HLW 
Vitrification: Modify existing facilities- provide path ·for·can.ister 
transfer in/out of CPC, modify existing: off-gas system, modify various systems, 
aux. systems, ventilation, 'gla~s frit, viewing, remote hand:ling equipment, . 
modify existing acid recovery system, install equipment required :ror QOst 

·immobilization of decon as necessary. · · 

la 
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6. 

7~ 

8. 

9. 

DESCRIPTION OF ACTIVItY: 
. I. 

Interim Storage of Solidified HLW 
A. Construct storage faci 1 it.v, trans fer pa:tli and aric ill ary equipment for storage 

, and. trans fer 
1. 300 canister facility 
2. 1200 canister facility . 

1!.. Provide interim storage capabiHty and co.nstruct a .transfer facjl ity to .load interim 
waste for .offslte transportion 

Capital Cost of Solidfficadon Process Equipment: 
A. Vitrification- Installation in process area- Hand~ on irtstallatlon 

1. Fac ill ty for sa 1t separated : i 

2. Fac i q.ty for. sa 1t not separ~ted 
B. Interim Waste - capital costs . · .; 
c. In Tank Sol·idificatlon- capltal·cost of installafion required for mixing; 

the HLW with c~nent and feeding mixture· to tank .. Bil1.· Includes recirculating 
pumps, slurry transfer pump, and shiel~ed enclosure · 

Removal of HLW from Underground Tanks ·and tran·sfer to HLW Solidifi~ation Equipment 
A. Capita 1 Cost of equipment · · · . · .. 
R. Operational Cost (Alternative 1 .:. 3 ·years.;· 2 ·- 2.years, ·3 - 1 year) 
C. Utilities( Alternative 1·-·.·Jyears, 2 .. :;2years, 3 -:lyearJ· . . . . . . . . . . . 

liLW Processing - Operational Costs :· · 
A. Vitrification (3 year operation)- Ope:rational. ahd Maintena·nce costs, chemicals, 

utilities, glass frlt, resins · : . ·.: 
1. Salts separated poo canisters) , · ·· · : · · 
2 •. Salts not separated (1200 canister:s) . 

·n. Interim Waste - Operational and maintenance costs, chemica.lS, resins, 
utilities, etc. (800 canisters) · 

c. In Tank Sol icliflcation - Operational ·a'rid maintenance· costs,· cement, utilities, 11nd 
fly ash ·· · · 
. . 

10. lransfer of Solidified llLW to Interim Storage 

INCLUDED IN ALTERNATIVE 
Ta . lb -rc Td 2a 2b 
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A. VTtr1 flcat1on - Remote operation, operating. cost· (3 years):.' Decontamination of canisters 
1. Salts separated (300 canisters ) . ~:· ·· X 
2. Salts not separated (1200 canisters) 

X I 
X X 

11. 

B. Interim Waste - Transfer· of IILW canisters ito load out area,' oper,ational cost, 
(800 canisters) • 

Maintain Interim Storaqe Facility. (for about 1S jears) 
--vitrHication (15 years) 
A. 11oni to ring drainage, survei 11 ance 
B. Repairs, maintenance 
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12. 

13. 

14. 

15. 

TABLE 1 ~Cont'd) 

' WESTERN NEW YORK NUCLEAR. SERVICE CENTER 
ENVIRONMENTAL IMPACT STATEI4ENT COST INTEGRATION MATRIX 

DESCRIPTION OF ACTIVITY 

¥ost Dperational Decontamination . 
A Place Reprocessing Building in Protective Storage Mode 

1. Decontamination to protecting sto~~ge level.·: · · : 
a. Chemical decontamination of solidffication.eq·uipment and· areas ;. 
b. Chemical decontamination of area~/fclctlities used for converting HLW 

to· inte'rim waste form 
c. Chemical decontilmination of in-tank· solidification equipment and bui !dings·.· 

2. Low level activity c.an be fixed in. place by covering with protective paints 
3. Deacti.v.ate all equipment not to be·used-. closing ·valves, blanking flanges, 

disconnect utfl fties. Only safety equipment remains operational (e.g.:· fire 
fire pro~ection)· ' 

4. Seal all access paths with ihoperable .steel plate barriers, bolted or l'«!lded 
5. Inspect, repair, upgrade all safety equipment 

a. Fire protection 
b. ,Radiation monitoring , . 
c. Ins.tall Intrusion Al anns . . . . 

. B. Decontamination Processing Building to Dismantlement·Level 
1. Chemical decontamination to dismantlement level 

a. Chemical decontamin~tion of sol idfficatio'n equipment arid areas , 
b. Chemical decontamination of areaS/fi1C1l itles used .for converting ~W 

to Interim waste fonn · · · 
2. D·lsmantlement and removal ' ' 

Sol ldiflcatlon. equipment, concreti!,. cell liners, structural .steel, etc·. 

Process LLW Generated During HLW Proce~sing · : ' • 
Operating Cost .Includes Utilities, Labor; aryd Chemicals 
A. Salt cake · 
B·. Spent Resins - volume reduction, soli.dHic.ation by binder ·addition 

and packaging in drums· · 
C. l!adioactive tra'sh. :- compacting and packaqing .in drums 

Decontamination of'Storage Tanks ' 
A. Decontaminate HLW Storage tanks (RD2 & 804)', and .dismantle 
B. Oecontami nate HLW ·storage tanks (8D2 &. 804), and. prepare for protect! ve storage 
~ : 

Process LLW G~nerated During F~na' Decoritamination . . 
Operating cost·includes chemicals, labor, aild utilities provides for LLW from 
decontamination of solidification equipment·arid areas, decontamination of HLW 

·tanks, ilnd heel cleanup of LLWT facility . . . · . 
A. Decontamination solutions and· sperit resins- volume re~uction, solidification 

·b.Y binder aMttion, and packaging in .clrums 
B. Radioactive trash - compacting and packaging l.n drums 
C. Contaminated equipment and hardware - paCkaging in metal and wood boxes 
D. HLW storage tank sections .:. ·packaging i·n st'eel box.es 

Page 3 of 4 

INCLUDED IN ALTERNATIVE 
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TABLE 1 (Cont1 d) 

.WESJERN NF.W YORK NUCLEAR SERVICE CENTER , 
ENVIRONMENTAL IMPACT STATEMENT .COST lNTEGiiAfTON MATRIX 

liE sc 111 P not~ or i\c n V IT v 

·lli~os.ll of llW 
-- M;iter:Taf-cost of packaging, transportation and dlspol'al of LLW generated during OtJer.ltlon of. 

facil-it_y (Items IV, XIII., XIV and XV) 
A •. Non-TRU LLW 

1. Convnerclal site disposal 
2. On site disposal ·. 

B. TRU Waste 
Disposal at federal repository 

17. ·HLW Oisposal . 
A. Packaging and. load out of HLW Canisters· 

18. 

B. Trans~ortation · · 
-1. To Fed:eral Repository from \~est Valley. 

a. Sa 1 ts separated (300 can I stersl 
b. Sillts not separated (1200 canisters). 

2. To Waste Processing Plant at DOE Site from West Valley (800 canisters) 
3. From Waste. Processing Plant at DOE Site to. Federal Reposlt_ory (300 canisters) 

C. Burial . · 
1. Salts separated pOo canisters) ·· : 
2. Sa 1 ts not separated (1200 canisters_) 

Decontamination L'LWT Facility . . . 
A. Oec;ontiunlnate LLWT Facility and prepare· for protective storage 
B~ Decontaminate LLWT Facility,. dismantlement of equtpnient 

19. _Interim Care ·for Facility, .100 ·years, wliile In· Protect(v·e storage •. Follows ,deco-ntamination 
of LLWT Facility· 

A. Immediate Plant area inaccessible to pt.ibl.ic, includes: 
1. Main Process Building . . . .. · 
2. LLWT Facility and HLLW storage tanks 
3. Interim storage facility while HLW :Is in storage 

R. lluh of site released for pubfic access . 
. C. Surveillance, maintenance, secur.it.Y act:'iv.itles 
' o. lnspectloo of barriers · 

20. Entombment: FHlin areas that contain acfivitv with concrete. Follows protective stora e. 
/1 .• Selected Ce Is in Process Building 
n. HLW Tanks 

1. IILW tanks, R!l2 and 8D4. 
2. Vaults around llLW storage tanks . . , 

c. LLWT Facility, certain equipment and; cells, 
, , •• • I, 

21. 

22. Solidification of the Interim Waste at DOE Site- Proc~sslng Cost and Cost of Terminal 
Waste Canisters 
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wastes, HLW and LLW, as well as the decommissioning of selected facility 
structures that are. contaminated from previous operations or·which 
become contaminated during the program .operations. Also shown. in Table . 
1 are alternatives in some of the activities and fo which of the scenar-

. ios considered for this study theY ap~ly~ Not included are r~search and 
development activities that .. have been Garried.out to bring the.selected 

. P.r.ocesses to .. the oper.ational phase .... The dollar values .pres.er:~ted in this 
estimate are in mid-1980 dollars and no escalation has been applied for 
activities, although it is clear that these activities ~ill be carried · 

. out in different time periods •. Consequently, appropriate escalation 
·must be applied to each activity when the specific date for.the activity 
"is identified at a later· date.. .. ..·.. . . . .. . ' . .. . ..... 

~any of the activities, considered in this cost estimate, are 
·identical for.different options. In. these cases, the same costs are . 
. assigned in the estimate for these activities. In some of the activi- · · 
ties slight variations in cost are incurred. For those cases, appro-

. priate adjustments are made in the estimate for these activities.· 

In a number of. the _activities~ such .as .the.structure fo.r 
interim storage of vitrified HLW, the cost estimated is based on those 
developed by Burns and Roe in studies performed for DOE. For other 
activities, the cost estimate is based on values developed by others, 
such as Rockwell Hanford for the removal of HLLW from the storage tanks. 

In those instances where previous estimates were not avail­
able, costs were de~eloped using engineering judgement. R6ugh quanti-

. ties of materf.al·we·re ·developed· and major items of equipment identified>· ·­
·.From th.is information- conceptual estimates were developed reflecting as. · 
near as pass ibl «= the. en visioned requirements for tha,t. particular- _c;lct.i yity;. 

. t6~struciion craft i~b~r rat~s· inclJ~ed in the direct cost 
portion of the estimates were developed specifically for the West Valley; 
New York project and-reflect mid 1980 rates.· These rates include fringe· 
benefits. · 

Mate~ial costs were taken .from various estimating publications 
such as: R. · s ~ ·Means, Richardson Engineering Services, Nati anal Price · 
Service arid our -in-house Cost Data Bank. The cost for special items of 
mate~ial and equipment were soli~ited from vendor sources who have 
familiarity and experience with the products involved. 

. Labor. manhours were developed for each task using the above 
publications and established industry-wide standards as a basis adjusted 
to suit the nature of work involved. 

Indirect costs cover such items as: 

1. ·Field supervision 

7 ... 



