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OPTIONS ANALYSIS SUPPORT REPORT 

SPRP 

~ a r r h  14 1993 

1.0 INTRODUCI'ION AND BACKGROUND 

Vanous waste stream storage, processmg and bposal opbons have been postulated for 

the clean out and s t a b h b o n  of the ltqwds and sludges present m the Solar Pond Complex 

(Ponds 207 A, B South, B Center, B North, C Pond Clarifier), shown m Figure 1-1, the 

r e s t a b h b o n  of the m t m g  stocks of out of speclficabon treated wastes (pondcrete and 

saltcrete), and the final dlsposal of the entlre stock of stabbed wastes The objectwe of the task 

summatlzed m t b  report 1s to analyze the vanous opbons wth respect to techcal matunty, 

regulatory feasibhty, pohbcal practmihty, schedule and cost and to determme the most vlable 

approach for accomphhmg the Solar Pond Remedmbon Program (SPRP) and proved mput to 

the EG&G and DOE managers and declsion makers responsible for the SPRP To enhance theu 

abhty to cope wth uncemty, the managers must use a reasoned, systemabc approach to the 
e 

declsion malung process For ths  task, a systems analysls techmque entitled Probabhbc Rwk 

Analyls (PRA) was selected smce it p m d e s  the demon-maker wth a sopbbcated tool to 

mampulate and analyze avarlable mformabon needed m makmg such decisions However, it 

should be emphasned that there IS much more to makmg q d t y  declsions than mampulatmg 

data, no matter how sopbbcated the analysu. Qualrty demon mahng also mcludes. (1) 

carefully d e h g  or frammg the declsion to be made, (2) generatmg cream, achevable 

alternames, (3) developmg meamngfd, rehable mformabon, and (4) applymg logcally correct 

reasomg m the PRA. These objectrves were acheved though full mteramon of EG&G staff 

knowledgeable m all of the acmbes and reqmments associated wth conductrng a major 

enwonmental restorahon project at Rocky Hats 
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The first of the Solar Ponds was constructed m December 1953 to store and evaporate 

low-level radtoactMe process wastes Addthonal ponds were coLlstructed at vanous tunes 

thereafter wth the last pond (C Pond) constructed and put mto operabon in 1970 The ponds 

were removed from actwe use m 1986, except for Interceptor Trench System (ITS) water, as part 

of a comphance agreement between the Department of J3nergy (DOE), the Enmmental 

Promon Agency (EPA), and the Colorado Department of Health (CDH) Clean out and 

stabhhon of the resldual hquids and sludges began m the same year, and some of the stab- 

wastes were shpped to Nevada Test Site ("IS) for <IlsposaL In 1988 stabhbon of pond 

contents was halted as process problems became apparent. The hquids and sludges became 

classdied as rmxed wastes m 1990 and d~~posal at NTS was concurrently halted smce it was not 

hcensed for 

have contmued to &%it signs of matrxx fdure, such as free hquids, and many of the contamers 

are detenoratmg In the early l W s ,  the ITS was rnstalled downgradlent of the Solar Ponds and 

the mtercepted groundwater was pumped back mto the ponds for storage and treatment. A 

project was mfiated m late 1990 to remove and stabhe the remamng liquids and soh& m the 

ponds and to restabdm the stores of prewously treated wastes In October 1992 thIS project was 

slowed due to cost overrun. Concurrently, a major effort was mtmted by DOE and EG&G 

Rocky Flats, Inc., to identQ treatment, storage and &pod opbom that mght result m 

si@cant cost mmgs or an accelerated schedule for the clean out and closure of the ponds. As 

part of that effort, thIS task was uufiated to apply probabhsw nsk analysu techmques to compare 

the proposed opfions and deteme whch IS the most reahsts m terms of cost and schedule and 

has the hghest probabhty of meetmg the SPRP objectsves 

waste <Ilsposal Smce that tune, the stab- wastes m many of the contamers 

e 

0 Mmmze lmpact on final Operable Umt (OU) 4 remedmbon schedule as 

shpulated m the Inter-Agency Agreement (IAG), 
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e 

a 

* -  

0 Elmmate the solar Ponds as a source of sod and groundwater contanunabon as 

soon as possible, 

Store and &pose of waste m accordance wth all apphcable regulabons and waste 

hposal site acceptance cntena, 

0 

as well as conformmg to regulatory or program constramts mcludmg 

0 

0 

Dmrsion of water recovered from the ITS from the ponds, 

Suspension of any further expen&tures for the design, construction or operabon of 

waste storage or processmg fadhes or for waste d~~posal untd FY94, or untd 

requested funds are made avadable. 

T ~ I S  report evaluates the project Baselme and ten processmg and storage options 

0 Basehe - Use exutmg contract wth Halriurton/NUS ( "US)  to complete 

process tram and process C Pond and cladier contents by October 1994, A/B 

Pond contents by October 1995, and begm reprocessmg the stored pondcrete and 

saltcrete after the NTS repitory I avadabie 

Opbon 1 - Same as the Baselme except &posal would be at a commemal low 

level med waste facrllty R e m  processmg could proceed sooner. 

Ophon 2A - Reconstruct two of the ponds to meet Resource Conservabon and 

Recovery Act (RCRA) standards, transfer pond contents mto the two 

reconstructed ponds (segregatmg the C Pond and clan6er contents from the other 

wastes), store untd a &pod site IS &able, then process to the waste acceptance 

cntena of that site. 

Opbon 2B - Construct two modular tanks mi& the Protected Area (PA) near the 

ponds, transfer pond contents mto the tanks (segregatmg pond contents as m 

Opbon 2A), store untd a dwposal site IS d a b l e ,  then process to the waste 

0 

0 

0 
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I 

acceptance cntena of that site 

Optron 2C - Construct two modular tanks outside the PA, transfer, store, and treat 

as m Optron 2B 

Optron 2D - Rehe two B Pond cells ( W r  of RCRA reqmrement for a clay 

her),  transfer pond contents mto the two reconstructed ponds (segregatmg the C 

Pond and clanfier contents from the other wastes), lnstall cover over the cells, 

store untd dsposal site 1s avadable, then process to the waste acceptance cntena 

of that site 

Optron 2E - Use m t m g  D-231 tanks to store pond contents und a dsposal site P 

avadable. 

Optron 3 - Use evaporator and spray dryer m Bddmg 374 to process pond 

contents and store resultant dry soh& as a waste pde untd a dsposal site 1s 

awlable 

Optron 4 - Construct a RCRA landfill usmg B North, B Center and ?4 of A Pond, 

remove pond contents, treat and place m cell and construct a RCRA cap (RCRA 

closure) R e m 4  pondmete and saltcrete to be dsposed m the RCRA deposited 

m the RCRA landfill. 

Optron 4A - Stabhzatron and dlsposal of C Pond and A/B Pond wastes on-site m a 

RCRA landfill. Rermxed pondcrete and dtcrete to be dlsposed m an off-site 

repository 

Optron 4A - Treatment and off-site bposal of C Pond contents and the stored 

pondcrete/saltcrete and m-situ treatment and dsposal of AB Pond contents 

0 

0 

0 

0 

0 

This report also evaluates three dsposal optrons ofkite dsposal at "IS, off-site dsm 

at the Enwocare commemal dsposal f d t y  m Utah, and on-site bposal. NTS 1s the proposed 
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dlsposal site for the Baselme Optrons 21%-2E, 3,4A, and 4B, Option 1 IS based upon dlsposal at 

Enwocare and Optrons 4,4A and 4B are evaluated m conjuncbon wth construcbon of a RCRA 

1aIIdfill. 

A more detaded descrrpbon of each optron mcludmg the key assumptions, the major 

enwonmental mpacts/benefits and the added cost elements I presented m -on 3 

The fol lmg sect~ons of this report summarrze the findmgs and conclusions (Sectron 2), 

d-be the techd approach (Sectron 3) and   IS CUSS the development and evaluatron of the 

project schedule for each optron (-on 4) These secfions are followed by -on 5 whch 

describes the cost estmate and duabon for each opbon. The concludmg -on then p m d e s  

the results of the probabhtrc nsk analysls of each optron bemg completed w h  the schedule 

and for the estmated budget. 

1.1 RelPlatov setting 

Presented m this &on I a h w i o n  of regulatory matters related to the Solar Ponds. 

Informatron 1s presented on not only -tmg laws, regulabons, and agreements but also certam 

proposed or draft regulabons that have not yet been promulgated. W e  an attempt has been 

made to  ISC CUSS and evaluate all pertment regulat~ons, detaded regulatory reqlurements are 

subject to mterpretabon and negobabon. 

The text mcludes references to the Code of Federal RegulatIons (CFR) and the Federal 

Repter (FR) where appropnate Federal regulatory cttabons are pmded where Colorado 

regulations are e q d e n t  to federal regulabons or where a Colorado agency has enforcement 

authonty for federal programs 
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1 1 1  Overnew of Solar Pond Reeulatorv Status 

The Solar Ponds are cons~dered m thrs report to be a s m e  RCRA mterun status umt 

undergomg site charactemabons and, potenhally, remdahon actmties m response to both 

RCRA "closure" and Comprehensive Enwonmental Response, Compensabon, and babhty Act 

(CERCLA) requements A RCRA Part A P e m t  apphcahon m November 1 W  establtshed 

mtenm status for the Solar Ponds The first regulatoxy document that addressed closure and 

remedlahon of the Solar Ponds was the Comphance Agreement (CA) signed on July 31,1986, by 

the EPA, CDH and DOE. The Solar Ponds were also the subject of a 1989 Agreement m 

Pmaple (AIP) signed by the Governor of the State of Colorado and by the Secretary of the 

DOE. The AIP r e q d  that all sludge be removed from the Solar Ponds, as well as shppmg all 

pondcrete off-site, by October 1991 It has not been possible for Rocky Flats Plant (RFP) to 

comply wth the schedule for sludge removal and pondcrete shpment idenMed m the AIP. 

In January 1991, the CA and the documents requmd by it, were superseded by the IAG 

signed by the EPA, CDH, and DOE. The IAG creates a wque blendmg of RCRA and 

CERCLA requrrements for mtenm status closure mts outside the bddmgs, the IAG r e q d  

that the site charactemahon work be broken up mto two phases. Phase I characterizes sods and 

sources of contammahon and detemes the nsk 8ssoc18ted wth the source of contanunahon at 

l each mtenm status closure wt external to bddmgs. Followmg these Phase I charactemahon 

actxvlhes, an Interun M e a s m t e m  Remedud Act~ons (IM/IRA) h i o n  docwnent IS to be 

prepared m accordance wth Paragraphs 15 and 150 of the IAG The IM/IRA h i o n  p m d e s  

the dormation necessary to recommend an altername consutent wth the CDH closure 

regulahons and address cleanup of all hazardous substance source areas wth nsk levels greater 

than lo4 measured at the source Phase II site charactenzahon and remedlahon actmhes address 

ground water contammabon at these m t e m  status closure wts outside of bddmgs 
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Closure actmhes at the Solar Ponds have been ongomg smce appmxmately August 1985 

when actmties related to sludge removal and treatment began on a nearly full-tune basls 

I Consistent wth the d a m  to close the Solar Ponds, and wnsstent wth the terms of the 1986 

CA, a RCRA mtem status closure plan for the Solar Ponds was subnutted to EPA and CDH m 

August 1986 A sllghtly r e n d  RCRA mtem status closure plan for the Solar Ponds was 

submtted to the agenaes m November 1986 An mtem status closure plan, remed to address 

wntten and verbal wmments recerved from CDH on the earher closure plans, was subnutted to 

the agenaes m July 1,1988 This final closure plan contamed rewmons m response to wntten and 

verbal comments from CDH and EPA regardmg the March 1987 closure plan. None of the 

closure plans were approved by the agenaes. 

The first remdal mon for the Solar Ponds was a 1 m  IIWIRA. Thls IM/IRA 

addresses the design and consmon of storage tanks and evaporators to store and treat 

contammated groundwater collected m the Solar Pond area and IS currently ongomg. 

1 1.2 RCRA Intern Status closure Rendations 

RCRA regulahons are much more specrtic and stringent than the CERCLA regulations 

and wdl, therefore, govern closure actmhes at the Solar Ponds The general requuements for 

closure of an mtem status umt are idenhfied m the RCRA mtem status regulat~om (40 CFR 

265.110 to 265,120). More spemfically for lntenm status surface Impoundments, the closure 

reqrurements are idenMed m40 CFR 265.223. In generai, the exmting mtem status closure 

regulahons requue that a umt must be closed m a manner that 

0 

0 

mmmus the need for further mmtenance (40 CFR 265.11l(a)), 

controls, mmmues or, e h a t e s ,  to the extent necessary to protect human health 

and the emnment, postclosure escape of hazardous waste, hazardous waste 
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consbtuents, leachate, contammated runof€, or hazardous waste decomposibon 

products to the ground or surface w a r n  or to the atmosphere (40 CFR 

265 Ill@)), and 

allows completion of closure actmbes wthm 180 days after recervlng the final 0 

olume of hazardous wastes at the hazardous waste management u t  or f a d t y  or 

wthm 180 days after approval of the closure plan d that IS later (40 CFR 

265 113@)) 

Extensions to the 18o-day closure penod are allowed If it 1s demonstrated that the 

closure actmties wdl, of necessity, take longer than 1 t B  days (40 CFR 265 113@)(1)(i)), and all 

steps are taken to prevent threats to human health and the e m n m e n t  from the unclosed but 

not operatmg hazardous waste management ut, mcludmg comphance wth  all apphcable mtenm 

status regulahons (40 CFR 265 113@)(2)) 

More spedically for closure of mtenm status surface Impoundments, the regulations 

r e q w e  that the closure either meet the reqmments  for a "clean closure" or the requlrements for 

closure as a disposal u t  (also known as a nonclean or "duty closure") Clean closure 1s acheved 

through removal and decontammahon of all waste residues, contammated con-ent system 

components, contammated subso& and structures and equpment contammated wth waste and 

leachate The matenah removed or decontammated must be properly handled and dqosed oC 

mcludmg potentdy bposxng of the materials as a hazardous waste (40 CFR 2665 228(a)(l)) 

Standards used to idenhfy removal of all waste and contammated materials are typically i d e n ~ e d  

on a case-byase basIS. However, the follmg classes of sods are adequate@ "clean" to allow 

"clean closure" 

0 sods remarnrng m place that have no contammants denved from the closmg umt 

assoaated wth them, 
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0 sods remlunrng m place that mntm background levels of contarmnants (typically 

idenfied m Colorado as the mean background concentratron plus or rmnus two 

standard dewabons), 

sods remammg m place that are demonstrated through a nsk assessment to pose a 

nsk of less than 1 m l,OOO,OOO, or, 

sods remamng m place that are demonstrated to meet some other sod standard 

protectrve of human health and the enwronment. 

0 

0 

Closure as a dsposal u t  essenbally reqlllres that the surface mpoundment area be closed 

m a s d a r  manner as a landfill. Closure as a d~~posal umt requues that any free hquds present 

m the surface mpoundments either be removed or sohddled (40 CFR 265 228(a)(2)(1)), 

remlunrng wastes be stabhed to a beanng capaaty sufllaent to support final cover for the untt 

(40 CFR 256 228(a)(2)(u), and, the surface mpoundment be pmded wth a h a l  cover (40 CFR 

265228(a)(2)(111) In order to meet the requuements idenfied m 40 CFR 265 228(a)(2)(111), the 

final m e r  must. 

0 p m d e  long-term mmmmtron of the mgratton of hqwds through the closed 

mpoundment, 

0 fundon wth mlnlmum mamtenance, 

0 

0 

promote dramage and mlnlmlze erosion or abrasion of the cover, 

accommodate e t h g  and subsidence so that the cover’s mtegnty IS mamtamed, 

and 

have a permeabhty less than or equal to the permeabhty of any bottom her  

system or natural subsods present. 

The actMtres quued to meet the above objectnres are to be descn’bed m a wntten 

closure plan (40 CFR 265 112(a)) that 1s amended whenever changes are identdied that affect the 
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closure pian (40 CFR 265.112(c)) Mhonally, d the u t  I to be closed as a hposai mt, a 

postclosure care and momtomg plan 1s also r e q d  (40 CFR 265 11O(b)) ' * 
1 13 CERCLA Reaunements 

CERCLA reqmments are much more performance dnven and, therefore, have fewer 

specific techcal reqwements 8ssoc1ated wth them when compared to the RCRA regulabom. 

CERCLA clean-up standards apphcable to federal faahhes are set forth m -on 121 of 

CERcLk For sites on the Nahonal Pnonhes Last (NPL), the requnements are relatwely clear. 

All legally Apphcable or Relevant and Appropnate Reqmments (ARARs) of federal 

emRTOnmental laws, and t h s  reqmments contamed m state or local enwonmental laws that 

are more strrngent than federal ARARs, must be applled to r e m d a i  adom at federal sites The 

ultmate detemmahon of clean-up standards IS kehonary and typically mvolves sel-on of the 

mast stmgent clean-up standard based upon an evaluabon of both ARARs and a nsk assessment 

that IS compieted for the site Smce most of the actmhes idenmed under the CERUA 

requuements have an e q h e n t  counterpart identdied m the RCRA regulaaons to whch specific 

requuements are attached, further dwussion of CERCLA qwrements wdl not be presented m 

thls document. One si@cant Merence between CERCLA requmments and RCRA 

regulahons IS that under CER- EPA has the authonty to regulate the clean-up of 

ra&onuchdes RCRA does not grant thw: authonty to the EPA nor has Colorado adopted any 

rule whch grves the CDH the authonty to regulate radronuchdes under the state RCRA 

regdahons. 

1 1 4  NEPA Internahon wth RCRAKERCKA 

The Nahonal Enwonmental Poky Act (NEPA) requues that federal fadhes  consider the 
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mpact of theu achons on human health and the enwonment. NEPA reqmments  are rntmded 

to ensure that reasonable alternatne mufses of actton are i & n ~ e d  and that the enwonmental 

consequences of proposed amons are meshgated. NEPA r e q m  that an Enwonmental 

Assessment (EA) be prepared for all actmhes that sigdicantly lmpact the enmnment  and that 

an enwonmental Impact Statement (EIS) be pubhshed for all major Federal projects At Rocky 

Flats Plant (RFP), the Solar Ponds are currently covered by the 1980 RFP EIS DOE has 

pubhshed its mtent to prepare a EIS on the overall operations at RFP m the March 13,1991, 

Federal Repter The EIS wdl iden* and assess potenhal lmpacts and present a full evaluatron 

of the cumulatwe e m n m e n t a l  lmpacts of all current operahons and future actrons, mcludmg 

proposed near-term enwonmental restorahon actmhes at RFP 

In add~tron, an duatron IS ma& of the potential e m n m e n t a l  mpacts of rndmdual 

projects or actron at DOE f d h e s  m accordance wth DOE order. For m o r  acttons the 

complehon of an enwonmental c h e c b t  (EC) IS usually suffiiclent to estabhsh that the amon IS 

covered by a categoncal exclusion (CX) and no further NEPA documentahon IS r e q d  For 

actions that have a greater potentral for enwonmental lmpact, either an EA or an EIS wdl be 

completed. The decrsion to prepare an EIS rather than an EA IS generally based upon the extent 

of the lmpacts and the degree of pubhc mterest. 

NEPA reqmments  for the ER program are met by mnducfing an EA for OUs that may 

r e q m  a r e m h a l  amon and mtegrahon of these EAs wth the new f a d t y  EIS, whch has been 

mhted by DOE As shpulated rn the IAG, NEPA documentahon IS prepared on porhons of the 

remdatron program that are ready for h i o n  makmg rn order to prevent any lmpact on the 

schedule for complehon of R e m d  InveshgahodFeasiihty Studres (RVFS) and RCRA Faclllty 

Inves~gation/Cmectwe Measure Stmhes (RFI/CMSs) The e m n m e n t a l  mpact of the entm 

program wdl be rncluded rn the new RFT EIS. Further ER program EAs wdl be trered from thts 
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2.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

This report presents the results of an analyss of the approach, schedule, cust, regulatory 

factors and pohtrcal acceptabhty of a vanety of optrons for treatment and dsposal of the Solar 

Pond contents and stockpde The optrons analyses were based upon a P R A  approach. Fmt, 

discussions were held w t h  EG&G staff and some of theu subcontractors to develop 11 optroas 

that were evaluated m detad These 11 were subdmded as follows three options mvolved 

treatment and shpment off-site, four mlve pumpmg the wastes to better contamment vessels 

and stomg untd an off-site repository I avadable to accept all of the treated Solar Pond wastes 

(C Pond, AB Pond and stockpdes), one optron places all wastes m a RCRA landfill onaite, and 

two optrons use both an on-site RCRA landfill and off-site dsposal The three optrons relatmg to 

estabhhment of an onaite RCRA landfill were developed to p m d e  boundmg assoaatrons for 

cost. Other vatratrons of treatment and dsposal techques are possible as part of the plan for 

an on-site RCRA landfill, but theu custs are judged to fall wthm the bounds of Options 4 , 4 A  

and 5 The sigdicant detads of each ophon are presented m Table 2-1. For off-site bposal, 

two optrons were considered "S and commemal dsposal f d t y  Next, e n p e e m g  studus 

were undertaken to assess the t e c h c a l  feasibhty of the optrons Those that were shown not to 

be techcally wable were e h a t e d .  This mcluded Optron 2E where the emstmg D231 tanks 

already have five feet of sludge m the bottom whch cannot be reclauned and Optmn 3 where 

evaporatmg/spray drylns the A/B Pond contents usmg B374 f a a k e s  was not feasible because of 

the hazards created as well as cloggmg problems. The remamng processmg, storage and dsposd 

alternatwes were then combmed mto a senes of optrons for more detaded analyss and project 

schedules drafted. 

The next assessment was of the extent and tunelmess by whch the optrons met the three 

major objectrves of the Solar Pond Remedmttons Program (SPRP) 
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0 

0 

Ikhumue mpact on final OU4 remechahon schedule as strpulated m the IAG, 

Ellmlnate the Solar Ponds as a source of either sod or groundwater contammatron 

as soon as possible, 

Store and &pose of waste m accordance wth all apphcable regulabons and waste 

d~~posal site acceptance cntena 

0 

The results of the analyses of the optrons schedules, as summatlzed m Table 2-2, show the 

dates for key destones for the m e  remamng optrons whch were used to further reduce the 

number of wable opbons For example, analysis of the schedule for Optron 2C, pumpbtore 

current pond contents m two new above ground tanks outside the PA, showed it would reqm 2 

years and 5 months longer than the Basehe and 18 months longer than the next longest opbon 

to completely elmmate the ponds as a source Therefore, it was b d e d  by EG&G that no 

further work need be done on that optron. 

The mformatron needed to assess each optron was gathered through extenswe mte-on 

and m t e ~ e ~ ~  wth EG&G experts m vmous actmtres such as processtng, storage, RCRA 

pemts, NEPA, Systems Operatronal (SO) Testmg, readmas assessment (RA) and disposal. 

Each actMty was subd~ded mto its vanous components and the ICF KE and EG&G team then 

assigned the most k l y  tune duratron and a probabhty of meetmg that tune duratron. Thus, the 

probabhtres of completmg the actmtres are based upon the knowledge and expenence of 

mdmduals who have been mvohred m these actMtres at Rocky Flats. The proababhtres were 

substantrated by mew by personnel wth expenence wth the same act~tres at other DOE 

fadtres Thus, the probabhtres are subjecttve but are based upon btoncal expenence. The 

data was used wth &bod mformaoon to generate schedule, costs and probabhty for the key 

actmbes and the complete optron. In add~tron, the potentmi mpacts upon OU4 remdahon 

were assessed. 
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Once the schedule, costs and probabhhes for each optron were demed, checked and 

judged reahstrc, then the schedule for each ophon was evaluated to idenhfy the ctrt~cal elements 

or approaches that could result m sigmficant changes m either cost or schedule. The elements 

and approaches d e t e m e d  to be most mtId to the SPRP are: 

0 

0 Systems Operational Testmg, 

0 Readmess Assessment, 

0 Funds avadabhty, 

Date of off-site dsposal site avatlabh% 

RCRA pemttmg ophons (Part B or IM/IRA), 

NEPA p'ocess - level of enwonmental analysis requed, 

and to a lesser degree, 

Dellstmg, 

0 

0 

Impact of FO39 waste classltlcatron, 

Possible changes m waste acceptance cntena. 
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' 0  
TABLE 2-1 

SUMMARY OF SOLAR POND REMEDIATION PROJECI' 
OPTIONS 

Basehe - Use m t g  contract wth Hali%urton/NUS ("US) to complete process trams 
and process C Pond and clanfier contents by October 19w, A/B Pond contents by October 
1995 and b e p  reprocessmg the stored pondcrete and saltcrete after the NIS repository I 
amidable 

Optton 1 - Same as the Basehe except dxsposal would be at a commernal low level nuxed 
waste f h t y  R e m  processmg could proceed sooner. 

Optron 2A - Reconstruct two of the ponds to meet Resource Consewahon and Reu~very 
Act (RCRA) standards, transfer pond contents mto the two reconstructed ponds 
(segregatmg the C Pond and clanfier contents from the other wastes), store untd a 
cfisposal site I awlable, then process to the waste acceptance cntena of that site. 

Optton 2B - Construct two modular tanks mide the Protected Area (PA) near the ponds, 
transfer pond contents mto the tanks (segregatmg pond contents as m Optton 2A), store 
untd a cfisposal site IS avadable, then process to the waste acceptance cntem of that site. 

Optton 2C - Construct two modular tanks outside the PA, transfer, store, and treat as m 
Optton 2B. 

Optton 2D - Rehe two B Pond cells (warver of RCRA requmment for a clay her), 
transfer pond contents mto the two reconstructed ponds (segregatmg the C Pond and 
clanfier contents from the other wastes), mstall cover over the cells, store untd duposal 
site IS &able, then process to the waste acceptance cntena of that site. 

Ophon 2E - Transfer Solar Pond contents to the D213 tanks and store untd an off-site 
repository IS adable 

Optton 3 - Use evaporator and spray dryer m Bddmg 374 to process pond contents and 
store resultant dry sohds as a waste pde untd a duposal site w adable. 

Optton 4 - Construct a RCRA d q x d  cell usmg B North, B Center and Yi of A Pond, 
remove pond contents, treat and place m cell and construct a RCRA cap (permanent on- 
site disposal). 

Optton 4A - Stabhtton and dxsposal of C Pond and A/B Pond wastes on-site I a RCRA 
dxsposal call Remrxed pondcrete and saltcrete to be duposed m an off-site repository. 

Opuon 4B - Treatment and off-site cllsposal of C Pond contents and the stored 
pondcrete/saltcrete and m-situ dsposal of A/B Pond contents. 
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"he approaches that have the most potend mpact on the schedules of the -us 
optlons are the NEPA and the RCRA permmug process. The unpact of changes m the cntd 

assumpbons for these two areas on each re- opbon IS presented m Tabk 23 The major 

unpact 1s on Opbons 2A or 2D where the sUCCeSSful use of the IM/IRA pemttmg approach 

under RCRA also supports the reductmn of the NEPA rqmment from an EA to a CX thereby 
reducrng the tunc r c q d  to elmmate the ponds as a source by a m .  

The Me cycle Costs for each of the major elements of each opbon and for the 

complete opbons were estmated based upon the most h l y  schedule. A summary of the LCCs 
1s p m d e d  m TdAe 2 4  The cost for the opbons based upon the most k l y  schedule 

h m  $376 e n  (M) for Opbon 4A to about $!MOM for Optmns 2A and 2D In a h o n ,  an 

assessment of the probabhty of pubhdpohbdregulatory acceptance/approval of the opttoas was 

conducted and an overall probablhty of success estabhhed for each opbon. A PRA model, 

Venture Evaluabon and Rmew Techque (VERT), was then used to deteme the probable 

ranges m schedules and custs for those opbons wth the hghest probabhty for success, 

Finally, all of thm donnabon was used to conduct a cornpanson of the three major 

elements for each optlon: cost, schedule and probabhty for success. "h compaflson IS 

presented m Tabk 2-5 e 
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2.1 cod~bns 

Evaluatron of all of the potentral optrons for the SPRP m d i c a h  the f o l l m g  

The least nsk optron IS Optron 2A. Relocatmg the C Pond and A/B Pond contents to 

fully comphant RCRA storage cells elmnates the Solar Ponds as a source almost as 

e e n t l y  as the Baselme (qucker If the IM/IRA approach IS used for RCRA 

pemttmg) Further, the nsk of added reprocessmg caused by long term storage or 
changes m WAC IS mlnlmtzed smce treatment 1s not started untd the dISposal site IS 

avadable and all agreements, constramts, and pemts are m place It also has less 

regulatoq nsk than any of the optrons except the Basehe. Finally, this optron supports 

the contmued consderatmn of an on-site RCRA landfill wth mlnrmal lmpact to the 

processmg tram 

The least cost optron (4A) IS not necessarrly the best choice smce all of the options that 

mclude on-site d~~posal are w e n  a low probabhty for success due to the antrpathy of the 

pubhc and pohtraans toward leavmg any contammatron 111 any condtion at Rocky F l a k  

1) 
' e  

2) 

I In fact, th.~~ IS why EIS IS expected to be requved for any on-site dISposal option. 

3) The second best optron (Optron l), 1s to proceed wth the Baselme and shp to Emnrocate 
- If the lssues related to the Enwocare hcense and the changes m WAC can be resolved 

quckly (before October 1993) Thrs opbon wdl wtually e b a t e  the nsk of reprocessmg 

smce m a t e d  wdl be shpped as soon as it IS stabdud However, any sigdicant 

ddferences m the WAC as compared those to "IS would cause unacceptable delays and 
I 

I cost growth for process redesign, procedures re-work, etc. Also, there would be a $lOOM, 
cost mpact If it IS detemmed that DOE had to pay a hgher dISposal fee (an additronai 

$12O/cubic feet) because of the rntentate compact relat~omhps T ~ I S  would make Opuon 

4) 

1 the most expenswe 

For the Baselme case and Optrons 1 through 2D, it was noted that actaons or actrvrtres 

associated wth obtammg Wtronal storage could probably be classdied under the IM/IRA 

process m accordance wth the IAG It was detemmed that classdicatron under the 

IM/IRA process could reduce by a year the scheduled tune duratrons for actmtres 

r e q m g  a RCRA Part B pemt moddlcatron. In add~tron, NEPA/RCRA/CERCLA 

mtegratron could elmmate the need for an EA, an EC and subsequent CX would sufGce. 

In this case, the scheduled tune duratron could be decreased by 12-14 months For these 

optrons, it was also detemmed that Safety -1s (SA)/NEPA mtegratron could have an 
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mpact on NEPA requKements In h s  case, the Safely Analysw Documents (SADs) 
would be mhated pnor to the NEPA process and could p m d e  the just~€icahon needed 
to class@ the a a o n  under a CX. 
The major nsk for the Basehe case, and for all of the ophons that utduz the processmg 

trams m the same sequence as the Basehe case, 1s the feasiblllty of accompllshmg the SO 
Testmg and approvals followed by the process tram operahons whch must be done rn a 

senes wthm the 7 - 7 % months avadable tune slot across warm weather If processrng 
cannot be completed then, there d be between 6 months and a year delay rn the 

schedule for completmg either the C Pond procesJtng or the A/B Pond processmg. In 
fact, there could be delays m both, shpprng the project schedules by 1 to 2 years total. 

This delay would add costs of about S11M to S23M for each occuffence 

Shppage m the operung date for the off-site rllsposal fadty could add about S23M per 
year m costs due to extended pad operahorn (storage) for any ophon that shps everything 

off-site Conversely, earher opemng dates for "IS (or other dsposal options) would 

generate eqwalent mgs 

The cost estmate for the OU4 Remdahon I no better than Rough Order of Magxut- 

(ROM) smce the remedd Imresbgahon (RI) process I not yet complete and the 

feashbty study has yet to be started. The custs are based on assumpbons of no 

exmatron of sods under the ponds. ' I hs  assumpbon has a low probablllty for bemg vahd 

Project schedules prowled to ICF ICE were mewed  and found to be rncorzststent wth 

respect to the appropnate sequence and scheduled tune duratrons for sMllar RCRA and 

NEPA m t r e s .  In some cases (Basehe schedule), NEPA and RCRA were lumped 

together. In others there were regdatoxy flaws such as the defhtne desqp pnxedmg the 

complehons of the NEPA docwnentahon. "Ius r n h t e s  that there I a need for the 

EG&G, NEPA, and RCRA personnel to p m d e  bnehgs to the ER program staff about 

the NEPA and RCRA pemut process. 

Dehstmg 1s a cnbcal a-ty wth regards to ophons whch m h e  shppmg of treated 

waste to NTS for hposal. The probabhty of the dehstmg petrbon bemg approved by the 

regulatom by 1995 1s about 10 percent. It was detemmed m -on 4 1 that bposal to 

5) 

6) 

7 )  

0 
8) 

9) 

Enwocare may be a vlable ophon by October 1995 Consequently, dellstmg becomes a 

less cnhcal actnnty after 1995 If Enwocare 1s adable.  In a h o n ,  the probablllty of the 

dekstmg pehhon berng approved by l!S8 I only about 50 percent. Dellstmg becomes 

25 



even less cnbcal after 1997 when the probabhty that any or all three repitones would 

be heed to accept waste IS better than 80 percent 
Options analysis comparable to this effort should be apphed at the early stages of 

all emwonmental restorahon (ER) projects at RFP 
10) 

e 

23  Rccommtndations 

The most effectnre approach for the successful complebon of the SPRP should consider 

the f o l l m g .  

3)  

4) 

5) 

3.0 

It 1s recommended that EG&G and DOE mbate a project to construct two RCRA 
comphant storage cells at RFP and transfer the contents of C Pond Clatrfier and A/B 

Pond mto these cells T ~ I S  IS the front end of Ophon 2A This vvlll p m d e  maxunum 

feasibhty W I ~  the SPRP to contmue wth Opbon 2A or to SM any of the on-site 

bposal opbons should the probabhty for suocess for those ophons mcrease It wuld 

also meet the objectnre of closmg the ponds as a source and reduce the nsk of add~honal 

RP-JW 
Top pnonty also should be p e n  to resolubon of the hcensmg, waste acceptance cntena 
and compact quesbons assoaated wth the Enwocare f d t y  If Enwocare w able to 

accept SPFW treated waste by late 1995 and If there are no mterstate compact charges, 

then the basic objecttves are met and the Me Cycle Cost (LCC) IS at least $5OM leas than 

Ehselme If NTS 1s preferred, the same emphasls should be gtven to makmg it awlable as 

soon as powble. 

The SO testmg and subsequent approval procesg must be streambed or decoupled from 
the operabons schedule (done the pmous summer) to assure success m meetmg the 

processtng schedule. 

H@ level meetmgs should be held wth the Governor of Colorado, the affected 

Congmsmnal delegabon, the Secretaq of Energy, DOE Adrmatstrator, and EPA, at a 

mmlmum, to gauge the probabhty of approval of an on-site repitoq. 

Adoptmg the IM/IRA pemttmg approach m d a t e l y  for t h ~ ~  project and all other ER 
projects m order to exped~te schedule and reduce costs. 

TECHNICAL APPROACH 

The approach for h s  opbon analysls IS based upon the identdicabon of all of the cnbcal 
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assumptions, actMhes, and events that are r e q d  to remove, treat, store, and &pose of the 

contents of the Solar Ponds as well as to r e m  the enstrng stockpded sohddied wastes for the 

Basehe case as well as the ten ophons These actmhes and events were assembled mto a 

project schedule for each case. Analysls of each actMty and event was conducted to ascertam the 

probabrllty of each actmty or event bemg completed either w h  the tme durahon estmated or 

by the planned schedule date Once the probabhty of achevmg a gwen schedule was 

d e t e m e d ,  the cosfs for achevmg that schedule were estmated and the probablllty of exceedmg 

or undemmmg the most b l y  costs were d e t e m e d .  In aahon, the probablllty was addressed 

of bemg aliowed or authonzed to proceed wth each optron wthm the present pohtical, pubhc 

and regulatory emwonment. 

3.1 Discussion of Options Being Evaluated 

A project Baselme and 10 processmg and storage ophons were evaluated to deternune the 

optmum approach for managmg Solar Pond remdahon act~hes.  The actmhes m a t e d  wth 

project Basehe and opt~ons are descrr'bed m tius sectron, With the excephon of Optmns 1, (shp 

to a commemal f d t y ) ,  4 , 4 4  and 5 (whch requtre either an on-site RCRA landfill or a 

combmatron of both on-site and off-site dsposal), the dspoal ophon used IS the NTS repitory. 

In developmg the opbon for an on-site RCRA landfill, an extensm sen= of alternatms were 

evaluated to the treatment and des@ techmques a d a b l e  and apphcable to the four waste 

streams C Pond, A/B Pond, pondmete, and saltcrete. The treatment t e c h q u a  ranged from full 

cementahon to m-situ dryrng for the pond contents and from h q d  volume and reducbon to 

small-sue aggregate to recementahon for the pondmete and saltcrete. The d~~posal schedule 

considerahons mcluded either haw all of the wask streams placed m the new on-site RCRA 

landfill or vanous waste streams such as C Pond on the pondcrete or saltcrete or both bemg 

* 
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stabbed and sent to off-site d~~posaL 

As the analysts progressed, it became apparent that for many of the alternames wthm the 

on-site RCRA landfill ophon the Merence 111 costs were less than the accuracy h t s  of the 

atmates so were staatmilly msignrficant. For example, the altematm for cementahon and 

placement onto the on-site RCRA landfill of all of the waste streams had a basrc cost of about 

3225M f 15% (~t $33 75M). When compared to another alternatwes such as reduclng the 

pondcrete to a small s m  aggregate mtead of reprocessmg, the samp 111 the cementahon 

element 1s basically off-set by the added costs due to the need (labor mtenswe) to sttrp-off and 

separate the wood and plashc and the transfer of the crushed pondcrete and saltcrete from the 

pads to the ponds. Thus, the p i b l e  cost Merences for that altematm were much less than 

the estmate range (f $33 75M) Therefore i t  was agreed that it was not benefiaal at thw m e  to 

conduct detaded analyses on all possible altema- htead, three ophons were developed that 

are beheved to bound the possible costs of estabhhing a new RCRA landfill m conjunchon wth 

treatmg and sendmg either none or as many as three of the waste streams off-sik. These optmns 

are 111cluded 111 thur optm anaiysls as OptMnS 4,4A and 5 

The schedule for the key elements of all of the optIons are presented Sequentially m 

Figure 3 1 1 at the end of thw -on. 