2. Quality assurance 

3. Unemployment Insurance, Workman's Compensation, Social Security 
and Liability Ins~rance 

4. Field office trailers, telephone, water and electrical hook~ups. · 

~-·-- Nj nor.. _construc;.tion e.quJpmer;tt .s.uch:_~s scaffoldi n_g,_ .we idi.ng. machines,, 
s·mall cranes, A-frames and trucks.· Major construction equipment iS 
included in the Direct Cost portion of the estimate.· 

6~ ··Small tools and consum~bles. 

7. Contractor hpme qffice.GO$tsJ·including_Purchasing, .Estimating,. 
Administrative, Bonds, Permits and other costs 

8. General contractor mark-up on subcontracted work 

9. Profit 

Included in the estimates is a· contingency allowance. of 25 ___ -· 
percent, based on the conceptual nature of the design and the complexity 
and uncertainties of the component parts.of·the estimates. 

In the development of costs for structures to be constructed 
for this program, it was assumed that these structures will be designed 
to meet seismic forces of O.lg. This -design is compatible with that 
applied to waste systems in nuclear power plants. It was also assumed 
that sufficient -shielding is provided-for operation. of activiti-es tha-t 

.. personnel exposure for .continuous. operations will not exceed 0.1 mr./hr. 
The estimate· of manpower requirements -to accomplish-activities ·in the_· 
operati 6i:l' of the fac1lity ta~e·s into c"c)nsi(!er'ation'"thaf many." of. these ... 
activities wi 11 require remote operation and wi.ll consequently be mo.re. 
drawn out. 

Details of the costs considered for each ·activity .are described 
in Appendic~s A to·G for-the different options ~onsidered in this-group 
of cost estimates .. The description ·of.the activities in each appendix· 
considers the sequence in which the ~ctivities are carried out. In all 
options where entom~ment or demolition of facilities was considered, these 
activities related only to the facilities associated with the solidifica­
tion project and the process building. Demolition of the fuel receiving 

·and storage,facility (FRS) was not considered -in any option. 

. The ~o~t estimates for each option are shown in Tables 2 to 8. 
The numbering system of acti~ities in each of the tables is arranged to 
corresporid to that fol1awed-in Table 1. A particular activit~, which 
does not apply to one of the optioris, is· listed and- a not~tion not 
applicable (NA) is made in the ~ost column: 

8 

• I· 



.. 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 

9 
H) 
II 

12 
13 
14 
15 
16 

. 17 . 

18 
19 
20. 

... 

TARLE 2 

EIS COST INTEGRATION 
ALTERNATIVE # 1a 

DESCRIPTION OF ACTIV1TY 

Pl an-~ing ··and Pr.-epa.r1-~g-.Dec-~mm.issio~i~9- A~-tivities · 
Construct LLWTF, Building and Equtpment 
Decontamination Activities 
Process LLW Resulting from Deconta~inatjon Effort 
Modify Existing Facilities to Process HLW 
Interim Storage of Solidified HLW 
t~pi~al Cost o~ Solidi~ic~~16ri Proces~ E~uipmen~ 
Removal of HLW from Underground Tanks and Transfer 
to HLW Solidification Equipment 
HLW Processing - Operational Costs 
Transfer of Solidified HLW to Interim Storage 

·Maintainrr1terim ·storage Facfllt}i (for· abot.i't" 1"5 
year s_) . . . . . . . . · . _ . • . . _ • . . . 
Post Operational Decontamination 
Process LLW Generated Ouring HLW Processing 
Decontamination of Storage Tanks · 
Process Lll~ Generated During Final Decontamination 
Disposal of LLW 

_ Packagina 
a) Non-TRU LLW 2 ,455, 00 . 

Transportation Disposal 
347,ooo 1,553,oocr 

b) TRU·LLW · · 397,000 1,098,000- 2,376~000 

HLW Disposal 

_TOTAL 
MI0-1980 
DOL-LARS 

. ·-
1,670,000 

26,403,000 
21,247,000 
2,000,000_ 
2,814:~ooo 

'5,400,000 
15,500,000 

16,000,000 
16,861,000" 

447,000 
"4,140,000 

/ 

5,057,000 
4,005,000 
8,343,000 _../ 
2,000,000 

4,355,000 
·3,871,000 

Pa<:kagi"ng .. Transportation Disposal · · · 
5,475,00 2,092,000 32,.076,000 .39-,643,000 

Decontamination LLWr Facility 
Interim Care for Facil it.v 
Entombment: Filling areas that contain activity 

.with concrete 

Sub-Total 

706~000 
.28 ,_640 '000 

2,528,000 

211,630,000 

21 ) .Demolition and Restoration Activity 
22, Solidification -of the Interim Waste-at DOE Site 

N/A 
·N/A 

fngi neeri ng, Oesi qn & Construction r~anagement @ l5% 31,744,000 

Sub-Total 243,374,000 

Contingency @ 25% 60,843,000 

Total Alternate 1a 304,217,000 
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·ITEM 

·-
1 .. 
2 
3 
4 
5 .. 

6-
7 
8 

9 
10 

-n· . ·· ... 

12 
13 
14 
15 
16 

TABLE 3 

EIS COST INTEGRATION 
ALTERNATIVE # 1b 

DESCRIPTION OF ACTIVITY 

· Planning. and Pr-eparing. Decommi ssi oni n'g Activities 
Construct LLWTF, Bui1ding and Equipment 
Decontamination Activities· 
Process LLW Resulting from Decontamination Effort 
Modify Existing Facilities to Process HLW · · 
Interim Storage of Solidified-HLW --
Cap·ltal Cost of Sol idffication ·Process Equipment 
Removal of HLW from Undergr-ound Tanks and Transfer 
to HLW Solidification Equipment 
HLW Processing - Operational Costs 
Transfer of Solidi-fied HLW to Interim Storage 
·Maintciiif Inte-rim stor·age· Facll ity' (for ·about 15 ---
years) · 
Post Operation~l Decontamination 
Process LLW Generated During HLW Processing 

·Decontamination of Storage Tanks 
Process LLW Gene-rated During Fi n·al Decontamination 
Disposal of LLW 

Packaging Transportation Disposal 
a) Non-TRU LLW 2,980,000 19,392,000 2,545,00tt 
b) T~U LLW ·- • 766~000 · 2,830,000 · 7,579i000 

. . 

.. 

TOTAL 
MID-1980 
DOLLARS 

2,530,000 
26,403,000 
22,480,000 
2,009,000 
2,814,"000 

. 5,400,000 
15,500,000 

16,000,000 
16,861,000 

. 447,000 
... . .. 

4,140,000 
9,223,000 
4,005,000 

12,354,000 
~,009,000 

24,917,000 
11,175,000 

.. .. 

17 ·· HLW Disposal ·. · -- ··· ·- ·· · 
. . .. Packa·g;n_g ira.nsportafion Disp.osal. ·· 

18 
19 
20 

21 
22 

5,475,000 2,092,000 32,076~000 .39,643,000 

Decontamination LLWt·Facility 
Interim Care for Fac i 1 ity · 
Entombment: Filling areas that contain activity 
with concrete 
Demolition and Restor ad on Act.i vity 
Solidification of the Interim Waste at DOE Site 

.. 1 ,.74.2, 000 
N/A 

N/A 
.. 7,182,000 

N/A 

Sub~Total .. 226,843,000 

Engineering, Design & Construction M~nagement @15%. 34,026.ooo· 

Sub~Total 260,869,000 

Contingency@ 25% 65,217,000 

Total Alternate 1b. · 326,086,000 
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1 
2 
3 
4. 
5 

.6 
7 
8 

9 
10 -· . 
11 

12 
13 
14 
15 
16 

TABLE 4 

EiS COST 1~TEGR~TION. 
ALTERNATIVE # 1c 

DESCRIPTION OF ACTIVITY 

. .. . .. 

Plannin~ and Preparing.Oecommissioning Actfvit~~s 
Construct LLWTF, Building and Equipment 
Decontamination Activities 
Process LLW Resulting from Decontamination Effort 
Modify Existing Facilities to Pr()cess HLW · · · · 
Interim Storage_ of Solidified HLW.. . . . .. 
Capital Cost of Solidification' Process Equipment 
Removal· of HLW from Underground Tanks and Transfer 
to HLW Solidification Equipment 
HLW Processing - Operational Costs 
Transfer of Solidified ·HUJ to Interi~ Storage 

· · Malrita1ii- Interim Storage ·FaCility-(for about 15 
years) 
Post Operational Decontamination .... 
Process LLW Generated During HLW Processing 
Decontaminatio~ of Storage.Tanks 
Process LLW Generated During Final Decontamination 
Disposal of LLW · 

Packaging Transportation Disposal 
a) Non-TRU LLW 1,210,DOO 163i000. 770,000 
b) TRU· LLW 391; o·oo· · .. · 1, 098,000 2,-3 76,000 

.TOTAL 
MID-1980 
DOI.,LARS 

1,570,-000 
26,403,000 
21,247,000 

' 2,000,000 
2,814,000 

12,f)80,000 
"7,300,000 

/16,000,000 
20,277,000 

1 '789,000 

. 4,140,000 
5,057,000 
3, 987' 000 

. 8,.343,000 
2,000,000. 

2,-150,000 
3,87-1,000 

17 HLW Disposal 

18 
19 
20 

21 
22 

Packaging Transportation Di spo.sa 1 
21,900,000 8,366,000 128,304,000 158,570,000 

Decontaminatiori LLW~ Facility 
Interim Care for Facility 
Entombment: Filling areas that contain activity 
with. concrete . .. . . 
Demolition and Restoration Activity 
Solidification of the Interim Waste at DOE Site 

Sub-Total 

706,000 
28,640,0QO 

2,528,000 
N/A 

N/A 

332,372,000 

En.qineering, Design & co·nstruction Managem·ent @15%. 49,855,000 

-~ 

Conting~ncy @ 25% 

11 

Sub-Total 

Total Alternate 1c 

382,227,000 

57,334,000 

439,561,000 
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ITEM 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
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TABLE 5 

EIS COST INTEGRATION 
ALTE~~TIVE # 1d 

DESCRIPTION OF ACTIVITY 

Planning and Preparing Decommissioning Activities 
Construct LLWTF, Building and Equipment 
Decontamination Activities 
Process LLW Resul_ting from Oec.ontam·ination Effort 
Modify Existing Facilit1es to Process HLW · · 
Interim.Storag~ of Solidiffed·HLW. . . 
Capital Cost of Solidification Process Equipment 
Removal of HLW from Undep.grotlnd Tanks and· Transfer 
to HLW Solidification Equipment 
HLW Processing - Operational Costs 
Transfer of Solidified HLW to Interim Storage 
Ma1ntain fnterim Storag·e FaciHty""(fo·r about 15 ... 
years) 
Post Operational Decontamination 
Process LLW Generated During HLW Processing 
Decontamination of Stora9e Tanks 
Process LLW Generated During Final Decontamination 
Di sposa 1 of LLW 

Packa9ing Tr~nsportation . Disposal 

TOTAL 
MID-1980 , 
DOLLARS 

2,530,000 
26,403,000 
22;480;000 
2,009,000 
2,814,000 

~2,880,.000 
7,300,000 

16,000,000 
20,277,000 
1,789,000 

4,140,000 
9,223,000 
3,987,000 

12,354,000 
2,009,000. 

a) Non-TRU LLW 1,736,000 13,502,000 1,754,000 16,992~000 
b) TRU LLW ·766,000· . 2,830,000 7;579~000 . 11,175,000 

17 HLW Di~posal 

18 . 
19 
20 

21 
22 

· Packa~ing Trans~ortation Disposal 
21,900,000 8,3 6,000 128,304,00~ 158,570~000 

Decontamination LLWT · Fac i 1 i t_y 
Interim Care for Facility 
Entombment:· Filling areas that contain activity 
with concrete 

. Demolition and Restoration Activ-ity 
Solidification of the Interim Waste at DOE Site 

Sub-Total 

1,742,000 
N/A 

.. N/A 
1,182,000 

N/A 

341,856,000 

"Engineering, Design & Construction Management @15% 51,278,000 

Sub-Total 

Contingency @ 25~ · 

Total Alternate ld 

l 2 

. ~ 

. 3'93' 134,000 

98,284,000 

491 t 418,000 



I 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 

12 
13 

. 14 

' 

15 
16 

17 

18 
19 
20 

21 
22 

TABLE 6 

EIS COST INTEGRATION 
ALTERNATIVE # 2a 

DESCRIPTION OF ACTIVITY 

Planning and Preparing Decommissioning Activities 
Con~truct LLWTF, Building and Equipment 
Decontamination Activities · 
Process LLW Resulting from necont~mination Effort 
Modify Existing Facilities to Process HLW 
Interim. Storage of. Solidified HLW 
Capital Cost of Solidification Process Equipment 
Removal of HLW from Underground Tanks and Transfer 
to HLW Solidification Equipment· 
HLW Processing - Operational Costs 
Transfer of Solidified HLW to Inter·im Storage 
Maintain Interim Storage Facility (for about 15. 
years) · 
Post Operational Decontam4nation 
Process LLW Generated During HLW Processing 
Decontamination of Storage Tanks 
Process LLW Generated During Final Decontamination 
Disposal of LLW 

Packaging Transportation Disposal 
a) Non-TRU LLW 1,164,000 150,000 688,000 
b) TRU LLW 369,000 981,000 2,020,000 

HLW Di sposa 1 ( 

Packa9ing Transportation Diseosal 
To DOE Site 14., 600' 000 3,890,000 -
To Federal 

·Depository - 592,000 32,076,000 

Decontami~ation LLWT Facility 
Interim Care for Facility 
Entombment: Filling areas that contain· activity 
with cone rete 
Demolition and Restoratio~ Actiiity 
Solidification of the Interim Waste at DOE Site 

·TOTAL 
MID-1980 
DOLLARS 

1~670,000 
26,403,000 
21~247,000 

... 2,000,000 
2,814,000 

. 2,283,000 
1,700,000 

15,000,000 
16,225,000 
1,087,000 

N/A 
·5,057 ,000 
2,660,000 
8,343,ooo·· 
2,000,000. 

2,002,000 
3,370,000 

.18,490,000 

32' 668,.000 

706,000 
28,640,000 

2,528,000 
N/A 

24,000,000 

sub-total 220,893,000 

.En9i neering, Oesi gn & Construct ion Management @15% 33,134,000 

., 

·contingency@ 25% 

13 

Sub-Total 

Total Alternate 2a 

254 ~027 ,000 

63,507,000 

317,534,000 
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1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 '· 

12 
13 
14 
15 
16 

17 

TABLE 7 

EIS COST INTEGRATION 
ALTERNATIVE # 2b 

DESCRIPTION OF ACTIVITY 

Planning and Preparing Decommissioning Activities 
Construct LLWTF, Building and Equipment 
Decontamination Activities 
Process LLW Resulting from Decontamination Effort 
Mod1fY Existing Facilities to ~rocess HLW- ' 
Interim Storage of Solidified HLW . 
Capital Cost of Solidification Process Equipment 
Removal of HLW from Underground Tanks and Transfer 
to HLW So.lidification Equipment 
HLW Processing - Operational Costs 
Transfer of Solidified HLW to Interim Storage 
Maintain Interim Storage Facility (for about 15 
years) 
Post Operational D~contamination 
Process LLW Generated During HLW Processing 
Decontamination of Storage Tanks 
Process LLW Generated During Final Decontamination 
Di spa sa 1 of LLW 

Packaging 
a) Non-TRU LLW 1,569,000 

Transportation. Disposal 
10,806,000 1,450,000 

b) TRU LLW · 679,000 2,333,000 6,291,000 

HLW Disposal 
Pa~kaging Transportation Pi spas a 1 

·To DOE Site· . 14,600~000 3,890,000 -
To Federal 

Depository .... 592,000 .32' 076' 000 

18 Decontamination LLWT Facility 
19 Inter.im. Care for Fac i1 ity . 
20 Entombment: Filling areas that ~ontain a~tiviti 

with concrete 
21 Demolition and Restoration Activity 
22 Solidific~tion of the Interim Waste at DOE Site 

Sub-Total 

Engineering, Design & Constru~tion Managemen~ @ 15% 

Sub-Total 

·Contingency @ 25%. 

Total Alternate 2b. 

14. 

TOTAL 
MID-1980 
DOLLARS 

2,530,000 
26,403,000 

. 22' 480,000 
2,000,000 
2,814,000. 
2,283;000 
1,700,000 

15,000,000 
16,225,.000 
1,087,000 

N/A 
9,223,000 
2,660,000 

12,354,000 
2,000,000 

13,825,000 
9,303,000 

.. 

18,490,000 

32,668,000 

1,742,000 
N/A 

( 

N/A' 
7' 182,000 

. 24,000,000 

225,969,000 

33,895,000 

259 '~64·, 000 

64,966,000 ., 
324,830,000 
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TABLE 8 

EIS COST INTEGRATION 
ALTERNATIVE # 3 

DESCRIPTION OF ACTIVITY 

Planning and Preparing Decommissioning Activities 
Construct LLWTF, Building and Equipment 
Decontamination Activities 
Process llW Resulting from Decontamination Effort 
Modify Existing Facilities to Process HLW 
Interim~Storage of So]idifi~d ~LW . 
Capital Cost of Solidification Process Equipment 
Removal of HLW from Underground Tanks and Transfer 
to HLW Solidification Equipment 
HLW Processing - Operational Costs 
Transfer of Solidified HLW to Interim Storage 
Maintain Interim Storage Facility (for about 15 
years) 
Post Operational Decontamination 
Process LLW Generated During HLW Processing 
Decontamination of Storage Tanks 
Process LLW Generated During Final Decontamination 
Disposal of LLW 

Packaging 
a) Non-TRU LLW 803,000 
b) TRU LLW 307,000 

HLW Disposal 

Transportaticm 
122,000 
818,000 

Disposal 
539,000 

1,880,000 

Packaging Transportatidn Disposal 

Decontamination LLWT Facility 
Interim Care for Fac i 1 ity 
Entombment: Filling areas tl')at contain _acti.vity 
with c:oncrete 
Demolition and Restoration Activity 
Solidificatio~ of the Interim Waste at DOE Site 

' 

TOTAL · 
MI0-1980 
DOLLARS 

1,670,000 
. 26,403,000 
21~247,000 

2,000,000 
N/A 
N/A 

5,913;000 

18,451,000 
4,306,000 

N/A 

N/A 
5,057,000 
1,329,000 

N/A .. 
1,333,000. 

1,464,000 
3,005,000. 

N/A 

706,000' 
28,640,00p 

. l, 532 ,ooo 
N/A 

N/A 

Sub-Total 123,056,000 

Engineering, Design ·& Construction Management @15%. '18 ,458,000 

Sub-Total 141,514,000 

Contingency @ 25% 35,379,000 

Total Alternate 3 176,893,000 

15. 



Reference Case Interim LLW Storage (Modified alternative lb) 
. . 

It was decided to investigate the.alternative of deferred burial 
of LLW, TRU and non~TRU wastes. Suitabl~ burial locations for LLW 
will become available in a time frame when processing of the HLW has been 
completed. For this alternative, the contaminated structures will be 
decammi ss i oned by dismantling except for the storage tanks, which wi 11 · 
be entombed in situ. Therefore, for this option, interim storage facili-
ties are required to store LLW .. For this cost assessment; alternate lb . 
is cho~en as the basis. Costs ar~ added to the lb assessments for 1) con­
struction and operation of the facility, 2) additional handling of LLW, 
anel 3-) entombment· of the HLW ·storage tanks·.· ·Costs are subtracted from 
the lb assessment for, 1) the demolition or the MLW tanks and 2} .tbe . 
packaging~ tra~sport and burial 6f the dismantled HLW tanks. This .cost 
estimate is shown in Table 9. 

Conclusions 

The total cost of treating the HLLW at WNYNSC employing the acti~ities 
described for each of the alternatives assessed in this study is sum­
marized in Table 10. 

Alternative 3 results in the lowest cost. However, with this alterna­
tive~ the high level waste (HLW) is not" removed from the site. In 
assessing this alternative no cost was assigned for the longterm storage 
provision that will be required to maintain the HLW storage facility for 
many . centuries.. · 

Review of alternative 1 shows that separation of non-radioactive chemical 
salts from the HLW is cost effective. The rea~ori for thi~ is the relatively 
high cost assigned to the burial of HLW. Therefore, when ·the salt can · 
be buried as LLW waste a significant cost ~eduction is realized.· 

. . 

The cost differential between full cleanup of the facility and entomb-. 
ment of the contaminated structures is not significant. One of .the 
reasons for the low differential is that the cost of interim care for 
the facility which was assumed to extend for 100 years is large--approximately 
30 million dollars. · · · · 

The reference case for which it is assumed.that.all facilities, except 
the HLW storage tariks, are removed has a c6st which· is comparable to 
either entombment or full cleanup.that is.shown for alternatiyes la and 
1 b respecti veily. -. · · · 

. . .. . ... . 

Alternative 2 results in costs that are comparable to alternative 1 .. · 
The. difference in costs can ·be attributed to multiple handling and· 
processing qf the ~LW at WNYNSC and Gt another DOE site respe~tively. 

1 6 
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. . 
Base Case-Alternat~ lb 

A. Added Activities 

TABLE 9 

EIS COST INTEGRATION 
REFERENCE CASE 

1) Construction & Operation (10 yrs) 
Of· Interim Storage Faci 1 ity -

2) Additional Handling of LLW -

3) Entombment of HLW Storage Tanks 

4) Decon HLW Storage Tanks 

Total Addition -

B. Deducted Activities 

1) Demolition of HLW Storage Tanks-

2) Packaging, Transportatioh & B~ria1 of 
HLW Storage Tanks -

Total Mid-1980 Dollars 

$ 326,086,000 

11,250~000 

498,000 

99.6,000 

8,343,000 

$21;087,000 

12,354,000 

3,331,000 

Total Deduct - 15,685,000 

.Net Add - · 5,402,000 

Engine~ring, Design & Construction Management@ 15%- ·· 810,000 

Sub~Tota1 - 6,21~.,000 · 

Contingency@ 25% · 1,553,000 

Total Net Add - 7, 765,000 . 