3 1 1  tect Basehe 

Currently, there are about 600,000 gallons of hqw& and sludges m C Pond and clarifier 

and about 40,000 gallons of sludge m the three B Pond cells - South, Central and North. A 

Pond 1s empty Mhonally, about 8,000 bdlets [about 216,000 cubic feet] of pondcrete and &a00 

bdlets [about 70,200 cubic feet] of saltcrete are m storage amtmg reprocaslng An addmonall5 

bdlets of saltcrete are added to the stockple eveq 3 we&s because of contmual evaporahon of 
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selected RFP waste streams The project Basehe cons~~ts of the folloanng major elements- 

0 

0 

0 

AFter the ponds m emphed, pond closure would be accomplished as part of the OU4 

Treatment and sohddlcabon of C Pond and clanfjer sludge and hquid. 

Treatment and sohddlcabon of A/B Pond sludge and hqud. 

Repmessmg of m t m g  bdlets of SaltCrete and pondcrete 

Storage of the resultant waste forms pendmg avadabhty of a d~~posal s~te 

Remedratron. The summary Baselme project schedule IS shown m Figure 3.1.l.a The detarled 

Basehe schedule, showrng all actmhes, IS mcluded as Figme A-1 m A p p e n h  A. 

3111 

3 1 1 2  

Key Assumptions 

The p ~ ~ j e c t  Baselme schedule and costs are based upon the f o l l m g  a s s u m p t ~ o ~  

0 

0 

Treated waste forms d satsfy waste acceptance cntena for NTS 

A categoncal exclusion wdl sufEce for the NEPA requuements assmated wth 

pmdmg a&bonal storage space 

CDH wdl approve requests for RCRA Part B pemt moddkatIons for the R e m  

process and a&tmnal storage. 

Fundmg unll be a d a b l e  m FY 94 and be mnmuous through the durahon of 

actnntles. 

The C Pond and c M e r  contents d not be class&d as FO39 wastes. AB Pond 

contents may be classfied as FO39 wastes, but thu d not unpact the schedule. 

0 

0 

0 

Comparrson to Program Objectrves 

0 

0 

MrnuIllzes unpact m OU4 remednbon schedule 

Elmunates the Solar Pond as a source by October 1995 
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3 1 1 3  

0 Stores wastes m accordance wth (IAW) apphcable regulabons 

Contams moderate nsk that treated waste may not be &paable when repogltory 

becomes avallable due to either regulatory changes to Land I)lsposal Restrrctrons 

(LDR) or fdure of treated waste whde m storage. 

Major Emnronmental Impacts/Benefits 

Schedule shps could mpact OU4 Remedrabon. 

Removes source of soll/gn>undwater contammatton 

0 

0 

3 1 1 4  Cost 

The most h l y  LCC, mcludmg mntmgency and escalatton for the Basehe optton wth 

OU4 remdatton, IS approxmately $SOOM. The cost of treatment and disposal of the Solar Pond 

cuntents and the stockpded pondcrete/saltcrete, mcludmg the operabon, mamtenance, and 

m s v o n  of the stored treated wastes, IS appmumately 80 percent of the LCC The balance IS 

assoclilted wth Water Management and OU4 remedlabon. A detaded dscussion of the Basehe 

cost estmate IS pmded UI Secbon 5 1 1 

3 12 ODhon 1 Prorect Basehe Mod~fied for Dismal at Commemal Fachty 

Opbon 1 cons~~ts of the f o l l m g  major elements. 

0 

0 

0 

Treatment and sohddicabon of C Pond and c M e r  sludge and hqud. 

Treatment and sohddicat~on of A/B Pond sludge and h q d  

Repmussmg of mtmg bdlets of saltCrete and pondcrete 

Storage of the resultant waste forms h m  the C Pond process pendmg awdabhty 

of the Enwocare hposal site m October 1995. processed wastes fiom the AIB 
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I 

Pond and R e m  would be shpped duectly to the bpoal site. 

After the ponds are emptied, pond closure would be accomphshed as part of the OU4 

Remedrabon The Option 1 summary project schedule IS shown LII Figore 3.1.1.b. 

3 1 2 1  Key Assumphons 

The Optlon 1 schedule and costs are based upon the f o U m g  assumpt~ons 

312.2 

Treated waste forms wdl sabfy waste acceptance cntena for the Enwocare 

faclllty. No major changes Wrll be reqwed m the pondcrete/saltcrete s t a b b h o n  

P- 

An EA WIU suftice for the NEPA reqlurements associated wth & p a l  at the 

Emnrocate faclllty 

CDH d approve requests for RCRA Part B p e n t  rnoddicahons for the rem 

P- 

Fundmg wdl be a d a b l e  LII FY94 and be contrnuous through the durahon of 

actlvlbes 

The C Pond and clanfier contents wdl not be classdied as FO39 wastes AB Pond 

contents may be classdied as €7039 was- but thrs Wrll not mpact the schedule. 

&mpamon to Program objectrves 

hhnuzes mpact m OU4 remedmhon schedule. 

Eilmmstes the Solar Pond as a source by October 1995. 

Stores wastes IAW apphcable regulat~ons 

Shght nsk that treated waste may not be bposable when repository becomes 

andable due to either regulatory changes to LDR 
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312.3 Major Emwonmental hpacts/Benefits 

0 0 Schedule shps could mpact OU4 Remdabon. 

Removes source of soflgroundwater contammabon. 

3 1 2 4  Cost 

The most k l y  LCC mcludmg contrngency and escalabon for Optlon 1 mcludmg OU4 

remdatlon IS apprcnnmately 3444M The cost of treatment and drsposal of the Solar Pond 

contents and the stockpled pondcrete/salate, mcluldmg the operabon, mamtenance, and 

mspe&on of the currently stored wastes, IS appmxmately 82 percent of the LCC The balance 1 

associated wth Water Management and OU4 remedmhon. A detruled dmmsion of the Ophon 1 

cost estmate IS pmded m Sectlon 5 12 

3 1 2 4 1  Cost Add~twes (Over Basehe) 

Cost for d~~posal at Emnrocare IS about 33 percent hrgher than at NTS 
e 

0 Law probabhty that DOE would have to pay mtemtate compact costs of 

$12O/cubic foot (currently not m a b a t e ) .  

3 1 2 4 2  Cost Sam@ (Compared to Basehe) 

Over two years of pad operations costs ehnated. 

Cost of add&onal pad and tents mght be elmmated dependmg on tmmg. 

0 

3 1 3  ODtlon 2k hunD/store Current Pond Contents m Rehed (Meetme RCRA 

Standards) Ponds Untd Remitow Awlable 

The contents of B North and B Center are bemg consohdated mto B South whch has the 
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newestbest her Preapitatron residuals collected 111 A Pond, B North, and B Center wdl 

contrnue to be pumped to B South. Once emptred, the area under and around B North and B 

Center wdl be sampled for subsod contammaboa It 1s assumed that the subsods wrll be 

suftiaently clean to not requue removal of the ponds and hers. The two cells wdl then be 

rehed to RCRA standards Once the r e b g  I finrshed and a leak test completed satsfactonly, 

the contents of C Pond and Clanfier would be transferred to B North and the contents of B 

South transferred to B Center The contents would remam 111 these ponds, wvered by hqud, untd 

a repitory becomes &able At that tune, the contents would be wthdrawn and treated as 

necessary for shpment and acceptance by the repitory The B North contents would be 

ptocessed first usmg the C Pond process tram (see Basehe case), then the B Center contents 

would be processed usmg the A/B Pond processrng tram. The emstmg b&ts would be r e d  

closure of the empty ponds, pads, and process areas would occur as a part of the OU4 

remdatron. The summary project schedule for Optron 2A 1s presented m Figore 3.1.1.~ Flgru, 

A 3  111 Appendm A, 1s the detaded project schedule 

3131 Key Assumptlons 

The schedule and associated cost estmated for Optron 2A are based on the f o l l m g  

0 Title II design cannot start before October 1994 due to budgetary constramts. 

Howlever, work on preparatory mtres  such as pemt moddicatron, NEPA 

documentabon, and procurement could proceed mmdately. 

RCRA Part B pemt moddicabon wall be recerved before August 1994 

(reasonable estmate of tune requued to prepare m a t r o n  and ob- approval 

1s 18 months) 

An EC and a CX wdl suffice for the NEPA requmments. 0 
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e 0 The contents of C Pond and clantier and A/B Ponds must rem= segregated due 

to RCRA rules and to fdtate stabbbon smce the contents of each pond 

r e q m  a Merent process opbon. 

Repository not amiable before December 1997 

The classficabon of A/B pond contents as Fo39 wastes wdl unpact neither the 

schedule nor cost of this opbon. 

0 

3 1 3 2  cornpanson to Program Objectrves 

0 Acheves elmunabon of the Solar Pond as a source 11 months later than the 

Basehe (5 months sooner If IM/IRA approach used for perrmttmg) 

No mpact on the start date of OU4 remdabon but delays completion of Phase I 

(sods) by 15 months. 

Meets all current storage and closure reguiabons and requrements. 

0 

0 

3 1 3 3  Major hvmnmental hnpacts/Benefits 

0 Removes potentml of hqwds/sludges seeprng mto soddgroundwater 

Ellmlnates the nsk of bemg r e q d  to reprocess stab- wastes due to waste 

acceptance cntena changes. 

3 1 3 4  cost 

The LCC mcludmg contmgency and escdabon for the mat b l y  schedule for Ophon 2A 

1s approximately $MU The cost of treatment and &pod of the Solar Pond contents and 

stockpded pondcretehltcrete I almost 90 percent of the LCC smce there I no change m the 

other major cost actnnbes: Water Management and OU4 remedmbon. Further dwussion of the 
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LCC 1s presented m *on 5 13 a 
3 1 3 4 1  

0 

0 

0 

Cost Over Basehe 

Cost of desrgn/constru~on of hed ponds 

Transfer costs. 

Costs of d e m o b h g h e m o b h g  leased porhons and mamtammg government 

owned porhons of the process trams. 

Cost of mamtammg " U S  contract.. 

Closure costs for removal of aahonal  h e m  

Cost of RCRA Part B pemt m d c a Q o n  process. 

Added mspe&on and mamtenance costs of rehed ponds. 

Escalahon of pushed out work. 

3 1 3 4 2  Cost h g s  (Compared to Basehe) 
a 

0 No e h o n a l  storage space costs. 

Reduced cost of mpection and mamtenance of stored s t a b W  wastes. 

3 1 4  ODtm 2B PumDBtore Current Pond Contents L I ~  Two New Above Ground 

Modular Tanks Untd Remitow A d a b l e  

Two modular tanks wdl be mstalled mde the PA, both to the east of B Pond. One tank 

wdl be 152 feet m drameter and the other one wdl be 117 feet m &meter. Both wdl be 10 feet 

hgh and double hed [a 100 md. hgh densiiy polyethylene (HDPE) pnmaq h e r  and 80 md. 

HDPE secondary her] Both wdl be open (floatmg cover 1s an undemrable option) The 

contents of C Pond and clarifier wdl be pumped to one of the new tanks and the contents of A/B 
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Ponds wdl be pumped to the other new tank. The contents wdl r e m  m these tanks untd a 

r e p i t o r y  becomes wadable At that tune, the contents would be wthdrawn and treated as 

necessary for shpment and acceptance by the repitory The treatment sequence would be 

identical to the Basehe case (1) the contents h m  the tank conhung the C Pond 

hqwddsludges would be processed first, (2) the tank con- A/B Pond contents then pumped 

to the A/B process tram for processmg, and (3) the stored bdlets then remed. Closure of the 

tanks, pads, and process 1s idenbcd to the process that would occur as part of the OU4 

r e m h t l o n .  The summary schedule for Optlon 2B 1s shown m Figure 3 1 1 d. Figan A4, m 

Appenda A, 1s the de- project schedule 

3 1 4 1  Key Assumptions 

The schedule and cost estmate for Optlon 2B used m tlus analys~s 1s based upon the 

followmg 

e 

e 

e 

e 

Thts opbon would q u u e  an EA, whrch req- at least 18 months for 

preparatlordapproval. 

Title 11 design cannot start untd NEPA process 1s completed. 

Awarver to allow ‘Iitle I design parallel wth the NEPA process wdl be granted. 

RCRA Part B perrmt m d c a t x m  can be started concurrentlywth the NEPA 

process but cannot be completed untd after the Title II design 1s completed. 

The contents of C Pond and clarrtler and A/B Ponds must rem- segregated due 

to RCRA rules and treatabhty considerabons. 

R e p i t o r y  not a d a b l e  before December 1997 

C Pond and A/B process trams wdl be mostly demobWremobhzed,  wth 

preventwe m t e n a n c e  on purchased equpment. 
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0 

The tanks wdl not be heated, so the sludge 1s babe to freeze m the mter 

No p m i o n s  are made for removtng the sludge other than pumpmg over the sides 

of the tank. The sludge may sohd@r and be ddlicult to remove, whch 1s slrmlar to 

the current situabon. 

The tanks wdl not be covered. 

Pond B South wdl serve as a contmgency If a tank leaks. 

Bermed contamment area not r e q d  

No lmpact on cost or schedule If A/B pond contents axe classified as FO39 wastes 

0 

0 

0 

0 

3 1 4 2  cornpanson to Program objectrves 

0 No lmpact on OU4 remdabon start date but delays end date of Phase I by 15 

months to accommodate tank removal and p i b l e  treatment/excavabon of spdk 

under the tank. 

Eleven month delay LU eluIllnatron of Solar Ponds as a source as compared to 

Basehue Delay 1s reduced to 5 months d IM/IRA ptocess 1s used and d EUCX 1s 

acceptable under NEPA. 

Storage and cllsposal of treated wastes meet all regulatory reqmments 

0 

0 

3 1 4 3  Major Enwonmental ImpacWBemefits 

0 Elrmlnstes nsk of bemg r e q d  to reprocess stabbed wastes due to changes m 

waste acceptance crlterla 

Leaves bqudshludges m emstmg ponds untd October 19% (contmumg potentd 

for seepage) 

0 

37 



3 1 4 4  Cost 

The LCC mcludmg mntmgency and escalatron for the most k l y  schedule for Opbon 2B 

1s appronmately 3537M. The cost of treatment and hposal of the Solar Pond contents and 

stockpded pondcrete and saltcrete 1s almost 90 percent of the LCC smce there 1s no change m 

the other m a p  cust actmtx!w Water Management and OU4 remedmhon. Further dmmsion of 

the LCC 1s presented m *on 5 14. 

3 1 4 4 1  

0 

0 

0 

Cost Mtms (Over F3asehe) 

Cost of design/procurement/construchon of tanks 

Transfer costs 

Costs of mamtammg and demobhzabonhemobhzabon of process trams See 

Ophon 1 

Closure custs for removal of tanks. 

Cost of E A  and p e m t  moddicabons 

Cost of relocatmg C Pond front end equpment. 

Cost of mspe&on/mamtenance of tanks 

3 1 4 4 2  Cost savings (Compared to Baselure) 

0 No &tmnal storage costs. 

0 Reduced cost of mspeaon/mmtenance of stored stabbed wastes. 

3 1 5  ODbon 2C PumD/Store Current Pond Contents m Two New Above Ground 

Modular Tanks Outside The PA 

Three modular tanks would be mtalled outside the PA but wthm the mam plant site. 
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Two tanks would be used to store the pond contents and the thud would be for contmgenaes 

Two tanks would be 152 feet 111 Qameter and one would be 117 feet m Qameter All three would 

be 10 feet hgh and double hed (a 100 d HDPE pnmaq h e r  and 80 d HDPE secondary 

h e r  ) All three tanks would be open (floatmg cover IS an undesirable option.) The contents of 

C Pond and cladier wdl be pumped to one of the new 152 feet tanks and the contents of A/B 

Ponds wdl be pumped to the new 117 feet tank. The contents wall rem- m these tanks untd a 

repository becomes awlable At that tune, the contents would be wthdrawn and treated, as 

necessary, for shpment and acceptance by the repository. The contents from the tank contammg 

the C Pond hquds/sludges would be procased first and the tank contammg A/B Pond contents 

then pumped to the A/B process tram for processing (see Basehe case.) Closure of the t a r 4  

pads, and process areas would occur as part of the OU4 remdatton. The summary project 

schedule for Optron 2C IS shown m Figure 3.1.1~. 

3 1 5 1  Key Assumptions 

The schedule for Optton 2C used 111 this analysis IS based upon the f o l l m g  

e 

0 

e 

0 

e 

0 

T ~ I S  optton would requue an amendment to the RFP EIS, whch would reqm at 

least 36 months for preparatto4approval 

Title 11 design cannot start untd NEPA process IS completed. 

RCRA Part B pemt modlfic8fion can be started w n m n t l y  wth the NEPA 

process but cannot be completed untd after the Title 11 design IS completed. 

The contents of C Pond and clarrfier and A/B Ponds must rem= segregated due 

to RCRA rules and treatabhty consKlerattons. 

Repository not av8118ble before December 1997 

C Pond and A/B process tram wdl be mostly demobhzed/remobhzed, wth 
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pteventwe mamtenance on purchased equpment. 

The tanks wrll not be heated, so the sludge could freeze m the wmter 

No p m i o n s  are made for remowg the sludge other than pumpmg over the sides 

of the tank. The sludge may sold@ and be ddlicult to remove Tzus IS slrmlar to 

the Basehe situahon or to Opoon 2A or 2B 

The tanks wdl not be covered. 

All of the Solar Ponds would be RCRA closed as soon as the wts are transferred 

to the new tanks 

Bermed contamment area IS not r e q d  smce the tanks are double hed. 

0 

0 

0 

0 

0 

31.52 Cornpanson to Program Objectnres 

0 

Delays OU4 remdahon start date by 1 to 4 months. 

Thuty-two month delay m e h a h o n  of Solar Ponds (finally empty m Apd 1W) 

as a source compared to Basehe. Removal h m  ponds actually not completed 

untd after the projected o p e m g  date of NIS repository (December 1997) 

Storage and dsposal of treated wastes meet all regulatory reqwrements 0 

3 1 5 3  Major Enwonmental Impacts/Benefits 

0 Elrmlnates mk of bemg r e q d  to reprocess stabbes wastes due to changes m 

waste acceptance crlterla. 

Leaves hqwdsbludges m enstmg ponds untd Apd 1998 (contmumg potenhal for 

=page) 
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3 1 5 4  cost 

The atmated LCC cost for Optron 2C 1s 35385M. However, ths optron 1s deemed non- 

practrcal due to tune mnstramts assocI8ted wth preparatron of an EJS and the hkehhood that the 

EIS would not be approved. The LCC cost for ths optron would mclude the costs associated 

wth Optron 2B plus costs for prepamg an EIS (appronmately SlM) and costs for mamtenance 

and pad operabons pendmg approval of the EIS. 

a 

3 1 5 4 1  

0 

0 

0 

Cost Add~twa (Over Basehe) 

Cost of design/procurement/mnstructron of tanks. 

Transfer costs. 

Costs of mamtammg government equpment and &mobhuon/remobhhon of 

leased equpment m&cated M the prooess trams. 

Costs of extendrng " U S  contract. 

Claure costs for removal of tanks. 