Total Alternate lb w/additional 
Interim ·LLW Storag'e Facility - 333,851 ,000 

. 1 7 
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TABLE 10 

. COST OF HLLW PROGRAM OPERATION 
FOR DIFFERENT ALTERNATIVES 

Alternative . Cost $10 
.. 

1a 304 

lb .326 

ic 440 

ld 491 

2a 318 

2b· 325 

3 . 177 

* Reference Case· .334 : 

6 

* - Considers interim storage of LLW before disposal and 
entombment of HLLW storage tanks 
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APPENDIX A 

ACTIVITIES FOR ALTERNATIVE la 

Wastes Separated; On-Site Disposal of By-Products; 
·100 Years Protective Storage Followed by Entombment 

1. Planning and Preparing Decommissioning Activities 
a. Prepare decommissioning plan 
b. Submit documents to regulatory agencies, licensing 
c. Train decommissioning staff 

2 ... Construct Low Level Waste Treatment Facility (LLWTF). Building 
and Equipment 
a. New Structure 
b. .LLWT Process Equipment, Capital Cost. and. Installation . . . . . . 

·· 3. Decontamination A~tiviti~s (Inside CPC ~ 12 mr/hr·- outside other 
shieJd walls ~ 0~ 1 mr/hr) .. . . . .· .. . ·. . . ·· .... a.· ... Obta1n and .Prepar·e Decontamination Equipment and Chemicals. 

Capital Cost. · 
b. Chemical Decontamin~tion of the Process Equipment in the 

Entire Facility. 
· 1. CPC- Decontaminate. for Com~lete Dismantlement. 
2. Process Building.- Decontaminate :to Protective Sto,rage.: 

Mode 
c. Decontaminate Process Cells Surfaces 

1. CPC- Dismantlement 
2. Rest of Process Building - Protective Storage· 

d. Dismantlement -of CPC equipment piping, surfac~ concret~, and 
packaging 

4. Processing LLW associated with the Decontamination Effort 
a. Operational cost of operating LLWT facility.· This includes 

processing of all decontamination solutions, volume reduction 
of waste, solidification by addition of binder and filling of 
drums. Above applies to decontamination solutions and spent 
resins .. Cost includes labor, chemicals, and ~tilities. 

b.· Compaction of radioactive trash and packaging in ·drums, 
operational cost. · · 

c. Operational cost of packaging contaminated equipment and hard~ 
ware in metallic/wooden boxes. 

5. Modify Ex1sting Facilities 
a. Prepare CPC for Solidification Equipment, ex. canisters in/out 

path~ additional windows, manipulators, pefiscopes. 
b. Off-Gas· System Existing - Modify . 
c. Modify various systems, Auxiliary Systems, Ventilation, Glass 

Frit, Viewing, Remote Handling Equipment 
d. Acid Recovery Existing -Modify 
e. Install Equipment that will be required for Post-· 

Immobilization Decori; lances, lining, sprays 

A-1 



· 6. Construct High Level Waste Interim Storage Facility, should be 
operational at start of_ Solidification Phase· 
a.· 300 Canisters Facility 
b. Transfer Path for Canisters, interface with CPC. 

7. Capital Cost of the HLW Solidification Equipment and Installation 
Cost in the CPC. 
a. Capital cost of vitrification equipment ~nd pretreatment· 

equipment. 
·b. Insta11ation cost of Equipment. Hands on; 

8. Removal of HLW from Underground Tanks and Feeding the Same to the 
HLW -Soli-dification ·Equipment, Effort wi-ll be on-going- for 3 y~ars-

9. 

10 •. 

'll ~ 

a. Capital Cost of Equipment 
b. Operational Cost (3 years) 

-c •. ·. Ut_i_ljties ·· 

Processing of HLW by Solidification Equipment, 3 years 
a-~ · Oper:at-1 ona:l and Ma-i nt~nance Co$-tS. . · · · 
b. ·. Chemical , Uti 1 i t-i'es, G1 ass Frit. .. . . . . . - . . . - . . . .... 

. . . 

lransfer _of HLi·.rC.anisters: to. Interim Storage On:-~it.e, _Operational 
Cost · 
a. ·capital ·-cost· of t-ransfer t"riJck · . 
·b .. ·. ··aperati.ng Cost:-· Remote {>perati'on;: on_;.goi il~f effort: that wi'l r 
. _· · . i:as.t_~:-thr.ee:· (~.): ye~r$_~::_3.00 F.aniS:ter·s ... · -· · -.· -· · · · · · ·. · · · 

. Maintain lnteri~- Stora-ge. Fa~ility for a:b.out-15 yea·rs · 
a~ Monitoring, Drainage~ Surveillance . · 
b.· · · R~pa~ rs, Maintenance . · · · 

12. Post Operational Decontamination - 0.1 mr/hr outside shield walls. 
(Place Reprocessing Building in Protective Storage Mode) .. 
a. Chemical Decontamination of CPC Solidification Equipment and 

Isolate Equipment 
b. All the contaminated equipment ·is isolated by rigid barriers. 

Can be .. placed in proces.s cells or where it may_ be isolated._ 
c. Low Level .Activity can be fixed in place by covering with 

protective paints. 
d. Deactivate all equipment that is not to be used, closing 

valves, blanking flanges, disconnect utilities. Only safety 
equipment remains operational; e.g., fire protection. . . 

e. Seal all access paths with ~on-operable steel plate barriers, 
bolted or welded. · 

f. Inspect, repair, upgrade all safety equipment. 
1. ·Fire protection 
2. Radiation Monitoring .. 
3. · -Install intr.usion· alarms 
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13. Cost of processing LLW associated wit~ the solidification effort. 
a. Operational cost of operating LLWT ·facility for approximately. 

three (3) years. Includes processing of the salt cake.and the 
filling nf drums. Also,. solidification of spent resihs. 
Includes labor, ·chemicals, and utilities; 

.b. Compaction of radioactive trash generated during the solidi­
fication phase and packaging in drums, operational cost. 

. . . 
]4. Decontaminate HLW storage t~nks (8D2 and 8D4)~ and prepare for 

protective storage.· See.Item_12.steps. Follows.removal of HLW from 
tanks. · · · · · · · ·. · ·. · ·. 

... . . .. 
1'5. Cost of processing LLW generated in association with the final 

decontamination of the facility. This -includes LLW associated with 
. the following de¢ontami.nation efforts: -(l} Decontamination of the . 
solidjfication equipment,· and. cells employed during' the solidi- . 
fi~ation ~ampaign {CPC, OGT and ARC); (2) Dec6nta~ination of the 

.. H~LW~_stqrag_e t:~nks;. (-3} H..eel·clean~p~of_ the ~.LWt.Fa_cj.J HY .. Jh.e. .. 
:above cost~ include:. , .. · _ 
.. a .• · . Th~ cost-of :Operating. t-he .LLWT .F-acility fo.r.·appr-eximately ·two· 

·.(2) years .. It·.coversthe following:· processing of all the • 
Clecontami riati6'ri solutions, .vo-1 unie. reduction. of the waste, . .. 
sol iti.ificattmi ·of ·was:ee· .by. adcti ti on ::of binde·r, . fiJ 1 in~· o'f . 
. ·dr.ums, .. and.'s'Ol idi.fitation ,of .spent' res iris' and. cornp:ac:ti_on~ o.f, .•. ' 
· radio&ctiv~ ·trash, .rollow,ed·by~.):iacka~J:ing ·in ~kums; o:Petati.qtial · 
·cosL 'Cost fnc1udes: Jabor~ ·ch.emi¢al~~ and utiliti.es.-. :· .. · ._. 

'b: · Operat·i ona-l co-st; b'f· pacf<agi rig· tont1iminated equi pnient·-and 
hardware· in steel/wooden boxes. 

. . .. 
. . . . . .. : . . . . .· . :· . 

16. Disposal t:>f .LLW generated in· iteriis 4_, 13,. 14 and 15._ · 
a. Packaging cost. This includes cost of binder material (DOW), 

drums and steel/wooden boxes. · 
b. Transportation cost. . 

1. Cost of~transferring non-TRU LLW to existing WV 
·burial grounds. · 

2. Cost of transporting TRU LLW toFederal Repository 
c. Disposal Cost 

· 1. Burial of non-TRU LLW at WV. 
2. Burial of TRU LLW at Federal Repository 

17. Packaging, Transportation and Disposal Cost of the HLW Canisters. 
This includes: 
a. Packaging cost; namely, cost of stainless steel canisters 

proposed for containing the vitrified HLW. 
· b. Loadout cost of. HLW canisters from interim storage to off-site 

shipping cask and subsequently onto railroad car.· Operational 
cost. · 
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c. Off-site transportat~on cost of HLW canisters (300 canisters) 
from WV site to a Federal repository. 

d. Disposal cost of HLW canisters at a Federal Repository (deep 
.geological burial). 

18. Decontaminate LLWT Facility, and prepare for protective storage, 
see Item 12, estimate Decon. waste produced.· 

19. Interim ca.re for Facility,. 100 years, while in protect·ive storage. 
Follm-1s decontamination of LLWT facility 
a. Immediate plant area is inaccessible to the public, inciudes: 

1.. Main P.rocess .. Building ..... . 
2. LLWT Facility and HLLW storage tanks 
3. Interim Storage Facility while HLW is in storage. 

b. · Bulk ·of site· released ·for ·publ:ic ac.cess -" 
c. :Ku·rveillance, Maintena.nce, se.curi(y activitie-s 
d~ Inspection of harr.iers · · 

... 

. 2o •. En'tombment:· .. Filling "with.co.ncrete' areas _that~ccirltai·n activHy. 
-a.· ·Selected-ce-lls. in-Process Building-· 
b ., HtW ·storage t~nks; ·ao2· a·nd· a-Dzl: ·. 
c. "lU.JT F"acil itY, 'certafn_equipine.nt ·a·na ce1 1S 
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APPENDIX B 

ACTIVITIES FOR ALTERNATJVE lb 

Wastes .Separated;. Off-Site Di sposa 1 ·of By-Products; 
Equipment is Dismantled and Structures Demolished 

1. Planning and Preparing Decommiss.ionin·g· Activities 
a. Prepare decommissioning plan · 
b. Submit documents to regulatory agencies~ licensing 
c . . ·· T.ra in decomrni..ss l. oni ng, s taf.f . · 

· 2. .Construct Low Level Waste Treatment Facility (LLWTF). Building· 
and Equip~ent . 
a. New Structure 
·b •.. Ll:.WT.:Process. Equipment~_.tapi:t'al .C.os.t ·and Installati.on 

3. Decontamination Activities (insfde CPC-12mr/hr- Other· areas­
·ut=rfestrkted a rea access a.s defined. in 1 O.Cf.R20) .. . . .. · 

4. 

5. 

a·. ····Obtain and Prepare:·: Decontami nat·ion ~.Yi'pment·· and···Cilerni ca 1 s .. :. 
Capital Cost · 

.:fi: .c.tiein.ical oe·contamfnatiori ·af .the .P.roce.~.s· Equi.Pm.~ntJn.~th_e .. 
"En.ti.re Facilt ty~ Q~ccontami nqte.Jor Compl~te Di.s_mO:ntl ~ITl~nt 

c., Decontaminate-Process Cells Surfaces, Decontaminate ·for 
.Compf~te·beni~olition of' B.~·ilaifig. ·.·: , .. : .·~.:. ~:: : :·~·. · .. -_:- .. ~· _ .. 

.. d·~ : :Di sman.tl ement and. removal of ·containina ted.,eqt.ii pme.nt-, piping · . 
. ~.~rtQ Cf?r.:t.t~i n~:teq_ pq_r~iqns~. gf_pl~n't ··~~b.~~_tur~~~ .'for_ t~~ .·.-~n~i re 
reprocessing building · · · · -· 

Processing LLW associ a ted. with the Decontaroina:ti on. ~ftort: . 
a'. ·operational cost of operating· LLWT facility. This includes· 

processing of-~11 decdntamination solutions, volume reduction 
of waste, solidification by addition of binder and filling of 
drums. Above applies to decontamination solutions and spent 
resins. Cost includes 1 abor, chemica 1 s, and Lit il it i es. 

b.. Compaction of radioactive trash and packaging in drums, 
operational .cost · · · 

c. Operational cost of packaging contaminated eq~ipment and hard­
ware in steel/wooden boxes. This relates to the equipment and 
hardware .dismantled and removed from the process cells in the 
main process building. · 

Modify Existing Facilities to accommodate solidification equipment. 
a. Prepare CPC for Solidification Equipment, ex. canisters in/out 

path~ additional windows, manipulators, and· periscopes. 
b~ Off-Gas·system Existing- Modify · 
c.. Modify various systems, Auxiliary Systems, Ventilation, Glass 

Frit~ Viewing, Remote Handling Equipment · 
d. Acid Recovery Existing - Modify· 
e. Install Equipment that will be required for Post-Immobilization 

Decon; lances, lining, sprays 
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6. Construct High Level Waste Inte.rim Storage Facility, should be 
operational at start of Solidification Phase 
a. 300 Canisters Faci 1 ity 
b. Transfer Path !or Canisters, interfaces with CPC 
- . 

7. Capital Cost of the HLW Solidification E~uipmerit and Installation 
Cost in the CPC, Solidification equipment is based on separation of 
sludge from supernate.· · · 
a. Pretreatment and vitrification Equipment. 

· b.. -Installation Cost-; ltarids-On. . · ~ 
.. " 

8. Removal of HLW fr6m Underground Tank~ and feeding the same to the 
HLW ·Solid-ification Equipment, .Effort will be on-g.oi.ng·for 3 yea.rs. · 
a. Capital Cost of Equipment 
b ~- · .·· O'peral i a·nal· .tas·t "( 3 · years) 

··_c._ .Uti 1 it1 es_ .. -. : · 

9. · Processing ·of HLW ·by Sol'idificatiori Equipment, 3 years. 
a. Operational and. Maintenance Costs,- labor 
b._ .. Chemicals..;- Utilit.i.es~ .. Glass.Fdt, Res.ins · 

.... -. · ......... . 

J\L _Tr.?in$fer. P:f J)LW~_-,GgriJ.s:ters-to Int_eri-m··_?,tGrage On--~ite-,_ Ope_ratiof!al...­
·Cost __ ··~-~ _ .... ·: ... :.~.-::. ~ _ ... .- .. 

a. . Capital Cost- .of transfer truck . 
. o: .. Operatfng .Cost:-- -Remote. operati ori, .on·:..goi ng effort that ~i-iTl' 

- -,-ast ihr.ee _·(3). year·s.~. -3oo.-·c-arif.ste._rs. ~. -- - · · .... .. 
c·. . Dec·antami nation of C"ani'sters: 

- ••. • • •• • ~· - - '' '• .... '• • ~ ... ••• - : • .. I •' • ,' • • ,· • • 

11. · Mainta.in Interim Sto·rage FacflitY' for ·about 15 years .. 
, . a •.... Monitoring,. Drai nag~·,.- ~Lir.v~i ·1_lan:¢e _ · · 

.b .... Repa.irs, Maintenance.· 

12 ... Post Operational·Decontami.nation--unrestricted--area accessas 
defined in 10CFR20 (Final Decontamination of CPC and Soli~ification 
Equipment) 
a. .Chemical Decontamination of Solidification Equipment-and CPC 
b. . Dismaritlement and removal of the Solidification ~quipment 

13. Co~t rif pr6cessing LLW associated with the solidification effort 
a. Operational cost of operating LLWT facility for approximately 

three (3) years. Includes processing of the salt cake and the 
filling of drums. Also, solidification of spent resins. 
Includes labor, chemicals, and utilities. 

b. Compaction of radioactive trash generated during the solidi­
fication phase and packaging in drums, operational cost. 

14. Cost to decontaminate HLW storage tanks (8D2 & 8D4) and to dis-·· 
mantle the same. 
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15. Cost of processing LLW generated in association with the final 
~econtamination of the· facility. This includes LLW associated with 
the following decontamination efforts: ( 1) Decontamination of the 
solidification equipment, and cells employed during the solidifi­
~cation campaign ·(CPC, OGT and. ARC);· (2) Oecontamination of th~ HLLW 
's,t:orage tanks.; (3}Heel cleanup of the LLWT Facility. :The above· 
costs tnclude: · · · · 
a. The .cost of operating the LLWT Facility for approximately 18 

months. It covers the following: processing·of all the· 
decontamination $Olutions, volume reduction of the waste, 
so~ idi fi catfon of waste. by· addithm of bi rider; filling of . . 
drums, ~and sol idif.icatio.n .of.. spent res.ins .. and compaction. of .. , 
radioactive trash, followed by packaging in drums, operational 
.cost. Cost includes: labor, chemicals, and utilities. 

b. ~peratiQnal ~ost~of packagin~ conta~i~ated eq~ipment and 
hardware in stee.l/woode·n boxes. ·This ·relates to the dis.:..· 

: rnantle·d soli difi cation. equipment -remoye.d· from the: CPC.; SRR and 
~OGT/ARR, the dismantled eq1,1ipment ·and hardware of the LLWT · 
:facility, and dismantled HLLW Storage Tanks. sectfon. · ·. . ·· · 

1;6. Disposal ,of LLW .. generated in Items 4, 13, 14 and 15 
a. ··-'Packa-ging cost:- This ·includes---cost of·b'in-der material (DOW) 

·.· ~dr.u.OJ3 an.ct steel/woqden boxe$ . 
:b. Transportation cost -

l. Cost of transferring non TRU LLW. to commercial burial. . . . .... d....... . . ... · ... ·. . -
_ . _grou~ · . · . . ..... 

. 2.. . Cost .of. transporting TRU LLW ·to Fed~ral Repository. 
. c .. :o; sposal Cost" , 

·1. . · BLiri·a·i or non .TRU TLw·.· at coriime.rci a l buri a 1 ground:. 
2. Bu-rial·af TRU .LLW at Federal Repository-

"l7 •.. P~ckaging··, :Transport:ati o~n and "bisposal. Cost ·at" ~t-he "i-llw Carli sters,. . 
{300 Canisters).· This includes: 
:a. ·Packaging cost; namely, cost of stainless steel. canisters.· 

prQposed for containing the vitrified HLW; · 
b. loadout cost of HLW canisters from interim storage to off-site 

shipping cask and subsequently onto railroad car. Operational 
cost. · 

c. Off-~ite transportation cost of HLW canisters from wV site to 
a Federa 1 repository. 

d. Disp_psal cost of HLW canisters at a Federal Repository (deep 
geological burial). 

18. · ·Cost of decontaminating LLWT Facility and dismantlement of equip­
ment. 

21. Demolition and Restoration Activity. This includes the demolition 
of: (l) the main process building; (2) the LLWT facility; and 
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(3) the area around the HLW underground storage tank by use of conven­
tional methods such as explosives. The site is then restored to its 
original for.m. 
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.APPENDIX C 

ACTIVITIES FOR ALTERNATIVE lc . 

No Sep.aration of Waste; On-Site ,Disposal of By-Products; 
lOO Years Protecti~e Storage Followed by Entombment 

Planning ~nd Preparing pecorrimissionjng A~tivities 
. a. Prepare decomm1ssion1ng pl<iri 
. b. · Submit documents to regula tory agencies, 1 i cens i ng· 
c. !;.ain decommissioning staff 

· Construct "Low Level Waste Treatment Facility (LLWTF) .. Building 
and Equipment. 
~. Ne~ Structure 
b. · LL WT Process Equ 1 pment, Capita 1 Cost and I'ns tan at ion 

Decontamination Activities - (Inside CPC - 12 mr/hr - outside other 
shield walls - 0.1 mr/hr} . 
-~. · bbiain ~nd.Pre~are D~cont~mination Equi~meht ~~a:ch~~icals. 

Capital Cost. 
b. ChemiC:al'Decontamination of the· Process Equipment in the 

Entire Facility 
1. CPC- Decontaminate for Complete Dismantlement 
2. ··Proce~s Building - Decontaminate to Protective StOrage 

Mode 
c. · Decont~minate Protess Cell~ Surfaces 

1 ~ · CPC -: tHsmantlem~nt, · . · · 
2. ·Rest. of Process Building - Protective--Storage 

d. · Dismantlement of CPC equipment and piping. · ·.· 

Processing LLW ~ssociated'with the.Decontamination Effort 
a. Operational cost of operating ~LWT facility for a duration of 

18 months. This incl.udes processing of all decontamination 
solutions of item 3, vol~me red~ction of waste, ~olidification. 
by addition of binder and filling of drums. Above applies to 
decont~mination solutions and spent resins. Cost includes 
labor, chemicals, and utilities. 

b. Compaction bf radioactive trash and packaging in drums, 
operational cost · · 

c. Operational cost of packagi~g contaminated equipment and 
hardware in metallic/wooden boxes, (applies to CPC equipment} 

Modify Ex~sting Facilities 

These activities include preparing the CPC for accommodating the 
solidification equipment, and the periphery modifications/additions 
necessary before the CPC can be operated as a waste vitrification 
cell. It should be noted that for separation of salt from the HLW 
supernate the scope of the HLW processing equipment is signifi­
cantly reduced as compared with the salt separation option. 
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6. 

a. Provide a path for transfer of canister in/out of the CPC. 
b. Off-Gas System Existing - Modify 
c. Modify various systems, Auxiliary Systems, Ventilation, Glass 

Frit, Viewing, Remote Handling equipment, also additional 
mani pul ato.rs, per.lscopes ._ _·. · · 

d. Acid Recovery Existing - Modify 
e. Install Equipment that will be required for Post-Immobilization 

Decon; lances,_ lining, sprays 

Construct High Level Waste Interim Storage Facility, should be. 
ope.r:-ational at start of Soiidification Phase. . 
a. l200 Canisters Fac-ility· · ·,. . . 
b. Transfer Path for Canisters 

7.. .Capital Cost of the HLW Soli~ification Equipm~nt and Installation 
Cost in th~ CPC .. Note re~uced scope of HLW processing equip~ent as 
identified under item 5 above. . . · 
a. Cap.ital cost ·Q.f vitrification equipment 
b~ Installation Cost, Hands-On.· · 

8. Removal of HLW from Underground Tanks and feeding the same to the 
HLW Solidification Equipment, Effort will be on-going for 3 years. 