Cost of EA and p e m t  mods 

Cost of relocatmg both process tram to outs& the PA 

3 1 5 4 2  Cost Sawn@ (Compared to Basehe) 

No d t m n a l  storage, mamtenance, or m m o n  costs for stab* waste form. 0 

3 1 6  ODtmn 2D PUmDEstore Current Pond Contents m Mod~fied Rehed Ponds N o  

Clav Liner R e a d )  

This Opbon IS h t ~ c a l  to Ophon 2A descn'bed M Sectmi 3.13 above except both cells 

will only reqrure mtallatron of an &trod her and leak d e m o n  system. The clay her  
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requmment specified by RCRA IS antmpated to be Warved by the EPA and CDH. Once the 

r e h g  IS m h e d  and a leak test completed (passed) the contents of C Pond and the c i d e r  

would be transferred to B North and the contents of B South transferred to B Center Floatmg 

covefs wth runoff colleztlon/hrsion systems would be mtalled m each cell. At that tune, the 

contents would be wthdrawn and treated, as necessary, for shpment and acceptance by the 

repository The B North contents would be processed first usmg the C Pond process tram (see 

Basehe case), then the B Center contents would be processed usmg the A/B processmg tram. 

After the ponds were empty, closure would OCCUT as part of the OU4 remdahon. The summary 

project schedule for Opuon 2D IS presented m Figure 3.1.1.K The detaded schedule 1s shown m 

Figure A-5 m Appenda A. 

3 1 6 1  Key Assumptions. 

The schedule and 8ssoc18ted cost estmated for Optron 2D are based on the f o l l m g  

0 

Title II design cannot start before October 19w due to budgetary constra~.~ts 

H-r, work on preparatory act~taes such as pemt moddicahon, NEPA 

documentabon and procurement wuld proceed medmtely 

RCRA Part B pemt m d c a b o n  wdl be recenred before August 1994 

(reasonable estmate of tme r e q d  to prepare m d c a b o n  and get a p p d  m 

18 months). 

An enwonmental checkkt and a categoncal exclusion udl suffice for the NEPA 

reqmments. 

The contents of C Pond and c W e r  and A/B Ponds must r e m a  segregated due 

to RcRArules 

Repository not amlable by December 1997 
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3 1 6 2  

' 3 1 6 3  

3 1 6 4  

0 The clasdicabon of the A/B Pond contents as Fo39 wastes wdl not mpact the 

Implementabon schedule for this opbon. 

Floatmg cx~efs  can be designed and mtalled that wdl not be affected by either 

hgh mds or snow loads 

0 

fimpanson to ObJectlVes 

Acheves elnunahon of the Solar Pond as a source 11 months later than the 

Baselme (5 months sooner than the Baselme schedule If IM/IRA approach IS used 

for pemuttmg) 

No mpact on the start date of OU4 remedlatmn but delays complebon of Phase I 

(soils) by 15 months to accommodate removaUciosure of emphed B Pond cells 

Meets all current storage and closure regulatmns and requrements 

0 

0 

0 

Major Enwonmental ImpactsiBenefits 

Removes potenbal of Irq\uddsludges e p m g  mto so&/groundwater 

Ellmrnates the nsk of bemg reqwed to reprocess s t a b M  wastes due to waste 

acceptance cntena changes. 

0 

Cost 

The LCC mcludmg contmgency and &hon for the most b l y  schedule for 

Ophon 2D IS appmumately $WM. The cost of treatment and dtsposal of the 

Solar Pond contents and stackpded pondcrete and saltcrete IS almost 90 percent of 

the LCC mce them IS no change M the othet major cost act~t~es:  Water 

Management and OU4 remedmt~on. Further dlscussron of the LCC 1s presented 

0 
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31641 

0 

0 

0 

Cost fkhhtrves (Over Basehe) 

Cost of design/wnstructron of hed ponds 

Transfer costs 

Costs of mamtammg government owned equrpment and 

demobhzatio4remobhzatron of leased equpment from the process trams. 

costs of extension of " U S  contract 

CIoSure costs for removal of covets and add~tronal hers. 

Cost of RCRA Part B pemt mMcatron process, 

Inswon and mmtenance costs of ponds 

31642 Cost Samgs (Compared to Basehe) 

No costs r e q d  for addltronal storage space or for mamtenancehpechon of 

newly produced stab- wastes 

317 ODtron 2E Use D231 Tanks for Storaee 

"Ius optmn comders the use of the D231 Tanks for storage of sludge, pendmg a 6nd 

h i o n  on treatment and d~~posal The sludge would be slurry pumped to the tanks. EG&G has 

evaluated hs option and detemed it to be unfeasible for techcal reasons (1) the tanks 

currently p m d e  surge capacrty for storage of plant hqurd waste when the evaporator IS out of 

operatton. 'I~IIS capabd~ty would be lost tf the tanks were used for sludge storage, (2) sludge 

removal h m  the tanks would be cfifficult, (3) chemd reactmns wuld overstress and accelerate 

wrrosion of the tanks. No further analysu was per€ormed for hs optron. 
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3 1 8  b t m n  3 B d h g  374 

Thrs option uses Bluldrng 374 evaporator’s spray dryer system to process the sludge from 

C Pond. Sludge from A/B Pond would be processed usmg the A/B Basehe process because the 

hgh level of suspended soh& m this sludge make it m compatiile unth the spray dryer The 

current m n t o r y  of pondcrete and saltcrete would be processed through the Basehe R e m  

P- 

Pond sludge would be trucked to Bddmg 374 because a pipehe of the r e q d  length 

would probably clog. The dned salt that would be p r o d d  by the spray dryer would be an 

o m k r  as defined m 49 CFR 173 151 As a result, a new storage f d t y  would have to be 

constructed that satufied UBC Group H amdent requuements. It would take approximately 5 

years to pernut and construct thu f d t y  Processmg tune through the spray dryer would be 

approxunately 25 months due to low throughput of the eqwpment. The total tune requed, 

therefore, to eluntnate C Pond as a source of contammation would be a p p m t e l y  7 years for 

t h  option. (See the summary project schedule, Figure 3 1.l.g) The total atmated LCC cost for 

t h  option IS $543M. The overall LCC IS hgb smce the dned salts stdl reqw final processmg 

for CfiSposaL Included rn find processmg costs would be up front costs for charactemahon, 

treatabhty, process design and construct~on. No further -IS was done on thu option. 

0 

3 1 9  ODtion - 4 In-Situ DlsDosal 

Option 4, m-situ disposal consists of r e b g  B Ponds North and Center and 

approxunately half of A Pond. Pond sludge wdl be processed and &pod of m the r e h e d  

ponds The emstmg mentory of saltcrete and pondcrete d also be &pod of m the rehed 

ponds. A RCRA cap d be installed over the waste. The summary project schedule IS presented 

m Figure 3.1.1.h. The detaded project schedule IS Figme A-6, Appendm k 
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3 1 9 1  Key Assumptlons 

The Optron 4 schedule and custs are based upon the followurg assumptrons- 

0 

An EIS and a separate RCRAPart B perrmt d be reqwed. 

Pond sludge wdl reqm treatment and stabhtron pnor to dISposaL 

EXIS- mntones of pondcrete and saltcrete d reqm reprocessmg pnor to 

dISpOsal The Basehe R e m  process d be acceptable. 

3 1 9 2  cornpanson to Program objecttves 

Elmmates m k  of reprotxsmg waste due to changes m N"S/Waste Acceptance 

Cntena (WAC) 

Ellmlnates the ponds as a source of contammtmn apprcnnmately 4 years later than 

the project basehe case. 

Impacts OU4 remdabon strategy but not the remedmbon schedule. 

0 

3 1.93 Major Enwonmental Impacts/Benefits 

0 

Estabhshes a precedent for on-site final drsposal of waste at RFP 

Will mpact the remedmtron strategy for OU4 

Removes the source for sod and groundwater contammabon. 

3 1 9 4  costs 

The LCC, mcludmg contmgency and escalat~on, for the most k l y  schedule for Optron 4 

IS apprcnnmately $516M. The cost of treatment and &pod of the Solar Pond contents and 

stockpded pondcrete and saltcrete IS almost 80 percent of the LCC smce there IS no change m 

the other major cost act~tres: Water Management and OU4 remedmtron. Further ducussmn of 
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the LCC IS presented m !kctmn 5 1 7  

31941 

0 

0 

0 

0 

0 

31942 

Cost Addttwes (Over Basehe) 

Costs of deqn and mnstrucbon of rehed ponds. 

Cost of RCRA Part B process, 

Cost of prepanng an EIS. 

Transfer custs 

Cost of mamtammg government owned portrons and of dernobhzabodmobhhon 

of leased portrons of the process tram. 

Costs of extendmg " U S  contract. 

Cost Sawn@ (Compared to Basehe) 

Transport and disposal custs to NTS 

No cats  for d b o n a l  storage. 

Costs for sluppmg contamem 

Costs of pmdmg a separate processmg tram for M3 Ponds (C processmg tram 

wdl be used for both ponds as volume redmon and IS not a pressrng issue m h s  

scenatro) 

3 1 10 Oubon 4A. In-situ Dls~osal of C Pond and A B  Pond Sludges, Off-Site h d  

of Rema 

Opbon 4A consuts of stabhbon and m a t u  hposal of C Pond and A/B Pond Sludge 

The sludges wdl be dexutdied, dned, and capped m place. Rema materral wdl be processed per 

the Basehe scenario and slupped to NTS The summary project schedule IS shown m Figure 
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3.1.1.i. The detaded schedules are shown m figure A-7, Append= A 

31101 Key Assumptlons 

0 

0 

An EIS and a separate RCRAPart B pemt wlll be r e q d  for a h p o d  f d t y  

Sods under ponds B North or B center are suffiaently clean to preclude need for 

removal as part of OU4 remedntlon. 

Funhg wdl be avarlable m FYW and contmues through the duratlon of act~bes. 

Classficabon of pond contents as FO39 wastes wlll not mpact schedule or cost of 

0 

thls optloll. 

3 1 10.2 Cornpanson of Program Objectrves 

No mpact on OU4 Phase I Remedmbon schedule. 

Elrmmstes C Pond as a source 21 months later than Basehe. Elrmlnates A/B 

Ponds as a source 6 months later than Basehe. 

0 

0 

3 1103 Major Enwonmental Impacts/Benefits 

0 

0 

Establishes a precedent for on-site final &pod for waste at RFP 

Will mpact the remedmbon strategy for OU4. 

Removes the source for sod and groundwater contammabon 

3 1104 cost 

The LCC, mcludmg contmgency and escalabon for the most l k l y  schedule, for Optlon 

4A IS approxmately $376M. The cust of treatment and hposal of the Solar Pond contents and 

I stockpded pondcrete and saltcrete IS almost 70 percent of the u3c slnce there IS no change m 
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the other major cost actmhes. Water Management and OU4 remedmhon. Further dlscussron of 

the LCC IS presented m e o n  5 18. 

3 1 104 1 

0 

0 

Cost Add~tnm (Over Basehe) 

Costs of design and construchon of rehed ponds. 

Cost of RCRA Part B process. . cost of preparmg an EIS. 

0 

0 Cost to dry sludge 

0 

Costs of pond sludge transfer 

Costs to renegohate " U S  contract. 

3 1 10 4 2 Cost S m g s  (Compared to Basehe) 

Redmon and/or e h a h o n  of C Pond M e r  and A/B Pond sludge processing 

requirements 

Redwon m transportahon and d~posal costs. 0 

3111 ODbon 5. TreatmentDffSite Dls~osal of C Pond and Stocbded 

pondcretehaltcrete. In-situ D I S ~  of A/B Pond contents 

For this Ophon, Implementahon of the C Pond Reprocessmg plan would be mhated m 

FY94 wth the stab- waste gomg to storage untd an off-site repository IS andable. 

Concurrently, work would b e p  on the EIS for estabhhment of an on-site repository for the 

remammg contents of A/B Pond. At the same tune either B Center or B North wdl be rehed as 

discussed m Ophon 2A and the remsuntng contents of A/B Ponds transferred mto that cell. 

The contents would remam m the rehed cell, uncovered, untd the NEPA and perrmttrng 
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processes were completed and would then be dned and demtnfied m place m the cell whch 

would be closed wth a RCRA cap Finally, once an off-site repository becomes adable ,  the 

stockplied pondcrete/saltcrete would be renuxed and shpped to the repository Closure of the 

storage pads, processing areas and other ponds would OCCUT as a part of OU4 remedrabon. The 

summary project schedule 1s shown m Figure 3.1.13 and Figure A-8, A p p e n h  A, 1s the detarled 

schedule 

3 1 1 1 2  
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3 1 1 1 1  Key Assumptlons 

0 

0 

Treated C Pond and R e m  wastes forms d satisfy the WAC for "IS 

An EIS wdl be r e q d  as well as a separate RCRA Part B p e m t  for a dsposal 

f d t Y  

0 CDH wdl approve requests for RCRA Part B pemt rnoddicabons for the R e m  

P- 

Fundmg wdl be a d a b l e  in FY94 and be contmuous through the durabon of 

actlvlbes 

Sods under either Pond B North or B Center are sufficiently clean to preclude 

need for removal as part of OU4 remdabon. 

The classficabon of B North/Pond contents as €7039 wastes d not mpact 

schedule or cost of ths  opt~on. 

0 

0 

cornpanson to h p m  ObJectrVeS 

0 No mpact m OU4 Phase I remedmbon scheduled start date but delays end date by 

ayear 

mlmlnates the C Pond as a source by October 19M and e h a t e s  A/B Pond as a 



source by August 19% (9 months later than basehe schedule) 

Stores wastes m accordance wth apphcable regdabom. 

Moderate nsk that treated waste may not be drsposable when repitory becomes 

avarlable due to either regulatory changes to land & p a l  restncbom (LDR) or 

fdure of treated waste whde m storage 

0 

31113 Major hmonmental hpactsfinefits 

0 

0 

0 

Removes source of solvgroundwater contamlnabon. 

Reduces nsks associated wth treatment/transport of A/B Pond wastes. 

Requires permanent ddcahon of one cell as a mmd waste repitory 

31114 Cost 

The LCC, mcludmg contmgency and d a b o n  for the most hkely schedule for Opbon 5, 

IS appmxmately 3457M. The cost of treatment and duposal of the Solar Pond contents and 

stockpde saltcrete and pondcrete IS almost 80 percent of the LCC smce there IS no change m the 

other major cost actmbes Water Management and OU4 remedmbon. Further kussion of the 

LCC IS presented m -on 5 1 9 

0 

3 1 11 4 1 Cost Addhves (Over Basehe) 

0 cost of EIS 

0 Cost of deSign/consmon/inspe&on/mmtenance of rehed B Pond Cell. Cost 

of RCRA closure of B Pond cell used as bposal f d t y  

0 Transfer costs (A/B Pond contents to rehed cell) 

0 Costs of RCRA Part B Process 
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3 1 11 4 2  

0 

Cost Sam@ (Compared to Baselme) 

Cost samgs from e h a t l o n  of need for stabbhon of A/B Pond contents 

0 

0 

R e d d  costs for a&tlonal storage space 

Costs of remdatron one B-Pond cell are saved. 

costs of sh~ppmg/dasposal of A/B pond contents. 
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3.2 Discussion of Basic concepts of PRA as Applied to Decision Making 

A manager IS often faced wth extremely complex declsions when mportant dormahon IS 

unavadable or IS associated wth uncertamty and when the outcome of the demion may not be 

known for years The manager’s role as a declsion-maker IS to iden*, evaluate, and compare 

altematwe courses of amon. Smce nsk IS mvolved m any act~ty, sucxxsful managers must be 

able to identlfy poissi?.de nsks associated wth altematnres and then asses the hkehhood that one 

or more of these nsks wdl occur To enhance thew abhty to cope wth uncertamty, the managers 

must use a reasoned, systemahc approach to the h i o n  makmg process. For thus task, a system 

I analysis techmque enhtled Probabhshc h k  h a l y s ~ ~  (PRA) was selected smce it pmdes  the 

deasion-maker mth a sophshcated tool to mampulate and analyze a d b l e  mformahon needed 

m malang such declsions However, it should be emphasmd that there IS much more to makmg 

q d t y  demions than mampulatmg data, no matter how sophlsttcated the analysu. Quallty 

demon malang also mcludes (1) carefully definmg or frammg the declsion to be made, (2) 

generahug cream, achevable altematrves, (3) developmg meamgfd,  rehable dormahon, and 

(4) applymg logcally correct reasonmg m the PRA. These objectwes were acheved though full 

I 

mteramon of EG&G staff knowledgeable m all oh the acmhes and qumments  assocrated wth 

conductmg a major e m m e n t a l  restoratm project at Rocky Flats 

The first step 111 any PRA IS to bwld a modeL lh model should mclude consderatmn of 

all the possible a c t ~ h e s  r e q d  m achevmg mous goals and destones. Considerahon should 

be p e n  to the mt, me, and performance variables associated wth each of these act~hes. The 

uncertamhes m these variables IS taken mto account by assignment of probabhhes. Each a m t y  

IS Med to other a c t ~ h e s  by use of 10g;lc chams. 

After the model IS constructed, experiments are conducted usmg random numbers and 

Monte Carlo techmques to test out the consequences of wous aspects of the model. D a g  I 
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thls process the analyst gams mights c o n c e m q  key aspects that are needed m refinrng the 

understandmg of the task bemg modeled. After the model has been tested and refined, the 

consequences predicted by the model are analyzed and used by the decrsion maker m d e t e m g  

the appropnate trade of% between tme, cost, and performance The analys~~ IS used as a bass 

for se1-g a partrcular course of acbon. 

For ths  Opbons Analysis task, the PRA softwaxe, Venture Evaluabon R m e w  Techmque 

(VERT), was selected. VERT was onpal ly  developed for the U S Army Loptics Command 

but has been extensmly used by other Federal agenaes. Recently, for example, VERT was used 

for a PRA of the cost and schedule for the Hanford Waste Vitnlicabon Plant. Results of the 

PRA conducted dunng thrs task are presented m %&on 6.0 Output h m  the model IS mcluded 

m Appendm D 

33  Discussion of Basic Concepts of Activities a d  Logic Chains 

DOE projects normally are planned, funded, and mplemented under the gutdehes of 

DOE 4700 1 Thrs document r e q m  that project fundmg be obtamed through approval of a 

progression of design and costhchedule estunates. The progression starts wth the defhbon of 

the problem and the subsequent development of a feasibhty study. lhs study de- a 

budgetary estunate for the development of a feasible approach to s o h g  the problem. Based on 

the feasibhty study, fundmg IS obtamed to develop a funcbonal design cntena whch DOE 

normally approves. The cntena IS then used as the basN for the development of a conceptual 

design report. TtuS report contams the detded cost estlmate whlch becomes the bass for 

congressional h d m g  of capital projects or m thrs case as mput to the development of the 

operabons budget for the entue project. The estmate IS r e q d  to deheate all costs design, 

construct~on, hcensmg, project management, operabons as well as the contmgency and escalabon 
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estmates based on the projected project schedule 

Comphentary to the design/fundmg process set forth m DOE Order 4700 1 are the 

supportmg and controlhg actMtles such as NEPA rmew, pemtshcensq approvals, 

procurement, plant operatlons, safety analys~~, and readmess assessments. The extent of 

mlvement of these a c t ~ h e s  must be defined in terms of both cost and schedule m order to 

develop real~~tlc baselme schedules and cost estunates for the entue project. Some a c t ~ h e s ,  such 

as NEPA rmew, are cntlcal path actmhes m that the project cannot proceed to dehtlve design 

untd the NEPA rmew 1s complete. The NEPA process IS dependent upon approval by 

authontles abodoutside of DOE and RFO or EG&G Other act~tles such as procurement are 

esenhal and could cause schedule delays but are generally wthm the management authority and 

control of EG&G or DOE-RFO 

Only after fundlng approval can a d e f h t m  design proceed. Even then the detatled 

design engmeenng and hcensmg (pemts), c o m m o n  and operation efforts are restricted to 

work wthm the allowable contmgenaes of the approved cost and schedules. Any dewahon above 

these values reqw new fundmg approval. DOE 4700 1 r e q m  close momtonng of the project 

to assure that these cost and schedule gudelmes are met. 

Usmg the basic DOE 4700.1 approach, the optlons anaiyss team rewewed the SPRP and 

developed a hst of actmhes to be considered and mtegrated into the lopc cham for each optron 

m order to develop an estunate of the probabhty of success of completmg each ophon wthm the 

currently estmated most lrkely schedule and associated costs 'Ihe lrst of actmhes mcorporated or 

considered as part of the logrc cham for each optlon are presented m Tabk 3-1 and the logc 
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Table 3-1 
MASTER ACTMTIES EVALUATED 

PlaMlng studles 

Selmon of Appropnate 

NEpAApProval 

Purpose, objecttves, apphcable regdabom, 
general cntena 

Feasibhty stuhes, treatabhty studus, 

EC/CX, EA or EIS or amendments to EA'S or 
EISS 

nther Part B pemt mochficahons or lM/IRA 
rnoddkatmns, changes m mtem (e+, FO39 

Title I, Title II and valw enpeemg (VE) 

Preparabon of packages, sohatabon of bids, 
award of bids, negobabon of contract. 

PSAD done before comtrucbon starts, FSAD 
done before processmg starts 

T e c h n o l o g y ~  C D m  technld cnterla 

D = i l P m w = m g  

Procurement 

Safety Aualyss 

Readmess Assessment Procedures documents, trammg program, cold I startmot start results, mAD, dlsposal Slte - 
apphcabon status 

Mobhbon, emon,  trammg of erecfion and 
operatmg crews 

Cold start, hot start, FSAD, DOE 
meudapproval 

Weather delays, breakdowns, work stoppages, 
productfallure 

SO Testmg 

Treatment 

Storage Space, con6guratmn, CuMg durabon 

Siupment Rad, truck or combmabon 

I)lsposal Site a d a b l e  (l~censed) apphcabo4approve!d, 
shlppmg schedule estabhshed. Choice of NIS, 
commetc181 site or m-mtu dtsposal 

Dellstlng Pebbon preparatmn, negobabom, 
approval /drsapp~ to debt processed water 

Budget Funds avarlable/FY vs Need 

D e m o b h b o n  I)lsassemble, cleanout, RAD scans, I relocabonhemoval 

RpDQMmNAL 
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I chams developed for each ophon 1s mcluded m Appendx B. Input data sheets were de& for ' 0 each actMty whch addressed all of the factors that could affect the probab&ty of that a c t ~ t y  

bemg completed m either a spedic tune durabon or between specified startlend dates. These 

mput data sheets are mcluded m Appendm C 

I 

In developmg the logc Qagrams, major emphasls was placed on 1den-g the sequenhd 

~ 

and sunultaneous actMhes whch must be completed and how they relate to each other "bo 

examples of this logc are. (1) pnor to the completron of the process design a c t ~ t y  all of the 

sunultaneous NEPA actMbes must be completed, and (2) complehon of the process design and 

procurement of equrpment actMtres 1s r e q e  for erechon to be completed. 
I 

I 

To develop the probabhtres that each of the actnnbes kted on the logc dmgrams can be 
I 

performed or accomphhed wthm the approved cost and schedule, many mherent vanables 

wque to that actmty were exarmned wth EG&G, " U S  and ICF KE pemnneL As an 

example of the mformabon sought, the fo l lmg were some of the queshons whch r e q d  

exammatron for the mty of "Design/Engmeermg" 

Is there an approved design cntena? 

If so, &d the cntena define all of the funmod requ~ements9 

I 

'I) 

I 

I 0 Was a conceptual design produced whch defined the current project cost and 

schedules9 

Is fundmg amlable to complete the design? 

Has there been adequate ddahon of the estmates? 

Have all NEPA reqwments been satrsfied? 

Is the contractor capable of performmg the design w h  the scheduled tune and 

cost9 

What has been set up between the contractor and EG&G to assure that the 

0 

0 

0 

0 
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cntena IS bemg satdied9 

What form of documentahon and document control J mamtamed? 

Are there formal Enpeenng and Project change control systems m place? 

Are there dedmted personnel trackmg and makmg sure regulatory reqwrements 

are bemg satdied pnor to the scheduled need dates? 

a 

a 

a 

Usmg the mput from these exanunahons, probabhhes of success were estabhshed for each 

actmty shown m the logc dragrams 

Each actnnty was meshgated wth the person currently responsible for the complehon of 

that actmty The currently scheduled start and complebon dates, the scope of the acmty, as well 

as possible problems that could affect successful complehon were evaluated. Based on these 

dwxssions, the subtree logc was created for the mdmdual achwbes In some instances it was 

found that events outside the subject actMty were essentral to the successful complehon of that 

acbty  For example, because of current storage capaaty htatmm either some of the C Pond 

treated waste d have to be shpped to a permanent <Ilsposal site or a t m n a l  pad storage d 

be r e q d  before the A/B process waste can be treated. The probabhty of shpment of the C 

Pond treated wastes IS very low for the Baselme system, therefore, the aabonal storage becomes 

the paclng rnput to the low and, hence, controls successful uutmhon and complehon of the 

actnnty of "treatment" for A/B Pond pmcess. 

I 

These lopc dragrams and the associated data about each achwty (Le ,  the start and fin& 

dates, mlntmum, most h l y  and maxmum durahon, the budgeted wst, the probabhbes of 

successfully meetmg these cost and schedules, etc.) are mput to the VERT nsk analysu program 

dsmssed m *on 3 2  whrch calculates the overall probabhbes of each of the numerous 

sequence of events bemg completed s m f u l l y .  
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3 3 1  Baselme 

The Basehe Process mcludes the C Pond waste treatment system, the A/B Pond waste 

treatment system and the Remut system as well as all pemttmg, storage, shppmg, site closure 

and site restorabon. The Baselme Solar Pond project IS defined as startmg wth the identrficatron 

of the waste streams such as C Pond Waste and endmg wth OU4 site closure and remedmbon. 

However, the opbons analys~~ conducted as part of thrs task only addressed a c t ~ b e s  8ssoc18ted 

wth the treatment, storage, and cllsposai of the pond amtents and stockpled sohMed wastes and 

the mpact of these opbons on the OU4 remedlatron schedule. The project Basehe has been 

represented by the logc dagrams for C Pond Procesmg, A/B Pond Processmg, and R e m  Thrs 

Basehe logx IS bed together to prmde an overall probabhty of success ' I h s  probabhty wdl be 

compared to the probabhty of success of each of the remammg opbons. 

The Basehe procesS starts m October 1993 (start of FY94) It b e p  wth the 

complebon of the C Pond process erectron whch was mtempted due to lack of DOE fundmg. 

Some of the normal process logc such as "selectmg the appropnate technology" and "process 

design" have already been completed and are not shown on the dragram. The shown actmbes 

correlate to the Basehe project schedule except where there are specrfic a c t ~ b e s  such as 

obtamng any r e q d  DOE wlllvers d u n g  emon.  T h s  items are shown to reflect that last 

mute  problems occur whrch q u e  prompt attenbon or schedule shppage wdl occur. 

After treatment, the C Pond wastes are shown to have three p i b l e  d~~posibons. 

1 Some of the half crates could be rejected by Quahty Assurance (QA) Those 

crates wrll go to storage untd the rem p'ocess IS ready to accept and r e m  them. 

A d~~posal site may be ready whch could accept d e k r y  of the treated waste. In 

thrs c8se the waste wdl be shpped, mmedmtely after cunng, to the hposal site. 

No site IS andable at t h ~ ~  tune, and the treated waste must be sent to on-site 

2 

3 
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storage untd a site 1s b b l e  whch wdl accept thrs treated waste W e  m 

storage there 1s a possibhty that the waste acceptance cnterla may change creatrng 

a need for the stored, treated waste to be r e p d  

Also shown at the end of the C Pond bgc 1s "demobhtion." At hs pomt, some of the 

C Pond equpment becomes adable for use m the A/B Pond process stream, hence, the AB 

Pond equpment ermon cannot be completed untd the C Pond treatment 1s complete and ttuS 

equpment 1s adable. 

The AB Pond logrc mcludes one addtional step, "process design." O t h e m  hs logrc 1s 

the same as that of C Pond logrc. The only a h o m  are: (1) that the completion of the eremon 

of the A/B Pond system 1s dependent on C Pond equpment berng amiable, and (2) that when 

the A/B Pond equpment 1s dernobhd, some of that eqtupment 1s r e q d  to complete the 

R e m  process stream. 

The R e m  logrc starts wth the completion of the "treatabhty stuhes" and has a s d a r  

e m o n  mterface wth A/J3 Pond demobhtion. It does, however, have numerous waste forms 

(pondcrete, saltcrete, reject C Pond pondcrete, reject A B  Pond pondcrete as well as rejected 

rem process treated waste) The shppmg and storage options are the same as the C Pond and 

A/B Pond treated waste except for the logc that there may be a change m waste acceptance 

mtena (WAC) that would reqw reprocessmg before the cllsposai site would accept h s  waste 

form. If this condtion occurs, it 1s possible that the new WAC may or may not be compatible wth 

the Baselme R e m  process and packagmg system. In tlus case the l o p  termmates smce the 

possible changes m WAC are unknown, and there 1s no logcal basrs to estabish a probabhty 

0 

3 3 2  Oobon 1 

The logc &agram for Option 1 1s essentially the same as the Baselme logc dagram 



throughout the treatment actmty for each of the processes: C Pond, A/B Pond and R e m  

However, smce there 1s a hgh probabhty that the commed dqmsal faclllty (Enwocare) wdl 

be avadable by October 1995, the dlsposibon of the treated waste from each process 1s r e d d  to 

two 

1 Some of the treated wastes 1s rejected by QA and must be stored pendmg start of 

the R e m  process b e  

I)lsposal at the commemal faahty m d a t e l y  after cunng 2 

AU other elements and actmbes shown m the Basehe logc Qagram, such as 

demobhbon, process design, treatabhty studm, etc are stdl vahd for OpUon 1 

3 3 3  

The logc dlagram starts wth a Nobce to Proceed (NTP) m October 1993 to begm the 

NEPA approval, RCRA pemttmg, design, her  mnstrucbon, and transfer of C Pond and A/B 

Pond waste mto the two newly hed cells of B Pond. After thu actMty the waste wdl be s t o d  

untd the duposal site 1s avrulable Then the waste udl be treated by the Baselme process tram 

whch d be erected and operated wth the same logc as before The major change will be that 

subsequent to treatment the shppmg or storage ophons are reduced to either that of stagmg and 

shppmg the treated waste d m d y  to the drsposal site or to storage of rejected waste bdlets for 

later repmcessmg. 

3 3  4 ODbon 2B 

' I h s  opbon 1s the same as Opbon 2A except mtead of rehung the two solar ponds, bed 

modular tanks are to be erected near the snstmg solar ponds and the wastes stored m these tanks 

untd a dsposal site 1s avatlable 
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The loglc 1s identical to Optlon 2A except the penmttmg/hcensmg actnntles reflect the 

logrc and tune r e q d  for an EA as well as a RCRA Part B m&cabon to pemt new tanks. 

llus delays the start date of the defhtwe design m cornpanson to Opbon 2A smce the NEPA 

process must be completed before funds can be obhgated for design. 

3 3.5 Optlon 2C 

llus opbon 1s the same as Optlon 2B except three hed modular tanks are to be erected 

outside the PA where the waste wdl be stored untd a drsposal site 1s adable 

The logrc 1s idenbcal to Opbon 2B However, an lnternal mew by EG&G staff 

detemmed that tlus optlon should be W d e d  smce it would be 111 wolabon of the current plant- 

wde EIS Amendug the EIS would reqwre an addtlonal 3-5 years. Thls schedule delay IS 

considered unacceptable for two reasons. Fmt, it would not elmmate the Solar Ponds as a 

source untd the Spnng of 1 M  (almost 3 years later than the Basehe schedule) and second, the 

"IS 1s pr~jected to open before the tanks could be bdt and the waste transferred. 
a 

3 3  6 Opbon 2D 

This opbon 1s the same as Opbon 2A except the CDH has mdcated a wdhgness to wane 

the requirement for clay hen under the new Hypalon hers for the two storage cells to be 

constructed m B Pond The logrc IS idenbd to Opbon 2D. The potentml c a t  and schedule 

redmon made possible by elmnabon of the clay her, however, 1s considered oftkt by the 

added reqmments for floatmg wvers mtalled over the cells. 

3 3 7  ODbon 4 

Optlon 4 cons1sts of stabhbon of waste mto rehed ponds. The ponds to be rehed are 
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North, Center, and apprmnmately half of A Pond. C Pond and A/B Pond wastes wdl be 

transferred to the rehed ponds pendmg complehon of an EIS and a RCRA pemt whch wdl be 

r e q d  pnor to be-g of waste processmg. The process wdl be the same as the Basehe 

processmg system except half crates wdl not be used. Instead, a process of layemg the stab- 

sludge (mcludmg the renuxed pondcrete/saltcrete) m the ponds wdl be used. The C Pond 

processmg tram wdl be relocated and used for both C and A/B Pond treatment. Shppmg and 

drsposal to NTS wdl not be requued. 

The logc cham IS based on the Ophon 2A logic cham wth the d b o n  of the logc cham 

for EIS preparahon and approval and RCRA Part B pemt. 

338 h h o n  4A 

In t h ~ ~  optron, Pond C and A/B Pond are dewatered, demtr1.6ed and dlsposec on-site m a 

RCRA cell m the same manner as Ophon 4 The R e m  process proceeds aumrdmg to the 

Basehe wth the renuxed pondcrete and saltcrete bemg shpped to NTS. As wth Ophon 4, and 

EIS and a RCRA pemt for the on-site hposal probably wdl be reqwed. 

The logc cham starts wth the Ophon 2A schedule to rehe the ponds, mwrporate the 

EIS and RCRA Part B logc cham and ends wth loge cham for the drymg and demtdjmg 

process and drsposal and closure of the Wty The R e m  low cham IS mdependent of the C 

and A/B Pond logc cham. It IS uncertam whether work can begm m October 1994 or wdl be 

delayed due to b d m g  wnstramts 

3.3 9 hhon 5 

This ophon calls for the processmg of C Pond waste IU accordance wth the Basehe 

schedule In d t ~ o n ,  an EIS wdl be mhated for the propod use of an on-site RCRA landfill 
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of the A/B Pond contents Concurrently, one of the B Pond cells wdl be rehed and used for 

m t e m  storage of the A/B Pond contents Dunng the EIS process (atmated to have a most 

kely duratron of 5 years), the NTS repository opens, the treated C Pond wastes are shpped and 

the stockpded pondcrek and saltcrete are r e d  and shpped to the NTS for  IS@ After 

EIS approval, the B Pond cell contents are denitdied and dned m place, wvered and capped as 

a closed RCRA landfilL 

The logc cham couples the Baselme C Pond Processing logc cham wth the first part of 

the loge cham for Optron 4 (pond r e h g  through the EIS process) The Baselme R e m  lop 

cham 1s also mcorporated but starts at an earlrer date smce there IS no need to process the A/B 

Pond contents that were transferred to the rehed B Pond cell. The cham also lncludes the 

dexunfymg/drymg process and the cell closure 
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4.0 DEVELOPMENT AND EVALUATION OF S O U L E  

The mbal emphasIS of the Basehe and Opbons Analys~~ was to mew the project 

schedules, as prepared by EG&G, for completeness (all actmtres or events mpactmg the schedule 

were mcluded) and reahsm. Reahsm was assessed by compamg the tune durabon estunates for 

each actmty p m d e d  by EG&G staff to the schedule and adjustmg the schedules to reflect the 

most hkely tune duratrons The followmg ~ o n s    IS CUSS the key assumptrons and 8ssoc18fed 

schedule mpact for the Basehe and each opbon. Thrs IS followed by a companson of the 

Basehe and optron schedules to the objectives of the SPRP 

I n t t e ~ e ~ ~  and d~~~ussions were held wth EG&G and " U S  personnel. The purpose of 

these d ~ ~ ~ ~ i o n s  was to estabhsh the ctrtical actmbes assoclated wth the project Basehe 

schedule These c n b d  act~tles were evaluated a g m t  a set of factors that could potentrally 

affect the plant's abhty to complete an actmty For example, the c n b d  actmty "Waste 

Processmg" was evaluated agarnst a number of potenbally mpactlng factors that mcluded weather 

delays, eqrupment fdures, labor bputes, sp&, and accrdents. TIUS evaluabon resulted m the 

defimbon of those that have a hgh Wrelrhood of causmg schedule shps. Also, c n b d  sequenbal 

actmbes such as SO Testmg and Waste Processmg whch must be completed together w h  a 7- 

month operatmg season we= evaluated together to determme the probabhty of success 

4.1 Evlllnotion of Key Activitk~? and Assodpted Assumptions 

Project schedules for the m e  opbons dwmsed m &&on 3 were p m d e d  to ICF KE by 

EG&G The schedules were mewed and key actnrrties were identrfied. The key actmtles 

idenaed mclude regulatory analysrs, readmess assessment, system operabond testmg, waste 

processmg, storage, &pal, and debtmg These key a c t ~ b e s  and assoclated assumpborn are 

dwussed m Sections 4 1 1 through 4 1 8  for the Baselme and each of the remamng seven opbons 



InteMeWs and dscussions were held wth EG&G and " U S  personnel to make a 

reasonable atmates of the tme durabons and casts 8ssoc18ted wth key actmbes identdied for 

each of the opt~ons. These key actmba were evaluated based on factors that could potentially 

affect the probabhty of completmg the actmty In addrtron to an mduatron, some regulatoq 

a c t ~ t r e ~  have been mtrated and the status of these actmtres are also dwmsed. 

4.1.1 B.ecllrre Option 

The Baselme schedule IS predrcated on a full resumptron of the " U S  contract m 

October 1993, C Pond processmg starting m July 1994 and finrahmg m October 1994, A/B Pond 

processmg startmg m July 1995 and fhshmg m October 1995, the R e m  process startmg 

operabon m October 1999, and NTS bemg &able by December 1997 

4 1 1 1  Regulatory Aualysls 

Regulatory ISSW and/or actmba assoaated unth the Baselme opbon were identdied and 

evaluated. The regulatory drivers are dtscussed below wth regards to the treatment processes and 

storage mues assoclated wth the Basehe opt~on. 

National Envimmwntd Policy Act (NEPA) - An EA and Fmdmg of No Sigdicant 

Impacts (FONSI) has been prepared for the processrng of the C Pond and A/B Pond sludge. 