· a .. ·· Capital C_ost of· Egui p_men_t - · 
. b. Operational Cost (3 years) . 

. . c. Utilities ~ 

9. Processing of HLW by Solidification Equipment, 3 years .. 
a. Operational and Maintenance Costs 
b.. Chemical~.Utilities, ~lass Frit 

·1 o. · transfer.,of · HLW Canisters to inte_rfin Storage On~s ite, Operati_on~l 
Cost · 
a. Capital Cost of Transfe.r Truck· 
b Operating Cost: Remote 'Operation, On-going effort that will 

1 a·s t three · ( 3) years, 1200' canis te·rs 
c. Decontamination of Canisters. 

i,.. Mat~tain Interim Storage Facility for· about 15 year5r · ·. 
a. Monitoring, Drainage, Surveillance 
b. Repairs, Maintenance . 

12. Post Operational Decontamination- 0.1 mr/hr outside shield walls. 
(Place Reprocessing Building in Protective Storage·Mode). 
a. Chemical Decontamination of CPC Solidification Equipment and 

Isolate Equipment · . . · 
b. All the contamin~ted equipment is isolated by rigid barriers. 

Can be placed in prociss cells or_where it may be isolated. 
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c. Low Level Activity can be fixed in place by covering with 
protective paints.· 

d. Deactivate all equipment that i? not to- be used, closing 
valves·, blanking flanges·, disconnect utilities. On-ly sa'fety. 
equipment remains operational; e.g., fire .protection., 

e. Seal all access paths with non-operable steel plate barriers, 
bolted or welded. · 

f. Inspect, repair, upgrade all safety equipment 
1. Fire· protection 
.2 ~ Radiation. Man itqring . 
3. ··. I'nstaTl Intrusion Alarms · --

·13. · Proces·s LLW that will be generated-during the solidification phase. 
Waste related to Solidification Equipment- Spent Resins, Radio­
active Rubbish and Trash, and Radi~active Sludge. It will be 
necessary to operate the. LLWT Facility throughout- the Soli difi cation 
Phase. Cost includes: 
a. Operational cost of operating LLWT facility for approximately 

three (3) years. Includes processing of radioactive sludge, 
solidification by addition of binder, and the filling of · 
drums. Also, solidification of spent resins. Includes labor, 
chemicals, and utilities. 

b. Compaction of radioactive trash generated during the ·solidi­
fi~ation phase and packaging in drums, operational cost. 

14. Decontaminate HLW storage tanks (8D2 and 8D4) and prepar~ for 
protective storage. See Item 12 steps. Follow removal of HLW from 
tanks. · 

15. Cost of processing LLW generated in association with the final 
decontamination of the facn ity~ . This inCludes LU{ associ a ted. wt'th · . 
the following decontamination efforts: {l) Dec~ntamination of the. 
solidification equipment, and cellsemployed during the solidi.,. 

-. fication campaign (CPC, OGT and ARC); (2) Decontamination of the 
HLLW storage tanks; (3) Heel cleanup of the LLWT Facility. The 
above cos:ts inc 1 ude: .. . . . .. . ... :. . . . . . . · . . . 

The cost of operating the LLWT Facility for approximately 
18 month~. It covers the following: processing ~f all the 
decontamination solutions, volume reduction of the waste, 
solidification of waste by addition of binder, filling of 
drums, and solidification of spent resins and compaction of 
radioactive trash, followed by packaging in drums, operational 
cost. Cost includes: labor~ chemicals, and utilities. 

16. Disposal of LLW generated in Items 4, 13, 14 and 15 
·a.. Packaging cost. This includes cost of binder material (DOW), 

·drums and steel/wooden boxes 
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b. Transportation cost 
1. Cost of transferring non-TRU LLW to existing WV burial 

grounds 
2:- Cost. of transporting TRU LLW to·: Federal Repository 

c. Disposal Cost 
1. Burial of non TRU LLW at WV 2. Burial of TRU LLW at 
Federal Repository 

17. Packagi rig," Transportati-on and Disposal· Cost of ttie ·HLW Canisters. 
·This includes~- · 
a. Packaging cost; namely, cost of stainless steel canisters 

proposed for containing the vitrified ~LWr 1200 canisters. 
b. Loadout.cost of HLW canisters from interim storage to.off-site 

shipping cask and subsequently onto railroad car. Operational 
cost, 1200 canisters. · · 

c.. Off-site transportation cost.6f HLW canisters (1200 cari1Stets} 
from WV site to a Federal repository. 

d. Disposal cost of HLW. canisters at a Federal Repository (deep 
geological burial). 

18. Decontaminate LLWT Facility, and prepare for protective storage, 
see Item 12. · 

19. Interim care for Facility, 100 years, while in protective storage. 
Follows decontamination of LLWT facility .. 
a. Immediate plant area is inaccessible to the public, includes: 

1. Main Process Building . 
2. LLWT Faci 1 i ty and HLLW st<;>rage tanks .. 
3. Interim Storage Facility while: HLW is ·in .. storage .. 

b.· Bulk ~lf site released·for public access·. 
c. . Survei 11 ance, mafnter1ance·,. security. activities . 
·d.· Inspection ·of barrfers · · · · ·· · · · 

20. ·Entombme.nt. Filling with concrete areas that contain activity. 
Follows protective storage 
a.·· Seletted cell~ in Process Building 
b. HLW storage tanks, 8D2 and 8D4 
t. LLWT Facility, certain equipment and cells 
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APPENDIX D 

ACTIVITIES FOR ALTERNATIVE ld 

No Separation of Waste; Off-Site ·Di sposa 1 of By-Products; 
Equipment is Dismantled and Structures Demolished 

1. Planning a·nd Prepar'ing Decommissioning Activities· 
a. Prepare decommissioning. plan 
b. Submit documents to regulatory agencies, licensing 
c. Train decommissioning staff 

2. Construct Low Leve.l ~Jaste Treatment Facility (LLWTF). Building 
and Equipment 
a. New Structure 
b. LLWT Process Equipment, Capital Cost and I~stallation 

3. Decontamination Activities (L~side CPt- 12 mr/hr - Other areas -
unrestricted area access as defined in 10CFR20) 
a. 

b. 

c. 

d ... 

Obtain_and Prepare Decontamination Equipment and Chemicals. 
Capital Cost. 
Chemical Decontamination of the Process Equipment in the 
Entire Facility, Decontaminate for Complete Dismantlement. 
Decontaminate Process Cells Surfaces, Decontaminate for· 
Complete Demolition of Building. 
Dismantlement and re~oval _of contaminated equipment, piping 
and contaminated portions of plant structures for the entire 
reprocessfng buildihg . 

4. Proce~sirig LLW associated with the Deco~taminatiori Effort 

5. 

a. Operational cost of operating LLWT facility. This includes 
processing of all decontamination solutions, volume red~ction 
of waste, solidification by addition of binder arid filling of 
drums. Above applies to decontamination solutions and spent 
resins. Cost includes labor, chemicals, and utilities .. 

b. Compaction of radioactive trash and packaging in drums, 
operational cost 

c. Operational cost of packaging contaminated equipment and hard­
ware in steel/wooden boxes. This relates to the equipment and 
hardware dismantled and removed from the process cells in the 
main process building. 

Modify Existing Facilities. 

These activities include preparing the CPC for accommodating the 
solidification equipment, and the periphery modifications/additions 
necessary before the CPC can be operated as a waste vitrification 
cell~ It should be noted that for separation of salt from the HLW 
.supernate the scope of the HLW processing equipment is signifi­
cantly reduced, as compared with the salt separation option. 

D-1 

----- -- ----

/ 



a. 
b. 
c. 

d. 
e. 

Provide a path fqr transfer of canister in/out of the CPC. 
Off-Gas System Existing - Modify 
Modify various systems, Auxiliary Systems, Ventilation, Glass 
Frit, additional manipulators; ~iewtng windows, and periscopes~ 
Acid Recovery Existing - Modify · · 
Install Equipment that will be required for Post-Immobilization 
Decon; lances, lining, sprays 

6. Construct High L~v.e l Wa~te Interjm .Storage Fa~il i tY., .. sho~l d. be 
operational at start of'Sblidffic~ti6n Phase.· · 
a. 1200 Caniste·rs Facility · · · 
b. Transfer Path for Canisters. Interfaces with CPC 

7. Capital Cost bf.the HLW Solidific~tion Equipm~nt arid lnstallatiori 
·Cost in the CPC, note reduced scope of HLW processing equipment as 
identified under item 5 above. 
a. Capital cost of equipment 
b. Installation Cost, Hands-On 

8. Removal of HLW from Underground Tanks and feeding the same to the 
HLW Solidification Equipment, Effort will be on-going for 3 years. 
a. Capital Cost of Equipment 
b. Operational Cost (3 years) 
c. Utilities 

9. Processing of HLW by Solidification ·Equipment, 3 years 
a. Operational and Maintenance Costs 
b. .chemical, Utilities, Gla~~ Frit, Resins 

10~· Transfer of HLW Canisters to Interim Storage On~site,.Operational 
Cost .... . . . . ... · 
~- ... ~apital· cost of transfer truck.. . . 
b. Operati~g Cost; Remote Operation. ~On~going effort that will 

last three (3) years, 1200 canisters. 
c~ Decontamination of Canisters 

.. 11. Maintain Interim Storage Facility for about 15 years .. 
a. Monitoring, Drainage, Surveillance 
b. Repairs, Maintenance 

12. Post Operational Decontamination - unrestricted area access as 
defined in 10CFR20 (Final Decontamination of CPC and Solidification 
Equipment) · . 
a. Chemical Decontamination of Solidification Equipment and CPC 
b. Dismantle and Remove Solidification Equipment. 

13. Cost of processing LLW associated with the solidification effort 
a. Operational cost of operating LLWT facility for approximately 

three (3) years. Includes processing of the radioactive 
sludge, solidification by addition of binder, and the filling 
of drums. ·Also, solidificatioh of spent resins .. Includes 
labor, chemicals, and utilities. 
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b. Compaction of radioactive trash generated during the solidi­

fication phase and packaging in drums, operational cost. 
. . . . 