-bond NEPA documentatmn and approvals would be r e q d  for adcht~onal storage space 

(Le, pad and tent for A/B Pond sludge). Thts add~honal documentahon should be 

prepared/approv& m parallel wth the RCRA approval process (te., moddicabon of the RCRA 

Part B pemt for addItmnal storage and moddicabon of mtenm status for the treatment prooess) 

or the IM/IRA process discussed m the f o l l m g  w o n .  It IS hghly probable (90 percent) that 

preparabon of an EC and a CX would be suffiaent assummg that the Won IS classdied as an 
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IM/IRA m aocordance wth the IAG. Preparauon of the EC and the CX would take 

approxmately 1 month, whch would mclude RFO approval (no DOE-HQ mhrement  IS 

required) 

An M O N S 1  codd be r e q d  d the acbon IS not classdied under the IM/IRA pmcess. 

In ths  case, the: NEPA process would take appmmately 1 5  years (mcludes rmew and approval 

-3 
Resource ConseRItiOn and Recovery Act (RCRA) - A moddbtlon to mtem status for 

the C Pond and AB Pond treatment processes has not yet been a p p d  by CDH. Assurmng 

i 
that these treatment proasses can stdl be covered wa m d c a b o n  under mtem status, CDH IS 

expected to gnre final approval m about 1 month. A modllicatlon to the RCRA Part B Pemt for 

the R e m  treatment process has also been subrmtted to CDH. Approval from CDH IS expected I 

I 
I 

to take about 1 year A IwxMicatmn to the RCRA Part B permtt for storage has been &tamexi 

for C Pond pondcrete storage. Currently, there IS not suffiaent storage space for the A/B 

pondcrete and atlonal storage space would q u e  pemttmg. Add~bonal storage space could 

be pernutted under the RCRA Part B pemt or the IM/IRA process m accordance wth the IAG 
I 
! e  
i 

(streamhng the b i o n  document) Pemttmg wa a rn&catlon to the RCRA Part B pemt 

would r e q w  approxunately 1.5 yeam (mcludes mew/appmvaI me) wide pernuthug under the 

IM/IRA process would req- about 6 months (mcludes mew/approval tune) 

EG&G IS currently w o r h g  on a dehtmg petltlon for the pondcretehltcrete waste. The 

status of t h ~ ~  a c t ~ t y  and pmbabhty of the dehtmg pebbon bemg approved by the detemunatmn 

date (February 1995) are drscussed %&on 4.1 17, "Dehtmg." 

DOE Oder 643O.a Satety Analysis Documents - For thrs optlon it IS assumed that two 

safety Analyss Documents (SADs) would be newssay, one for the treatment processes and one 

for adhbonal A/B pondcrete storage. The SAD prooess would take 8 months (mcludes DOE 
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approval), assummg there are sufEaent fesoufces to prepare two SADs smultaneously It would 

be advantageous If the SAD for a a b o n a l  storage could be mtmted t h ~ ~  fiscal year. It mght be 

easier to ob- a NEPA CX for addbonal storage If the SAD demonstrated that there would be 

no sigdicant mpacts 

The NEPA, RCRA, and the SAD processes are not expeckd to be h t m g  act~t~u wth 

regards to the Basehe opt~on. It IS recommended that the three act~bes be pursued m paralleL 

4 1 1 2  Readmess Assessment 

The RA for project Basehe actrvlbes wdl consut of readmess mews conducted by 

EG&G and approved by DOE DOE d not conduct a readmess assessment but d m e w  and 

approve the results of the EG&G Readmess Assessment. 

Cold testmg wdl begm pnor to the complebon of the readmess m e w  A separate RA wdl 

@ 
be conducted pnor to hot test of C Pond processes, A B  Pond processes, and R e m  ptocessea 

The readmess m e w  tune durabon for each of the RA's IS as follows 

C Pond RA - February 1994 through June 15,1994, 

A/B Pond RA - January 1995 through June 20,1995, 

R~IIUX RA - January 1999 through A@ 1999. 

EG&G personnel are coddent that the mechaxucs of pet.Eorrmng the RA (development 

of cntena, development of assessment methodology and documents, sel-on of the m e w  team, 

etc.) wdl not mpact the assessment schedule Ad<llbonally, demonstrabon of eqwpment readmess 

and personnel readmess should not be h t m g  elements for complebng the assessment. EG&G 

has expressed concern that two elements of the assessment could mpact the schedule 

(1) venficabon of comphance to codes, and (2) approval of safety analys~~ documentabon. 
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4 1 1 3  System Operational Testmg 

I For the purpose of the analyss p m d e d  111 h s  report, SO Testmg for the project basehe 

mcludes the followrng aetmties 

0 Cold test, 

DOE approval for hot test, 

0 Hot test, 

0 DOE hot test evaluation and a p p d  

The most k l y  SO Test tune duratmn d be 3 3  months for C Pond processmg, A/B Pond 

processrng and Rem operat~ons. ' h s  duration IS based upon the followrng assumpt~ons 

0 Defense Nuclear Fac~hes Safety Board (DNFSB) and DOE Office of Nuclear 

Safety Ofiice approval wdl not be r e q d  to mute hot testmg or waste 

SO Testmg adrvlties requmng lntroductlon of hquld to the proussmg tram wrll 

be conducted when the potenhal for freezes I mlnlmlled 

Secunty measures wdl be m place that d elmmate the need for EG&G to 

p m d e  escofts for " U S  operatmg personnel (L clearances granted to " U S  

0 

personnel) 

SO Testmg must be done 111 the same opera- seareon as waste process111g. 0 

I The SO Tes- must start and end no later than the followrng dates to meet the Baselme 

schedule. 

C Pond SO Test - Apnll994 through July 10,1994, 

A/B Pond SO Test - Apd 1,1995 through July 15,1995, 

R e m  SO Test - January 2,1999 through July 10,1999. I 
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EG&G IS confident that the schedule duratrons for the physrcal aspects of SO Testmg 

(cold test and hot test) are adequate However, they are less confident that the schedule 

duratmns for DOE approval for hot test and DOE hot test evaluation and approval are adequate. 

The DOE approval process to allow uutmtron of hot test act~tres IS allocated 3 weeks for 

completron for each major actnnty (C Pond processm& A/B Pond processmg, and Rema 

operatrons) In this 3-week penod, the DOE must mew and approve the results of the 

readmess assessment. In add~t~on, the DOE must mew the data generated from cold test 

actMhes All DOE comments and lssues resultmg from these mews must also be resolved and 

correctrve act~ons (If r e q d )  mplemented pnor to start of hot test act~tres. The probabhty 

for DOE approval and EG&G abrllty to commence hot test actmtres on schedule IS low even rf 

the DOE approval authority IS RFO If entrtres m &tron to RFO (Le., DNFSBDOENSO) 

are mlved m the approval process, schedule s l p  that would severely m p a d  start of hot tests 

4.1.1 4 waste processing 

The waste processtng actMtres associated wth C Pond and A/B Pond cleanup must be 

conducted dunng warm weather months m order to m m m z  the effects of frieeang on the 

process equpment. Rema operatrons can be conducted m cold weather. The project Baselme 

schedule for waste processing IS based upon the follmg assumpt~ons: 

0 Waste Proussq operatmns wdl be conducted by " U S  personneL Packagmg 

and storage operatmns wdl be conducted by EG&G personnel 

Waste processmg actmtres wdl occur when the potentd for Ereepng IS mmmzed. 

Adequate storage capaaty ex~~ts to support the operahon of the treatment 

P- 

0 

0 
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0 

0 

The waste processmg must start and end not later than the f o l l m g  dates rf the Basehe 

Matenah and manpower wdl not constnun the waste processmg schedules. 

HNUS and EG&G wdl have adequate resources. 

schedule rn to be met: 

C Pond Proceasmg - July 1994 through October 1994, 

A/B Pond Processmg - July 1995 through October 1995, 

R e m  - Apd 1999 through November u)oo. 

For C Pond, 67 p'ocessmg days are reqwed to accomphsh waste treatment. It I 

antrapated by HNUS that d m g  waste treatment operahom, as many as 34 worlung days could 

be lost due to weather delays (pmanly wmd related), mechatucal fdures, productmty problems, 

and rmscellaneous delays such as s p a ,  amdents, secunty mues and QA problems The 

combmahon of r e q d  worlung days and antmpated delays results m a r e q d  proceJsrng 

durahon of 101 workmg days. The processmg tune allocated on the Baselme schedule IS 114 days 

based on 6-day work week. For AB Ponds, 87 processing days are r e q d  to accompllsh waste I 

treatment. HNUS 1s antnpatmg that as many as 29 worhng days wdl be lost d m g  the 

processmg perrod. The combmahon of r e q d  processmg days and antmpated delays results m 

a reqwed processmg durahon of 116 worlung days. The Basehe schedule dumbon for A/B 

Pond processmg I the same as for C Pond (114 days) The extra 2 processmg days would be I 

accomphshed by workmg 7 day work weeks on a selected basla The probabhty of achrevrng the 

schedule for C Pond and A/B Pond processmg IS hgh. 

For Rema, 125 ptocessmg days are requued to process the saltcrete and pondcrete 

mentory The scheduled duratmn IS appmumately 1% days. HNUS expects mlnrmal weather 

related delays because operahorn wdl be conducted mdmrs. Delays associated wth eqtupment 

breakdowns, produdlvlty wues, s p a  etc., can easdy be accommodated by the slack m the 

74 



I 
processmg schedule The probabhty for achmmg the Baselme R e m  schedule IS hgh. 

4115  Storage 

Storage issues and/or a c t ~ t ~ e s  assocmted wth the Basehe opbon were identdied and 

evaluated. Issues andor a c t ~ b e s  are dwussed m this -on wth regards to the three process 

elements of the baselme opbon. 

C Pond Processmg - Currently, there IS suffiaent RCRA pemtted storage space d b l e  

for the C Pond pondcrete. 

A/B Pond F'roceamg - As dwussed prewously, there IS muffiaent pemtted storage 

space for the A/B pondmete unless shppmg of processed wastes off-site commences by October 

1994 There are two pemttmg approaches for ob-g add~bonal storage space (pad and tent). 

The approach used to develop the Baselme schedule IS pemttmg add~bonal storage space under 

a moddicabon to the RCRA Part B pernut. ' h s  would reqm apprcnnmately 15 years (b 

mcludes mew and approval) The other approach uses the IM/IRA process and would reqm 

about 6 months, assurrrmg there are adequate resources. Pernuttmg under the RCRA Part B 

p e n t  would q u e  that the pemttmg process begm no later than January 1994, assumrng A/B 

sludge procasmg would be mtmted m June 19M. 

R e m  processing - It 1s assumed that add~bonal storage space urd not be needed for the 

storage of reprocased pondcrete/saltcrete. 

4 1 1 6  I)lsposal 

The off-site drsposal opbon used for the b l m e  IS NTS The probabhty that t b  s~te 

WIII be hcensed to recene the pondcrete/saltcrete waste by October 1995 IS 20 percent, the 

probabhty that the ITIS wdl be hcensed to recefved the pondcrete and saltcrete waste by late 
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1997 maeases to 80 percent. Based on thls evaluahon, wastes processed m the Basehe option 

could r e q m  on-site storage for at least 3 to 4 years pendmg shpment to NTS 

dehstmg approval for the pondcretehaltcrete could decrease the storage tune sigmficantly "hIS IS 

discussed m the f o l l m g  section. 

However, a 

4117 Dehbng 

The dehtmg of pondcrete and saltcrete IS a mhd a c t ~ t y  wth regards to bposal at NTS. 

NTS IS currently accepbng low-level radoactm waste, and RFP has an agreement M place to shp 

low-level ra&oactwe waste Dehtmg the pondcrete and saltcrete wdl render the waste low-level 

ra&oactwe waste as opposed to low-level I I U X ~  waste Preparabon of the dehtmg petition for 

the pondcrete/saltcrete was mhated m January 1993, and an EPA deternabon could be made 

as early as February 1995 (2-year process) If the dehbng pehhon IS approved, the treated waste 

startmg wth C Pond could be shpped to NTS as early as March 1995 

The probabhty of the dehtmg pehbon bemg approved by the regulators by 1995 IS about 

10 percent wUe the probabhty mcreases to 50 percent for 1998. The latter should be evaluated 

closely to d e t e r n e  If it IS feasible to pursue the dehtmg process after 1997 smce there IS a hgh 

probabhty that NT?3 wdl be avadable by then. 

e 

4.13 option 1 

Opbon 1 IS the same as the Basehe except that the treated wastes are shpped to the 

Enwocare faclllty m Utah for d~posal. The Ophon 1 schedule IS prdcated on a full reswnphon 

of the " U S  contract m October 1993, C Pond processmg startmg M July 1994 and h h m g  m 

October 1994, A/B Pond processmg starttng m July 1995 and h h m g  m October 1995, the 

Remar p'ocess startmg operabon m October 1999, and the Emruocare fadty  bemg avadable 

76 



around October 1% ' e  
4 1.2.1 Regulatory Analysw 

Regulatory mues and/or a c t ~ b e s  assoaated wth Optmn 1 were iden- and evaluated. 

The regulatory driven wth regards to the treatment proceses and storage mues are almost 

idenbcal to the baselme opbon. 

National EnviFonmenQl Policy Act (NEPA) - An EA and F O " 1  have been prepared for 

the processmg of the C Pond and AB Pond sludge &bond NEPA documentabon and 

approvals mght stdl be r e q d  for a&bonal storage space (Le, pad and tent for AB Pond 

sludge) T ~ I S  &bond documentatmn should be prepared/approved m parallel wth the RCRA 

approval process (Le., modd!icahon of the RCRA Part B pemt for add~bonal storage and 

~ m d c a h o n  of m t e m  status for the treatment process) or the IM/IRA process dscusd m the 

following sectmn. It IS hlghly probable (90 percent) that preparahon of an EC and a CX would be 

I suffiaent assummg that the actmn IS classdied as an IM/IRA m accordance wth the IAG 

Preparabon of the EC and the CX would take approxunatefy 1 month, whrch would mclude 

obtammg RFO approval (no DOE-HQ mlvement IS requued) 
4 

An W N S I  could be r e q d  If the -on IS not classlfied under the IM/IRA process. 

In t h s  case, the NEPA process would take approxunately 1.5 years (mcludes mew and approval 

I Resorurt Umsem~tiom and Recovery Act (RCRA) - A mocbficabon to m t e m  status for 

the C Pond and A/B Pond treatment processes has not yet been approved by CDH. Assurmag 

that these treatment processes can stdl be covered wa m d c a h o n  under mtenm status, CDH IS 

expected to gm find approval m about 1 month. A modlficahon to the RCRA Part B pemt for 

the rem treatment process has also been subrmtted to CDH. Approval from CDH IS expeckd 
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to take about 1 year A mucabon to the RCRA Part B pemut for storage has been obtamed 

for C Pond pondcrete storage If the Enwocare f d t y  &d not open untd October 1995 or later, 

there would not be suftlclent storage space for the A/B pondcrete and ad&bonai storage space 

would requue pemttmg Mbonal storage space could be pemutted under the RCRA Part B 

pemut or the IM/IRA process m accordance wth the IAG (streamhng the deasion document). 

Perrmttmg MB a xmhfkatmn to the RCRA Part B perrmt would requue approlumately 15 years 

(mcludes revlew/approval me) wide pemuttmg under the IM/IRA process would r e q m  about 6 

months (mcludes revrew/approval tune) 

DOE Order 643o.lA, Safety Analysis Docllments - For this optmn it I assumed that W 

SADs would be necessary Theu purposes and preparabon would be idenbd to the Basehe 

0pbOI.L 

The NEPA, RCRA, and the SAD processes are not expected to be h t m g  act~tIes wlth 

regards to h s  opbon. It IS recommended that the three a c t ~ t x s  be pursued UI paraileL 

4 1 2 2  Readma Assessment 

The RA for Opbon 1 a c t ~ b e s  wdi consut of readmess mews conducted by EG&G and 

approved by DOE DOE d not conduct a redness asesment but d  rev^^ and appravr: the 

I fesuifs of the EG&G Readmess Assessment. 

cold testmg d b e p  pnor to the CornpietIon of the redness r e ~ e w  A separate RA WAU 

be coLlclucted pnor to hot test of C Pond pxweses, A/B Pond pmcases, and Rema proceses 

The r e a h a  remew tune durabon for each of the RA's IS as Eollows. 

C Pond RA - February 1994 through June 15,1994, 

A/B Pond RA - January 1995 through June 20,1995, 

Rema RA - Jan- 1999 through A@ 1999 
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EG&G personnel are mdideat that the m e c h c s  of perfommg the readmeas 

assessment (development of cntena, development of assessment methodology and documents, 

sele&on of the mew team, etc ) wdl not lmpact the assessment schedule Mbonally, 

demonstrabon of equpment readmess and personnel readmess should not be h t m g  elements 

for completmg the assessment. EG&G has expressed concern that two elements of the 

assessment could mpact the schedule. (1) vedicabon of c o m p h c e  to codes, and (2) a p p d  

of safety analysls documentabon. In a&bon, the procedures and documentabon relatmg to the 

waste acceptance cntena for the Envmcare faclllty would need to be completed and approved as 

a part of the RA for Opbon 1 All m&cabons are that thts should not be a h t m g  element. 

4 1.2.3 System Operabonal Testmg 

The SO testq  for Opbon 1 IS exactly the same as for the Basehe The same concerns 

about DOE approvals and the partrapabon of the DNFSB egst. 0 
4 1 2 4  waste Processmg 

The a c t ~ b e s  and concerns r e g h g  waste ptocessrng are the same for Opbon 1 as were 

dwmssed above for the Basehe pr~)ect. If the SO tests are approved m me, and there IS a hrgh 

probabhty that the waste processmg wdl be done on schedule. 

4 1.23 Storage 

The s t o w  ISS- for Opbon 1 are essenbally i d e n t d  to thoee of the Basebe. If 

J5nvmwe were to be amiable for cllsposal as early as August 1995, the need for an add~bonal 

pad and tents would not emst. However, p e n  the remammg admlntPtratwe and regulatory 

procedures that must be completed before Envuocare can accept SPRP wastes, the plans for 
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contmgent pad and tests should be kept m h s  opbon. e 
4 1 2 6  I)lsposal 

With regards to Enwocare, there are sewerd issues that need to be resolved before the SPRP 

treated wastes could be shpped there The first IS m a c a t m n  of Enwocare’s operatmg hcense 

from the State of Utah and Nuclear Regulatory Comxmttee (NRC) to allow dtsposal of low-level 

mtxed plutomum contanunated wastes This mwcabon process IS underway In fact. the 

probabhty that the Enwocare f d t y  wdl be hcensed to r e c e d  the pondcrete/saltcrete waste by 

October 1995 IS 80 percent. 

Two other wues are 111 reference to Envmcare’s waste acceptance cntena and waste 

management practwdcontrok Currently, the pondcrete/saltcrete size and shape that would be 

produced by the C Pond, A/B Pond, and R e m  process tram IS not 111 a form that IS acceptable 
I 

to Ewrrocare’s waste acceptance cntena Therefore, usus concerrung remnfigurabon of the 

waste form need to be resolved or an exempbon lssued to EG&G by Er.wmmm pen- 

I negobahons wth the State of Utah. F i i ,  an EA would be r e q d  covering, as a mmlmum, 

I the enwonmental mpacts assoctated wth shppmg the treated wastes to the Enwocare f d v  

l and may have to consider the enwonmental rmpacts of dts@ m the fdty. There I suffiuent 

tune to complete thrs EAprocess $it IS started soon. Gnm such concerns, the current 

probabhty of shuppmg SPRP treated waste to En- by October 1995 IS about 50 percent. 

However, based on oonvemt~~ns mth EG&G personnel, thrs probabhty could mcrease 

si@-* ((#rso percent) d the act~~~ty  were made high pnorrtg and adequate resources mere 

allocated. 

The probabhty that thrs site wdl be hcensed to recave the SPRP treated wastes by late 

1997 mcte8se~ to 90 percent Based on this evaluabon, wastes procesed m the Ophon 1 could 
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reqm on-site storage for as short as 18 months to as long as 3 to 4 years. H-r, the most 

probable scenario IS that the treated C Pond wastes would need to be stored on-site for 18 

months and the A/B Pond treated wastes for less than a year. 

4 1 2 7  Dehstmg 

Based on the dumssion m the "I)lsposal" w o n  above, it IS possible that EG&G could 

have the opmn of shppmg waste to Ewrrocare by October 1995 With thrs m mud, the 

dehstmg process becomes less cnbcal after 1995 as the Emnrocate o p t m  becomes more 

probable 

The probabdtty of the dehstmg pebuon bemg approved by the regulators by 1995 IS a b u t  

10 percent whde the probabdtty mcreases to 50 percent for 1998. The latter should be duated 

closely to detemme If it IS feasible to pursue the dehstmg process after 1995 p e n  that the 

Emrrrocare opbon appears more vlable after 1995. 

4.13 optiolr 2A 

The schedule for Opbon 2A consists of temporary storage of A/B Pond and C Pond slurry m 

two rehed ponds (B North and Center) followed by procesmg of the pond contents pendrng 

hcensmg and approval of an off-site cllsposat For t h ~ ~  opmn, full resumpbon of the " U S  

contract IS scheduled m August 1997, C Pond processmg starttng m July 1 M  and endmg by 

November 1998, A/B processw startrng m July 1999 and endmg by November 1999, and the 

R e m  processmg starhng m June 2001 and endmg by January 2002 

SO testmg, readums assessment, and waste processmg act~bes for Opbon 2A have the same 

schedule tune durabons as the project Basehe act~bes. The projected start and end dates for 

these actMbes can be obtamed Erom the schedule for thw: optmn gnen m Figure A-3 m Appenda 

81 



k The probabhty for success for these key actmbes IS idenbcal to those d e d i  m -on 

4 1 1 for the Basehe opbon. 

4 1 3 1  Regulatory Analym 

Regulatory actmbes and/or lssues assoaated wth Opbon 2A were identdjed and evaluated. 

The regulatory dnvers are duxssed m ths secbon wth regards to the treatment proce~sea and 

storage ~ ~ u e s  8ssoc18ted ths opbon. 

N8tkwrp1 Envimnmentd Policy Act (NEPA) - NEPA documentatron and approval would 

be r e q d  for r e c o n s ~ o 4 r e h g  of the ponds. The documentatron should be prepared m 

parallel wth the RCRA pemuttmg process or the IM/IRA process m accordance wth the IAG 

(streamhq the h i o n  documents) for thu opbon as dxmssed m the fo l lmg sect~on. It IS 

k l y  that an EC and a CX would be suffiaent (90 percent d RCRA/CERCLA approvals were 

granted), assumung the amon IS classI6ed as an IM/IRA m accordance wth the IAG (stramhung 

the b i o n  document). Preparabon of the EC and the CX would take approxmately 1 month, 

whch would mclude ob-g RFO approval. 

An EA/FONSI could be required d the acbon IS not c h a d  under the IM/IRA process. 

In ths case, the NEPA process would take appmmately 15 years (mcludes mew and approval 

tune) The EA could be prepared dunng Title 1 design d a vanance IS obtamed from DOE 

Aocordmg to DOE NEPA reqmements, NEPA documentabon should be prepared pnor to Title 

1 enpeenng Qesrgn although vanan- can be granted. 

Resource Consemation and Recovery Act (RCRA) - Rehung of B North and Centex 

ponds for temporary storage would reqm pemttmg of the ponds under a RCRA Part B perrmt 

mcxwicabon or usmg the IM/IRA process m accordance wth the IAG (streamhng the deasmn 

document) as the pemttmg vehcle. Pemttmg Ma a moddkatmn to the RCRA Part B pemt 



would reqm approxunately 15 years (mcludts mew/approval tune) whde pemuttmg under the 

IM/IRA process would reqm about 6 months (mclude revlew/apprwal trme), ass- there are 

adequate resoutces. 

A RCRA Part B pemt m d c a t r o n  for the Baselme Rema prooess IS currently bemg 

reviewed by CDH. Fmd approval for thlx process IS expeckd to take a b u t  1 year. However, 

the R e m  process 8ssoc18fed wth Optron 2A may reqwre a re-evaluatron wth regards to RCRA 

Part B pemt reqmments. The current RCRA Part B pemt 1s effectrve through the Fall of 

1996, EG&G wdl have to re-apply for a new pemt pnor to thlx pemt deadlme. The Rema 

processmg 8ssoc18ted wth tb optron 1s not scheduled to start untd June 2001. Therefore, the 

process would need to be re-evaluated for potentrd pemt mod&atron reqwements upon 

complefion of the R e m  design phase. It 1s assumed that the C Pond and Ab3 Pond processmg 

would not be affected smce they are covered under a modrficatron to RCRA Intenm Status for 

the Solar Ponds. 

EG&G IS currently workmg on a dehstmg pefitron for the pondcretehltcrete waste. The 

status of tb 

date (February 1995) are M W o n  4 1 1 "Dehstmg" 

and probablhty of the dehstmg pefitron bemg approved by the detemmatmn 

DOE Order 643O.lA, Safety Analysis Documents - For ths opfion it 1s assumed that two 

SADs would be necessary; one for the treatment processes and one for reluung the ponds The 

S A D  process would & about 8 months, assurmng there are sufEiclent resources to prepare two 

SADs sunultaneously It would be advantageous If the S A D  for the rehung of the ponds could 

be mtrated this fiscal year. If the Final SAD demonstrated that there would be no sigmflcant 

unpacts, it mqht be easEr to ob- a NEPA CX (te., an EA mght not be reqwred) 

NEPA, RCRA, and SAD pmcesses are not eqected to lmt act~treswth regards to t h ~ ~  optmn. 

It IS recommended that these three adrntres be pursued m p d e L  

The 
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4 1 3 2  Storage 

In ths optron, the r e h d  ponds would be used for temporary storage untd a repitory 

was open to rececve the treated waste As discussed m the regulatory analym &on, pemttmg 

of the ponds under the IM/IRA process would requue about 6 montbs as opposed to 15 years ma 

a moddicahon to the RCRA Part B pemt, Pemttmg under the latter would reqw that the 

pemttmg process b e p  no later that October 1993, assurmng that pumpmg of pond slurry from 

B Pond South and C Pond to the rehed B North and Center ponds, respechvely, would be 

uuhated m Apnl1996. 

I 

4 1 3 3  bposal 

Two off-site rllsposal ophom were idenhfid and evaluated for the hposal of 
I 

pondcretehltcrete. dqxxal sites are dscwed m sectron 4 1.1., I)lsposal” Based on thu 

dlscussron, Emnrocare could become a more mable d q o d  optaon by October 1995. By October 

1995, r e b ~ n s ~ o n  of ponds would be underway If the Enwocare ophon IS pursued, it 

IS possible that the rehed ponds may never be used d waste IS shpped to Ewrrocate 

Consequently, thu optlon may not be feasible m the event shppmg of pondcretebltcrete to 

Emnrocare IS pursued. On the other hand, d shppmg of waste to Ewrrocare IS not pursued, the 

ponds would be used for temporary storage of pond slurry for at least 15 to 2 years. ’ h s  IS 

based on the debtmg -ion below 

4 1 3 4  System Operahonal Testmg 

The SO testmg for Ophon 2A IS exactly the same as for the Basehe. The same co11ceT1[Io 

about DOE approvals and the partmpatron of the DNFSB east, 
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4135  waste Processing 

The actmtres and concerns regardmg waste processmg are the same for Optron 2A as 

were dmxssed above for the Basehe project. If the SO tests are approved m tune, then there IS 

a hgh probabhty that the waste procesmg wdl be done on schedule. 

4 13.6 Dellstlrlg 

The dellstmg of pondcrete/saltcrete 1s a mbcal actnaty wth regards to duposal at "IS 

As dwxssed m %&on 4.1.1., Dehtmg", the probabhty of dehbng bemg approved by 1995 and 

1998 are 10 percent and 50 percent, respeztxvely. Based on tius evaluabon, it appears that 

pursung dellstmg would have no mpact on the schedule s u m  there IS a hgh probabhty that 

disposal off-site to NlX d occur by December 1997 

The schedule for Ophon 2B cons1sts of tempomy storage of A/B Pond and C Pond slurry 

m two modular tanks followed by procasmg of the tank contents pendmg hcensmg and 

avadabhty of an off&posal site. For thu opbon, full resumptmn of the " U S  contract would be 

scheduled for August 1997, C Pond prooessrng startmg m July 1998 and endmg by November 

1998, A/B processrag startmg m July 1999 and endrng by Nwember 1999; and Rem prooesslng 

startmg m May 2001 and endmgby January2CXE 

SO testmg, readmess assessment, and waste processmg actmtres for Optm 2B have the 

same schedule tune durabons as the project baselme a&wbea The projected start and end dates 

for these actmhes can be obtamed from the schedule for thu optmn p n  m Figure A-4 of 

Appenda A. The probabhty for success and the major items of concern are identrcal to those 

b i  m W o n  4 1 1 for the Basehe opbon. 



4 1 4 1  Regulatory 

Regulatory a c t ~ h e s  and/or lssues associated wth Optmn 2B were demaed and 

evaluated. The regulatory drrvers axe discussed m this -on wtb regards to the treatment 

processes and storage Bssoclated wth &IS opt~on. 

National Ewironmentrrl Poky Act (NEPA) - NEPA documentahon and approval would 

be r e q d  for consmon and operahon of tanks and transfer hes. The documentahon should 

be prepared m parallel wth the RCRA pemttmg process or the IM/IRA process m accordance 

wth the IAG (streamhng the declsion document) for this optmn as dwmssed m the f o l l m g  

W o n .  It IS hghly probable (about 70 percent of R W C E R C L A  approvals were granted) that 

an EC and a CX would be s s a e n t ,  assmug that the actson IS class16ed as an IM/IRA under 

RCRA/CERCLA m accordance wth the IAG Preparatm of the EC and the CX would take 

approxunately 1 month, whch would mclude obtammg RFO approval. 

An EA/FONSI could be r e q d  lfthe -on IS not classlfiied under the IM/IRA process. 

In thrs case, the NEPA process would take appmnmately 15 years (mcludes mew and approval 

me) The EA could be prepared dunng Title 1 design If a vanance 1s obtamed from DOE 

Accordrng to DOE NEPA reqwments, NEPA documentahon should be prepared pnor to Title 

e 

I engmeemg desqp, although vananw can be granted. 

R e s o ~ ! c  Conservation and Reumry Act (RCRA) - The modular tanks would reqlure 

pemuttmg vla a RCRA Part B pemt moddicahon or under the IWIRA process KI accordance 

mth the IAG (stmmlmng the h i o n  document) Pemttmg wa a moddicahon to the RCRA 

Part B perrmt would reqw appraxunately 1.5 years (mcludes revlew/approval turn) whde 

pemuttmg under the lM/IRA prooess would reqw about 6 months (mcludes revlew/appd 

tune), assurmng there are adequate resources. 

The RCRA Part B moddjcatIon for the Basehe Rema process dwussed m W o n  4.1.1 

a6 



1s currently bemg mewed by CDH. However, thIS opbon lk Opbon 2B, may also requre a re- 

evaluabon wth regards to RCRA Part B pemt requmments for the Rema processmg (see 

*on 4 1 2 "RCRA" dwussion) The R e m  procesmg associated wth thIS opbon 1s not 

scheduled to start untd May 2001 Therefore, the process would have to be reevaluated for 

potenbal pemt *born upon complebon of the R e m  design phase. It IS assumed that the 

C Pond and A/B Pond proc;.essmg would not be affected smce they are covered under a 

modlfic8f1on to RCRA Iutenm Status for the solar ponds. 

DOE OFder 6430.w Safe Analysis Doclrments - For t h ~  opbon it 1s assumed that two 

SADs would be necessary, one for the treatment processes and one for the modular tanks The 

SAD process would take 8 months, assurmng that EG&G had suffiaent resources to prepare two 

SADs smultanausly It would be advantageous If the SAD for the modular tanks could be 

mbated medmtely If the Fmal S A D  demonstrated that there would be no sigdicant mpacts, 

If mght be easier to ob- a NEPA CX (Le, an EA mght not be r e q d )  0 
4 1 4 2  Stomp 

The dwxssmn for Opbon 2A also apphes to Optmn 2B, Optmn 2B cons~~ts of modular 

tanks as opposed to r e M  ponds. 

4 1 4 3  mposal 

The dtscussion for Opbon 2A, also apphes to Opbon 2B, Opbon 2B wns~~ts of modular 

tanks as opposed to rehed ponds. 

4 1 4 4  System Operabond Testmg, See 4 1.43 
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4 1 4 5  e Waste Processmg, See 4 1 4  3 

4 1 4 6  Dehw 

The ducussion for Opbon 2A also apphes to Opbon 2B, Opbon 2B constfts of modular 

tanks as opposed to rehed ponds. 

4.1.5. optiOn2D 

OptIon 2D mnmts of the same schedule and act~tIes as Opbon 2A wth the excepbon of 

r e b g  of the ponds m 8ccoTd8I1cc wth RCRA h e r  requrements. For thu, ophon, it IS assumed 

that a wlllver of the RCRA her reqwements for a clay layer would be negobated wth CDH. 

Key act~bes and associated assumpt~ons assmated wth Optm 2D are the same as thoee 

dwussed for Optm 2A m -on 4 1 2  

4.1.6 Option 4 

Opbon 4 consut of stabhzatIon of waste mto rehed ponds. The ponds to be rehed 

would be B North, Center, and appmxmately half of A Pond. The C Pond Basehe prouxsmg 

tram would be used to process pond sludges. As each waste stream IS prooessed, it would be 

placed mto the rehed ponds The ponds would then undergo full RCRA clo~ure. 

I Regulatory a c t ~ b e s  and/or ISSW assoaated wth Opbon 4 were identdied and evaluated 

The regulatory drivers are dmussed m this -on wth regards to the treatment and m-situ 

stabhbon processes. 

National Envimnnwntal Policy Act (NEPA) - An EIS would be requued for m-situ 
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stabhtron of the waste Even If the site meets sitmg cntem and lmpacts are not expected to be 

si@cant, pubhdpohtd pressure would most hkely q u u e  an EIS. The NEPA process could ' I ' 
take up to 5 years. In a h o n ,  rf the process completed, there would be no guarantee that the 

f d t y  would be b d t ,  pubhdpohtrcal oppositron could be too great. 

Rcaorvce Corrscrrrrtio. and Recovery Act (RCRA) - It IS atmated that it could take at 

least 5 years ( h s  mcludes reVrew/appd tune) to pemt m-sltu stabhtron as a RCRA 

hazardous waste landfill. The NEPA and RCRA proasses should be conducted m p d e L  

DOE Order 6430.w Safety Analysis Docnments - For thrs optron, it IS assumed that two 

disposal The SAD process would take about 10 months each and could be done sequentrally to 

gwe the tune necessary for the NEPA and RCRA processes. The SADs would be prepared m 

parallel wth the NEPA and RCRA processes. 

416.2 Readrness Assessment and System Operatrod Testmg 

In order to assure safe operatron of equrpment and systems, EG&G wdl perform SO tests and 

conduct RAs EG&G 1s thoroughly f h a r  wth the performance of these actmtres, and has 

demonstrated the abhty to successfully start up and operate systems s@cantly more complex 

than those planned for spray drymg C Pond. Consequently, the probabhty for successfLII 

operatron of SO tests and RAs, wthm schedule constramts, IS hgh for areas under EG&Gs 

1 controL Howewer, a potentd for schedule slps due to delay m recemg DOE approval to 

contmue testmg (te., hot test approval) or to mtrate waste processmg (te., hot test evaluatron 

and approval). In order to reduce the potentd for delays, EG&G should reach agreement wth 

the DOE on the folknmg items pnor to mtmhon of SO and RA actnntres: 

0 Acceptance mtena for SO tests, 



0 DOE approval authonty for SO test results, 

Level of DOE dmct mlvement  m SO tests (actne on-site versus documented 

rmew), 

0 

0 

0 AoceptancecntemforRA, 

a 

By workmg aBgtessrvely wth the DOE to iden* and resolve the types of lssues defined 

Level of RA (EG&G RA versus DOE RR), 

DNFSB mivement m approval to operate, 

DOE approval authonty for RA results. 

above, the probabhty for sucxxssful complehon of SO testmg and the RA w h  schedule 

constramts can be s@cantly mcreased. 

4163 bposal 

Ttus &on 1s not apphcable for ths opt~on. 

4164 storage 

Add~honal pmtted storage space IS not needed, consequently, ths -on IS not 

apphmble to thrs optma 

4165 Dehtmg 

As discussed m Sectson 4 1 1, "Dehtmg", the probabhty of dehstmg bemg approved by 

1995 and 1998 are 10 percent and 50 percent, respectrvely Dehtq mght m p m  the 

probabhty for on-site drsposal smce it would elmmate the need for a RCRA hazardous waste 

pemt and R e m  could b e p  sooner 'Ikerefore, the debtmg prooess should be pursued wth 



4.1.7 Option 4A 

Optron 4A coIlslsts of stabhtron of C Pond and A/B Pond waste m place Sludges from 

C Pond and A/B Pond wdl be demtnfied, dned, and capped m place. C Pond sludge dqmg 

would be scheduled to start m Apdl999 A/B Pond sludge drylng would be scheduled to start by 

August 1999 R e m  matenal wdl be reprocessed accordmg to the Basehe process and shpped 

to NTS. For this optmn, full resumptron of the " U S  contract IS scheduled for Apd1997 and 

R e m  processmg starts m Apd 1999 and ends by December 1999 

4 1 7 1  ReguiatoryAualysu 

Regulatory act~tres and/or issues associated wth Optron 4A were idenaed and 

evaluated. The regulatory drivers are ~BCUXXI m this sectron mth regards to the R e m  

treatment process and m-situ s t a b h t r o n  for this optron. 

National E n ~ n m e n t d  Policy Act (NEPA) - An EIS would be r e q d  for m-situ 

s t a b h h o n  of the waste. Even If the site meets sitmg cntena and lmpacts are not expected to be 

sigmficant, pubhdpoht~cal pressure would most assuredly reqm an EIS. The NEPA process 

0 

could take up to 5 yeam. In add~tron, even If the process IS completed, there would be no 

guarantee that the NEPA Record of h i o n  (ROD) would aUuw the f d t y  to be b d t ,  

pubhdpohtrcal opposrtmn could be too great. 

Ramme ColrscR.tior ud Recoverg Act (RCRA) - CDH is currently revmvmg the 

RCRA Part B pemt moddicatron for the basehe rem process. However, t h ~ ~  optmn Wre 

Optron ZA, 2B, and 3 may reqme a reduatron wth regards to RCRA Part B pemt 

requmments for the R e m  processmg (see Sectron 4 1.2, "RCRA" dwxssion) The R e m  

processmg wth this optmn 1s not scheduled to start untd Apd1999 Therefore, the process 

would have to be reduated for potentral pemt mcxhficahon requmments upon completmn of 
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the Remix deqn phase. 