14. Cost to decontaminate HLW storage tanks (8D2 & 8D4) and to dis­
mantle the same 

15. Cost of processing LLW generated in association with the final 
decontamination· of the facility. This includes LLW associated with 
the fol19wi ng .. decontami nati <;>n efforts: . ( 1 ) Decontamina ti.on. of the 
solidification equipment, and cells !=!mployed dur_in_g_ the soli<:Jifi-:-
-c~tiori t~mpai~n (CPC~ OGT ·~nd ARC]; (2) Decontamin~tion of the HLLW 
storage tanks; (3) Heel cleanup of the LLWT Facility. The above 
costs include: 
a. The cost of operating the LLWT Factlity for approximately 18 

months. It covers the following: processing of all the 
decontamination solutions, volume reduction of the waste, 
solidification of wast~ by addition of binder, filling of 
drums; and solidification of sperit resins and compaction of 
radioactive trash, followed by packaging in drums, operational 
cost. Cost includes: labor, chemicals, and utilities. 

b. Operational cost of packaging contaminated equipment and 
hardware in steel/wooden boxes. This relates to the dis­
mantled solidification equipm~nt removed from the CPC, SRR and 
OGT/ARR, the dismantled equipment and hardware of the LLWT 
Facility, and dismantled HLLW Storage Tanks section. 

16. Disposal of LLW generated in items 4, 13, 14 and 15 
a~ Packaging cost .. This includes cost of binder material (DOW) 

drums and steel/wooden boxes 
b. Transportation cost . . 

1. Cost of transferr1ngnon TRU LLW to commercial_ b·udal 
ground ... 

2. Cost· of transporting TRU LLW to Federal Repository. 
c. Disposal Cost . 

1. Burial of non TRU· LLW at commercial burial ·ground 
2. Bur.i a 1 of TRU LLW a·t Federa 1 Repository . 

17. Packaging, Transportation and Disposal Cost of the HLW Canisters, 
( 1200 Canisters). This includes: 
a. Packaging cost; namely, cost of stainless steel canisters 

propoSed for containing the vitrified HLW. 
b. Loadout cost of HLW canisters from interim storage to off~site 

shipping cask and subsequently onto railroad· car. Operational 
cost. 
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c. Off-site transportation cost of HLW canisters from WV site to 
a Federal repository 

d. Disposal cost of HLW canisters at a Federal Repository (deep 
geological burial). 

18. Decontamination of LLWT Facility, and dismantlement of equipment 

21. Demolition and Restoration Activities. This in~ludes the demolition 
of: (l) the main process building; (2) the LLWT facility; and 
(3) the area around the HLW .·underground storage tanks by use of 
ca·r1venti anal ·methods· st..ich as· explo"s i ves .. The si t'e· is then res·tared 
to its original form. · 

. I 

I 
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. APPEND I X E 

ACTIVITIES FOR ALTERNATIVE 2a 

HLW Converted to an Interim Waste Form; On-Site Disposal of By-Products; 
100 Years Protective Storage Followed by Entombment 

1. Planning and Preparing Decommissioning Activities 
a. Prepare decommissioning plan 
b... Submit documents to regulatory agencies, 1 i cens. i ng 
c. Train decommissioning staff 

2. Construct Low Level Waste ·Treatment Faci 1 i ty (LLWTF). Building 
and Equipment 
a. New Structure 
b. LLWT Process Equipment, Capital Cost and Installation 

3. Decontamination Activities (Inside CPC - 12 mr/hr- outside other 
shield walls- 0.1 mr/hr) 
a. Obtain and Prepare Decontamination Equipment and Chemicals. 

Capital Cost 
b. Chemical Decontamination of the Process Equipment in the 

Entire Facility, Decontaminate to Protective Storage Mode. 
c. Decontaminate Process Cells Surfaces, Decon. to Pr_otective 

Storage· 
d. Dismantlement of CPC equipment and removal 

4. Processing LLW associated with the Decontamination Effort 
a. Operational cost of operating LLWT facility. This includes 

processing of all .decontamination solutions~ volume. reduction 
of waste, solidification by add·H:.hm of binde·r.and filling of 
drums. Above, applies to decontamination solutions and.spent · 
resins. Cost includes labor, chemicals, and utilities. 

b. Compaction of radioactive trash ·arid packaging in drums, 
operational cost. 

c. Operational .cost. of packaging contaminated equipment and hard­
ware in metallic/wooden boxes. 

5. Modify CPC and prepare for installation of Interim Waste Form 
equipment. · 
a. Prepare a path for transfer of fused salt canisters in/out. 
b. Off-Gas System existing - modify. 
c. Modify various auxiliary systems; ventilation, utilities, 

remote handling equipment 
d. Lag storage racks for fused s'alt canisters 
e. Install equipment that will be required for post-immobilization 

decontamination; lances, lining, sprays 
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6. Interim Storage of Fused Salt 
a. Capital cost of loadout station, railroad car by area, 

215,000 lb crane, cask handling area 
b. On-Site transfer cask and truck, capita1 cost 

7. Capital Cost of the process equipment required to convert the HLLW 
to an interim waste form (fused salt). 
a. Capital cost of equipment (evaporators, melters, etc.). 
b. Installation cost, hands-on. 

8.. Rem'oval of HLW from Underground Tanks and· Feeding the Same to the 
· HLW Conversion Equipment 
a. Capital Cost of Equipment: risers, pumps, sluicers, etc. 
b. Operational Cost, 2 years 
c. Utitit1es - · · · 

9. Processing of HLW to an Interim Waste Form, 2 years 
a. Operational and Maintenance Costs, 2 years 
b. Utilities, electric power, steam, etc.· 

10. Transfer of Fused Salt Canisters to Load out 
Operational cost of transferring fused salt canisters from CPC 
to loadout station and loadout on tailroad car, .800 canisters, 
2 years effort 

12. Post Operational Decontamination- 0.1 mr/hr outside shield walls. 
(Place Reprocessing Building in Protective Storage Mode) 
a. Chemical Decontamination of Areas/Facilities used for con­

verting HLW to Interim Waste Form (CPC, EDR) 
b. All the contaminated equipment is isolated by rigid barriers. 

Can be placed in process cells or where it may be isolated. 
c.- Low Level Activity ·ca·n be fixed in plac~ by covering· with · 

protective paints.. . . · · . · . . . . . · 
d. Deactivate all equipment that i~ ribt to be ~sed, closing 

va1ve~, blari~i~g ~1anges~ dis~onriect utilities~ · O~ly safety 
equipment r~mains op~rational; e.g., fire protectioh. 

e. Seal all access paths with non-operable steel plate barriers, 
bolted ·or ·welded. · -· ·· · · · 

f. Inspect, repair, upgrade all safety equipment 

1 . Fire protection 
2. Radiation Monitoring 
3. Install intrusion alarms· 

13. Cost of processing LLW associated with the interim waste forming 
a. Operational cost of operating LLWT facility for approximately 

two (2) years. Includes processing of the evaporative residue, 
sol1dification by addition of binder, and the filling of drums. 
Also, solidification of spent resins. Includes labor, chemi-. 

· cals and utilities·. 
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. b. Compaction of radioactive trash generated during the solidi­
fication. phase .and packaging in, drums, operational cost. 

14: Decohtaminate HLW storag~ tank~ (8D~ and 804), a~d p~~pare for· 
protective storage. See Item 12 steps. . · 

15. Cost of ·process·ing LLW generated :in association with the f-inal 
decontamination of the facility. This includes LLW associated with 
the following decontamination efforts: (1) Decontamination of the 
interim waste forining equipment, and tells employed du1"ing the 
interim waste forming campa-ign (CPC); (2) Decontamination of· the 
HLLW storage tanks;.(3) Heel cleanup of the LLWT Facility. The 
above costs include: 

·The cost of operating the LLWT Facility for approximately 18· 
months. It covers the following: processing of all the r 
decontamination solutions, volume reduction of the waste, 
solidification of waste by addition of binder, filling of 
drums, and solidification of spent resins and compaction of· 
radioactive trash, followed by packaging in drumss operational 
cost. Cost includes: labor, chemicals, and utilities. 

16. Dispos~l of LLWr generated in items 4, 13, 14 and 15 
a. Packaging cost. This includes cost of binder·material (DOW), 

drums and steel/wooden boxes 
b~ Transportation cost 

1. Cost of transferring non-TRU LLW to exi.sti ng WV buri a 1 
grounds 

2. Cost of transporting TRU LLW to Federal Repository 
c. Disposal Cost 

17. a. 

b. 

1. Burial of non TRU LLW at WV 
2. · Burial of TRU LLW· at Federal Repository. 

Packaging and transportation of High level lnterim Waste Form 
Canisters (fused salt) to DOE site for pro-cessing and vitrification·, 
800 canisters~ 
Transportation of vitrified ~aste canisters from DOE site to a 
Federal Repository and Burial, 300 HLW canisters 

18. Decontaminate LLWT Facility, and prepare for protective storage, 
see I tern 12. J 

19. Interim care for Facility, 100 years, while in protective storage. 
Follows decontamination of LLWT facility. 
a. Immediate plant area is inaccessible to the public, includes: 

1. Main Process Building 
2. LLWT Facility and HLLW storage tanks 

b. Bulk of site released for public access 
c. Surveillance, maintenance, security activities. 
d. Inspection of barriers 
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20. Entombment. Filling with concrete areas that contain activity. 
a. Selected cells in Process Building 
b. HLW storage. tanks,·8D2 and 804 
c. LLWT Facility, certain equipment and cells 

22. Solidification of Interim Waste at a DOE Site, Processing Cost~. 
cost of overpack (~anisters} 
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APPENDIX F 

ACTIVITIES FOR ALTERNATIVE 2b 

Convert HLLW to an Interim Waste Form: Off-Site Disposal of By-Products; 
Equipment is Dismantled and Structures Demolished. 

1. Planning and Preparing Decommissioning Activities 
a. Prepare decommissioning plan 
b. Submit documents to regulatory agencies, licensing 
c. Train decommissioning staff 

2. Construct Low Level Waste Treatment Facility (LLWTF). Building 
and Equipment 
a. New Structure. 
b. LLWT Process Equipment, Capital Cost and Installation 

3. Decontamination Activities (Inside CPC - 12 mr/hr - Other areas -
unrestricted area access as defined in 10CFR20) 
a. Obtain and Prepare Decontamination Equipment and Chemicals. 

Capital Cost 
b. Chemical Decontamination of the Process Equipment in the· 

Entire Facility, Decontaminate for Complete.Dismantlement. 
c. Decontaminate Process Cells Surfaces, Decontaminate for 

Complete Demolition of Building. 
d. Dismantlement· and removal of contaminated equipment, piping 

and contaminated portions of plant structures for the entire 
reprocessing building. 

. . . 

4. Processing LLW associated with the Decontamination Effort . 
a. Operational cost of operating LLWT facility. This includes 

processing of all decontamination solution~, volume reduction 
of waste, solidification by addiUon of binder and filling of 
drums. Above applies to decontamination solutions and spent 
resins .. Cost includes labor, chemicals, and utilities. 

b~ Compaction of radioactive trash and packaging in drums, 
operational cost. · 

c. Operational cost of packaging contaminated equipment and hard­
ware in steel/wooden. boxes. This relates to the equipment and 
hardware dismantled and removed from the process cells in the 
main process building. 

5. Modify CPC and prepare for installation of Interim \~aste Forming 
equipment 
a. Prepare a path for transfer of fused salt canisters in/out. 
b. ·off-Gas System existing modify. · 
c. Modify various auxiliary systems; ventilation, utilities, 

remote handling equipment 
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d. Lag storage racks for fused salt canisters 
e. Install equipment that will be required for post-immobilization 

. decontamination; lances, lining, sprays 

6. Interim Storage of Fused Sa 1t 
a. Capital cost of loadout station, railroad car bay area, 215,000 

lb crane, cask handling area 
b. On-site transfer cask and truck, capital cost 

7. Capital Cost of the process equipment required to conver~ the HLLW 
to an interim waste form (fused salt). 
a. Capital cost of equipment (evaporators, melters, etc.) 
b. Installation cost, hands-on 

8. Removal of HLLW from Underground Tanks and Feeding the Same to the 
HLW Conversion Equipment 
a. Capital Cost of Equipment: risers, pumps, sluicers, etc. 
b. Operational Cost, 2 years 
c. Utilities 

9. Processing of HLW to an Interim Waste Form, 2 years 
a. Operational and Maintenance Costs, 2 years · 
b. Utilities, electric power, steam, etc. 

10. Transfer of Fused Salt Canisters to Loadout 
Operational cost of transferring fused salt canisters from CPC 
to loadout station and loadout on railroad car, 800 canisters, 
2 years effort 

12. Post Operational Decontamination - unrestricted area access as 
defined in lOCFR 20 (Final Decontamination of the HLLW interim 
waste forming equipment) · 
a. Chemical Decontamination of the interim waste. forming equip-

·ment and CPC .· · · . .. ·. . . . . · . . . . 
b. Dismantle and remove the interim waste forming equipment. 

13. Cost of processing LLW associated with the interim waste forming 
a. Operational cost of operating LLWT facility for approximately 

two (2) years. Includes processing of the evaporative residue, 
solidification by addition of binder, and the filling of 
drums. Also, solidification of spent resins. Includes labor~ 
chemicals and utilities.· 

b. Compaction of radioactive trash generated during the solidi­
fication phase and packaging in drums, operational cost. 

14. Decontaminate HLLW storage tanks (8D2 & 8D4) and dismantle the 
same. 

15. Cost of processing LLW generated in association with the final 
decontamination of the faci 1 ity. Thi_s includes LU~ associ a ted \·Ji th 
·the following decontamination efforts: (1) Decontamin~tion of the· 
interim waste forming equipment, and cells employed during the 
interim waste formihg campaign (CPC); (2) Decontamination of the 
HLLW storage tanks; (3) Heel cleanup of the LUJT Facility. The 
above costs include: · · 
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a. The cost of operating the LLWT Facility for approximately 18 
months. It covers .the following: processing of all the 
decontamination solutions, volume reduction of the waste, 
solidification of waste by addition of binder, filling of 
drums, and solidification of spent resins and compaction of 
radioactive trash, followed by packaging in drums, operational 
cost. Cost includes: labor, chemicals, and utilities. 

b. Operational cost of packaging contaminated equipment and 
hardward in steel/wooden boxes. This relates to the dis­
mantled interim waste forming equipment removed from the CPC, 
the dismantled equipment and hardward of .the LLWT" Facil i t.Y, 
and dismantled HLLW Storage Tanks section. 

16. Disposal of LLW ~enerated in items 4, 13, 14 and 15 
a. Packaging cost. This includes cost of binder material (DOW) 

drums and steel/wooden boxes 
b. Transportation cost 

1. Cost of transferring non TRU LLW to commercial burial 
ground. 

2. Cost of transporting TRU LLW to Federal Repository 
c. Disposal Cost · 

1. Burial of non TRU LLW at commercial burial ground 
2. Burial of TRU LLW at Federal Rep.ository 

17. a. Packaging and transportation of High Level Interim Waste Form 
Canisters (fused salt) to a DOE site fot.pro~essing and vitri-
fication, 800 canisters~ · · · 

b. Transportation of vitrified waste canisters from DOE site to 
· · a Federal Repository and Burial, -300 can_isters. · 

18. Decontaminate LLWT Facility and dismantlement of equipment· 

21. Demolition and Restoration Activity. This includes the demolition 
of: (1) the niain process building; (2) the LLWT facility; and (3) · 
the ar~a around the HLLW underground storage tanks by use of. conventional 
methods such as explosives. The site is then restored to its 
original form. 

22. Solidification of Interim Waste at a 'DOE Site, Processing Cost, 
Cost of Overpack (Canisters) 
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APPENDIX G 

ACTIVITIES· FOR ALTERNATIVE 3a 

In-Tank Solidification of HLW; On-Site Disposal of By~Products; 
100 Years Protective Storage Followed by Entombment 

I 

1. Planning and Preparing Decommissioning Activities 
a. Prepare decommissioning plan 
b. Submit documents to regulatory agencies, licensing 
c. Train decommissioning staff 

2.. Construct Low Level Waste Treatment Facility (LLWTF). Building 
and Equipment 
a. New Structure 
b. LLWT Process Equipment, Capital Cost and Installation 

3. Decontamination Activities (Outside shield walls - 0.1 mr/hr) 
a. Obtain and Prepare Decontamination Equipment and Chemicals. 

Capital Cost 
b. Chemical Decontamination of the Process Equipment in the 

Entire Process Building, Decoritaminate t6 Protective Storage 
c. Decontaminate Process Cells Surfaces, Decon. to Protective 

Storage 

4. Processing LLW associated with the Decontamination Effort 

7. 

a. Operational cost of operating LLWT facility for. a duration of 
18 months. This includes processing of all decontamination 

. solutions of item 3, volume reduction of waste, solj~ification 
by addition of binder and filling of drums. Above applies to 
decontamination solutions and spent resins;· Cost includes 
labor, chemicals, and utilities. 

b. Co~paction of r~dioactive trash ~nd pack~ging in drums, 
operational cost. · 

c. Operational co$t of packaging contaminated equipment and hard­
ware in metallic/wooden boies, (applies to CPC equipment). 

Capital Cost for Solidification Process Equipment 
a. Cost of Installing a Separate Facility for Housing the HLLW 

Cement, Solidification Equipment 
1. Cost of adding a shielded building at the waste tanks 

farm; the building will house the equipment used for in­
tank solidification, such as mixer, grout pu~p, dust 
separator, etc 

2. An additional 30,000 gallon hold-up tank. The tank is to 
. be enclosed and shielded . 
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b. Capital cost of the installation that will be required for 
mixing the HLLW with cement and feeding the grout to the 
existing·HLLW storage tanks. This .includes cement mixer, 
grout and s 1 urry pumps, dust separator, a· ·vwshwater system, 
piping and ·an off-gas treatment system 

c. The cost of a cement supply system: 
1. Cement; Fly Ash, Attapugite and Shale Storage tanks and 

feed systems 
2. Shale hopper, dryer, crusher and pulverizer 
3. Weigh tank and blender 
4. Dry solids storage tank 

8. Removal of HLLW from Underground Storage Tanks and Feeding the Same 
to the Cement Mixing Equipment {8D4 tank contents neutralized and 
fed to tank 8D2) 
a. Capital Cost of Equipment, pumps, sluicers, etc. 
b. Operational Cost, labor, 9 months operation 
c. Utilities, electric power,. NaOH 

9. Operational Cost of In-Tank Solidification. Effort will last nine 
{9) months 
a. Operational and Maintenance Costs, labor 
b. Utilities, Fly Ash, Cement, Ground Shale, etc. 

12. Post Operational Decontamination- 0.1 mr/hr outside shield walls 
{Place Reprocessing Building in Protective Storage Mode). 
a. Chemical Decontamination of In-Tank Solidification Equipment 

and isolation of Equipment 
b. All the contaminated equipment-is isolated by rig1d barriers, 

and placed in process cells or where it may be isolated. 
c. . Low Level Activ~ty is fixed. in place by covering·with pro­

tective paints. · 
d. Deactivate all equipment that is not to be used, closing 

valves blanking flanges, disconnect .utilities. Only safety 
equipment remains operational; .e.g., fire protection. 

e. Seal all access paths with non-operable steel plate barriers, 
bolted or welded. . . 

f. Inspect, .repair, upgrade all safety equipment 
1. Fire protection 
2. Radiation Monitoring 
3. Install intrusion alarms. 

13. Process any LLW that will be generated during the in-tank solidi~ 
fication phase. 
a. Operational cost of operating LLW.T facility for approximately 

nine (9) months. Includes: labor, chemicals, and utilities. 
b. Compaction of radioactive trash generated during the solidi-

.fication phase and packaging in drums, operational cost. · 
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15. Cost of processing LLW generated in association ~tith the final 
decontamination of. the facility. This incl~des LLW associated. with 
the following decontamination efforts: (1) Decontamination of the 
waste cement mixing equipment;· (2) Heel cleanup of the LLWT Facility. 
The above costs include: ' · 

The cost of operating the LLWT Facility for approximately 12 
months. It covers the following: processing of all the 
decontamination solutions, volume reduction of the waste, 
solidification of waste. by addition of binder, filling of 
drums, and solidification of spent resins and compaction of 
radioactive trash, followed by packaging in drums, operational 
cost. Cost includes: labor, chemicals, and utilities. 

16. Disposal of LLW generated in items 4, 13, 14 and 15 · 
a. Packaging cost. This includes cost of binder material (DOW)~ 

drums and"steel/wooden boxes 
b. Transportation cost 

1. Cost of transferring non-TRU LLW to existing WV burial 
grounds · . 

2.. Cost of transporting TRU LLW to Federal Repository 
c. Disposal Cost · 

1. Burial of non TRU LLW at WV 
2. Burial of TRU LLW at Federal Repository 

18. Decontaminate LLWT Facility, and prepare for protective storage, 
see Item 12. · 

19. Interim care for Facility, 100 years, while in protective storage, 
follows decontamination of LLWT facility. . 
a. Immediate plant area is inaccessible to the public. Includes: 

·l; Main·Process Building · 
2. LLWT Facility 
3~ HLLW storage tank vaults. 

b~ Bulk of site released for public access 
. c. Surveillance, maintenance, security activities 
d. Inspection of barriers · 

20. Entombment. Filling with concrete areas that contain activity·· 
a. Selected cells in Process Building 
b. Vaults aroun~ HLW storage tanks 
c. LL~JT Facility, certain equipment and cells 
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