In &bo& a full RCRA dwposal pemt would be r e q d  for thu opbon. It 1s 

estmated that it could take at least 5 years (fhLF mcludes m e w / a p p d  tune) to pemt m-situ 

stabhaon as a RCRA hazardous waste landfilL The NEPA and RCRA processes should be 

conducted m paralleL 

DOE Order 643O.w SIlfetY Analysis Documents - For thu opbon, it 1s assumed that two 

SADs would be necessary, one for the Remix process and one for the m-situ stabhzaaon or 

d q o d  The SAD process would take about 10 months for each. Slnce it wdl take about 5 years 

to complete the NEPA and RCRA pmcesses, there 1s no need to prepare the two SADs 

smultaneously The SADs would be prepared m parallel wth the NEPA and RCRA processee. 

4 1 7 2  Redness Assessment and System 0peraUona.l T a t q  

In order to assure safe operabon of equpment and systems, EG&G wdl perfom So tests and 

conduct RAs. EG&G 1s thoroughly f d a r  unth the performance of these acmtw, and has 

demonstrated the abhty to successfully start up and operate systems sigmficantly more complex 

than those planned for spray drylng C Pond. Consequently, the probabhty for successM 

operabon of SO tests and RAs, wnh schedule constmnts, IS hrgh for areas under EG&G's 

controL However, a potentml -ts for schedule shps due to delay m recenmg DOE approval to 

contrnue testmg (Le., hot test approval) or to maate waste processing (Le., hot test d u b o n  

and approval). in order to reduce the potenhal for delays, EG&G should reach agreement wth 

the DOE on the followrng items pnor to mtuihon of SO and RA actnnbes: 

0 Acceptance cntena for SO tests, 

0 DOE approval authonty for SO test results, 

Level of DOE dmxt mvohrement m SO tests (actrve on-site versus documented 



==w), 

0 Level of RA (EG&G RA versus DOE RR), 

0 ArxeptaM.m: cntena for RA, 

0 

By workmg aggmsnely wth the DOE to identdj and n s o k  the types of issues &lined 

DNFSB m k m e n t  m approval to operate, 

DOE approval authonty for RA results. 

above, the probabhty for successful complebon of SO testmg and the RA w h  schedule 

constraints can be s@can* m a d  

4 1 7 3 Storage and hposal 

For thrs optron, it IS assumed that the reprocessed pondcretehltcrete wdl be sbpped to 

"IS for d~posal. R e m  processmg IS not scheduled to be started untd Apnll999 'Rus date IS 

well after the targeted NTS open date to recene nuxed waste (December 1997) As a result, 

reprocased pondcretebltcrete would not reqm long-term storage on-site. Gnsequedy, 

&bond pernutted s t o w  space would not be needed. 

e 

4 1 7 4  Dehtmg 

As dmxmed m &&on 4 1 1, I)ehtmg", the probabhty of dehstmg bemg approved by 

1995 and 1998 are 10 percent and 50 percent, respectnrely Dehtmg mght lmprove the 

probabhty for on-site dsposal smce it would elmmate the need for a RCRA hazardous waste 

pemt and R e m  could b e p  sooner Therefore, the dehstmg pn>cess should be pursued wth 

respect to thrs opbon. However, there IS a low probabhty that dehtmg wdl have no lmpact on 

the Rema proces~lng smce it appears that dsposai off-crrte to NTS IS k e l y  to occuf before the 

delrsttng declsKln I made. 
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4.1.8 Option 5 

Optron 5 wnssts of processmg C Pond and R e m  matenal per the Baselme process and 

bposal m NTS A/B Pond waste d be s W  to an on-site RCRA landfill cell as per Ophon 

2A. Once deposited m the cell, the wastes would be dewatered, dned, demtnfied and capped m 

place. A/B Pond sludge cllylng would be scheduled to start by the summer of 1!498. 

optron, full resumpbon of the "US contract IS scheduled for October 1993 and R e m  

ptocessrng startmg m August 1998 and endmg by August 1999. NTS would be open by December 

1997 

For ttuS 

4 18.1 Regulatory Andysls 

Regulatory actnatres and/or lssues assmated wth Opmn 5 were idenGed and evaluated. 

The regulatory drnrers are discussed m ttus &on wth regards to the R e m  treatment process 

and m-situ stabhtmn for ttus optron. 4D 
National Ebvhanmtal Policy Act (NEPA) - An EIS would be r e q d  for m-situ 

stabhhon of the waste. Even I.€ the site meets sitmg cntem and mpacts are not expected to be 

srgtuficant, pubhdpohbcal pressure would most assuredly requre an EIS The NEPA process 

could take up to 5 years. In a h o n ,  even If the process IS completed, there would be no 

guarantee that the NEPA ROD would allow the f a d t y  to be built, pubhdpohhcal opposihon 

could be too great. 

Rcsolllre Consermljon and Recrwerg Act (RCRA) - CDH IS currently rmewmg the 

RCRA Part B pemt m d c a b o n  for the Basehe R e m  process. However, thra ophon hkc 

Optron 2A and 2B may reqm a re-evaluatron wth reg& to RCRA Part B pemt reqmments 

for the R e m  processrng (see -on 4 1.2, "RCRA" -on) The Remu procesmg wth tlws 

optron IS not scheduled to start untd August 1998. Therefore, the process would have to be re- 

94 



evaluated for potentral pemt modification reqmments upon complebon of the Rema design 

phase. 

In aabon a full RCRA dqmal pemt would be r e q d  for this opbon. It I atunated 

that it could take at least 5 years ( h s  mcludes rmew/approval tune) to pemt m-situ stabdmbon 

as a RCRA hazardous waste landfill. The NEPA and RCRA pn>cesses should be conducted m 

parallel. 

DOE Order 643O.lA, spletg Analysis Documenbp - For thts opbon, it E assumed that two 

SADs would be neassary, one for the Rema process and one for the m-situ stabhhon or 

&pod. The SAD process would take about 10 months for each. Smce it d take about 5 years 

to complete the NEPA and RCRA processes, there I no need to prepare the two SADs 

srmultaneously The SADs would be prepared m parallel wth the NEPA and RCRA processes 

4 1 82 Readmess Assessment and System Operabond Test~ng 

In order to assure safe operabon of equpment and systems, EG&G wdl perform SO tests 

and conduct readmess assessments RAD EG&G I thoroughly f d a r  wth the performance of 

these actnntm and has demonstrated the abhty to successfully start up and operate systems 

sipficantly more complex than those planned for this optmn. Consequently, the probabhty for 

successful operatmn of SO tests and RAS, w h  schedule constmnts, I hqh for areas under 

EG&G's control. Hawever, a potentd exlsts for schedule shps due to delay m recemg DOE 

approval to contmue testmg (te., hot test approval) or to uutmte waste processmg (te., hot test 

d u a h o n  and approval). In order to reduce the potend for delays, EG&G should reach 

agreement wth the DOE on the follmg items pnor to mtmbon of SO and RA achwbes: 

0 

Acceptance cntena for SO tests, 

DOE approval authonty for SO test results, 
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0 Level of DOE dmct mlvement  m SO tests (actwe on-site versus documented 

revlw), 

0 

0 

Acceptance cntena for RR, 

0 

By w o r m  aggressmly wth the DOE to iden* and resolve the types of ISSW defined 

h l  of RA (EG&G RA versus DOE RR), 

DNFSB and DOE-ONS mlvement m approval to operate, 

DOE approval authonty for RA results, 

above, the probabhty for s-ful completron of SO testmg and RAS wthm schedule 

constraints can be signlfimtly lncfe8sed. 

418.3 StorageandI)lsposal 

For &IS opt~on, it IS assumed that the processed wastes from C Pond and the r e p d  

pondcrete/saltcrete wdl be shrpped to NTS for d~~posal. Smce there IS already suffiaent storage 

space for the pnx;essed C Pond wastes and the R e m  process wdl not start untd after the target 

date for ope- NlX (December 1997), no add~tronal storage space IS r e q d  

418.4 Dehstlng 

As ducwsed m Sectton 4 1 1, mhstmg", the probabhty of dehstmg bemg approved by 

1995 and 1 M  are 10 percent and 50 percent, respectwely Dehstmg mght unprove the 

probabhty for on-site  IS@ smce it would e h a t e  the need for a RCRA hazardous waste 

pemt Therefore, the dehstmg process should be pursued wth respect to thrs opt~~n.  Howewer, 

dehstmg wdl have no mpact on the C Pond or R e m  processmg smce it appears that d q m d  

off-site to "IS IS k l y  to occur before the dehstmg -on IS made, 



4.2 hqmrison of Most LWly schedule for Each Option 

Two of the three pnnapal objectwes of the SPRP related to the schedule of mtres a w  ' a  I 

mmmm mpact on final OU4 closure and e h a t e  the Solar Ponds as a conmug source of 

mntsmlnatIon as soon as possible. Therefore, it was agreed that a cornpanson of the schedule for 

completron of certam cntrcal destones for each optron was a logcd prerequite to conductmg 

the PRA Ths cornpanson of the most h l y  schedule for each optm would md~cate whrch 

schedules would more +tIously meet the objectrves and should be subject to a 

(hrverseiy, the cumpatrson would uuhcate those optrons resulted m semu delays m meetmg the 

objectwes and would be remmmended that DOE gwe no further consderatIon to them at this 

tune. The top level destones deemed most cntrcal to the success of the SPRP were selected 

after a rmew of both the objectnres and the act~tres mmrporated mto the logc chams for the 

opt~ons as cfiscussed m Section 3.0 They mclude 

0 NotIce to proceed wth SPRP opbon, 

0 Ponds elmmated as a source of contarmnatton, 

0 Sludge treatment complete, 

- c Pond 

- A/B Pond 

0 Remmcomplete, 

0 Repitoq avadable, 

0 I)lsposal mto repository complete, 

0 

0 complete Phase I constnmon, 

0 

The destones reflect a nuxture of fiscal, procedural, operat~onal, and regulatory-based 

Start Phase I c o m m o n  (sod remedmtron) - OU4, 

Start Phase II mnsmon (groundwater) - OU4. 
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events The rmlestone dates for the above a c t ~ t ~ e s  demed from the most Wly tunehe for 

each opbon are presented m Tabk 4 1  WhonalIy, the schedule for each opbon were 

evaluated to deteme the unpacts of Werent key elements such as closure of hposal site, EA 

mstead of CX and IM/IRA rnstead of RCRA Part B mod&atmna Tabk 4 2  compares the 

unpact on schedule caused by changrng key elements for all pnme optmns. 
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4 3  Evaluation of Options based upon Overall Project Schedule ReqpiFements 

Erarmnabon of Table 41 mlccates that none of the optmns would result m the 

elmnation of the pond contents as a source of contmumg contammabon m the same me frame 

(2 1 month) as the Basehe opbon. Opbon 2A for example, would result m a delay of at least 

11 montbs m the elmunabon of the ponds as a source. However, If the IM/IRA pemttmg 

approach was used for regulatoxy approval, then the Opbon 2A schedule for elmunabon of the 

ponds as a source could be shortened by as much as 15 months, 4 months earher than the 

Basehe schedule. S+€y, Opbons 2A, 2B and 4 would delay the complebon of Phase I 

remdatron of OU4 by about a year whch would almost certatnly have sinrficant regulatory 

mterest smce the complebon date for Phase I I not yet mcorporated mto the IAG In fact, h s  1- 

year delay mght effectrvely be considered a shppage of the start date unless it I demonstrated to 

the regulators that sigruficant remedral acmty WIU commence on the start date and WIU be 

mamtamed at a reasonably constant and contmuous level throughout the construcbon p e n d  (In 

other words, it would not be sufliaent to estabbh a construcbon area support f d t y  and then 

suspend operabons for a year or so untd some of the pond contents were transferred to long-term 

storage) 

The schedule for Optmn 1, &posal at the Enwocare Wty has the idenbd date as the 

Basehe for ehumtmn of the ponds as a source. However, it would reduce the R e m  schedule 

by a year and would also mmmuze the nsk of & b o d  treated waste frulures dunng storage on- 

site 

I Opbon 5 would elmmate C Pond as a source m the same tune as the Basehe and would 

eltrmnate A/B Pond as a source about 9 months later than the Basehe. However, the A/B Pond 

wastes could not be treated and &posed untd February u)oo, almost 4 !4 years after the Baselme 

case. Addrbonally, Opbon 5 would delay the complebon of Phase I remedtabon by about 4 I 
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months. 

4.4Estimating prd#Mlitics lor Eoch Option 

Probabhtres were estmated for both the key elements and a c t M t e  that compflse each 

l o p  cham as well as for the complete optrons Two probabhtres were estunated: (1) the 

probabhty that the key elements or actmtres would be accomphshed wthm the most Uely tune 

duratron (whch we= also translated mto the probabhty that the optron m its entmty could be 

completed wthm the most k l y  project schedule) and, (2) the probabhty that the optron would 

be allowed to proceed (Le., acceptable/approval by the pubhc, pohtrd and regulatrm) 

The first set of probabhtres, those assoctated wth the key elements and actmtres, were d e d  

from mtemews wth one or more EG&G (and sometunes subcontractor) staff who were mait 

knowledgeable about that key elements or actmty. In as many cases as p i b l e ,  several EG&G 

or subcontractor staffwere m t e m d  m order to develop a better level of c;onfidenoe m the 

final probabllrtres. For example, for the RCRA pemttmg actrvrty, mput was garnered from K, 

London, P Agullar and R Ogg and used to define the most k l y  tme durabon for a RCRA 

Part B pemt, RCRA Part B permit moddicauon or a pemt usmg the IM/IR4 process. 

Strmlarly, estabb- the probabhty of completmg the treatment process m the expected 

schedule was done by ducussion wth S. Keith of EG&G and wth T Bittner of " U S  

Once these probabhtres were estabhshed, they were assembled m sequence follmg the low 

cham for each optroa Smce the loge cham shows the dependency of each element of a c t ~ t y  

upon the pmceedmg act~tres or elements, it was then pible to reww the cham and ident@ 

the h t m g  probabhty that the planned schedule could be a c M  For those act~tres or 

elements that can not proceed untd more than one p m o u s  element or actMty 1s combmed, such 

as transfer pond contents A/B as show0 m Figure 4.4 1 below, the probabhty that transfernng can 
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start IS the lowest of the probabhes of all controhg (previous) elements or actrvltxs (m ths 

case the 85 percent probabhty that the RA WIII be completed on tune) smce the a c t m t ~ ~  are 

essentdy mdependen. 

* 

‘ e  

I Id i n  in- 

Id 

4.4-1 

Note that the pr0babht.x~ for some act~ t~es  change wth tune. For example, the probability that 

the NEPA process wdl be completed IS 90 percent by March 20,1994, but goes to 100 perccnt by 

Apnl 1,1995, *h IS when it must be completed sl~lct it controls the start date of Title II 

-1gn. 

The probabhty that the optIon wdi &eve the mmt likely schedule, then, IS the 

mtegrabon of the probabhtxs of CompIetIon of all of the key a c t ~ t ~ e s  that make up the logrc 
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cham for that option. For example, Figure 4 4 2 shows the key actnnty logc cham for Option 4, 

on-site dspo6al. The probabhty of a c h m g  the most k l y  schedule IS the sum of multrplymg 

the key element probabhties together. In t h ~ ~  case, the key elements and probabhhes are the 

EIS, ( 9) the on-site dsposal operations (whch mcludes the processmg of all the SPRP wastes) 

(8) and final closure (1 0) The probabhty that the most k l y  schedule for Option 4 wdl be 

acheved IS then 0.9 x 0.8 x 1 0 = 0 72 or 72 percent. 

The p r o b a b h t ~ ~  developed for each option as dwxssed above sewe as mput to the PRA 

m d l ,  VERT. H-r, p e n  the tme constramts for this task and the delays m recemg much 

of the schedule mformamn, many of the mtd VERT runs were made usrng a sunpl@ng 

assumption that the probabhty of a c h m g  the most k l y  schedule (tune duratron) for each 

element and a c t ~ t y  was 1 0 However, to creak a probabhty dstniution for the schedule, the 

maxmum and mlnlmum tune durations for each element or a c t ~ t y  were also mput. Thus, the 

program calculated a normal probabhty dstnbution for each element or act~ties usmg those 

three tune duramns: most hkely, maxmum, and m u m  and m t e p t e d  these dstnbutions 

across the en= l o p  cham 

The other probabhty needed for this analysis IS the probabhty that a gwen option wdl be 

allowed to proceed (succeed). Those probabhties were also establdd through extenslve 

dscussions wth EG&G and, m some cases, DOE stafE For examp4 the probabhty that “IS 

would be allowed to accept low level -waste (LLMW) IS cruual to the Baselme and Optmns 

2A-2D, 4 4  and 5. The probabhty that N X  would be h c e d  for LLMW was estmated by R 

Hams of DOE to be 100 percent, but he also estunated that there was only a 30-percent 

probabhty it would OCCUT by October 1995 and 70 percent that it would occur by December 1997 

Slrmlarly, p n  the htory of antagolllsm to RFP by the pubhc, EPh and state offiaak, the 

I probabhty that the EIS ROD for any of the on-site dsposal Options (4,4A, and 5) would 



support that optron was atmated to be no hgher than 30 percent by almost everyone 

quesiloned. 

The probabllrty of success and the mam ISSW related to that probabhty are s- 
I 

UI Table 43. 
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TABLE 4-3 ESTIMATES OF PROBABILITY OF SUCCESS 

OPTION 

Basehe/( 1) 
EC 

2A 

2B 

2c 
2D 

3 

4 

4A 

5 

PROBABILITY 
FOR SUCCESS 

75% 

65% 

85% 

60% 

30% 

20% 
30% 

ISSUES RELATED TO PROBABILITY 
FOR SUCCESS 
A d b h t y  of NTS degradabon of waste 
forms 

hcensmg of Enwocare for Pu change m 
WAC, new procedures 

NTS opemg on tune, cost EA sufihent 

RemaVal of sludge from tanks 

Violates plant EIS 
Pemttmg of non-RCRA storage pond 

Site/wnstruct new b d h g  HHH 
hazardous (ox~dmd) waste form 

30% 

30% 

Pubhc and pohhcal resutance to on-site 

Pubhc and pohtical resutance to on-site 
disposal 

Pubhc and pohhcal resutance to on-site 



5.0 DEVEUlPMENT AND EVALUATION OF COST 

Cost estmates for each opt~on, based on achemng the mat likely schedule, were 

prepared by Project Time and Cost, Inc Tzus sectton summ- the major rrssumpt~ons that 

drxve the costs for each opQon and p m d e s  an analyss If those costs 

5.1 Cost Evdnatioms 

Tables 5-1 thmgh 5-8 pmde u3C costs for each pond sludge proceswrg opt~oa 

a d y d .  Tabk 5-9 summanzes the costs for all opt~ons. 

*on 5.1.1 below ducusss the costs m a t e d  wth the B a s e l t u r n  option. 

S- sect.101~ discuss costs associated wrth other opt~ons and iden* cost changes as 

compared to Basehe. 

5 1.1 

I The BaseheNIS cost estmate (Table 5-1) IS based on the followrng actMties occumng 

111 the tune frame of FY94 through FYO2 

0 

0 

0 

0 

0 

Process sludge $193,823,000 

Design, Constructmn and operatmn of process to treat C Pond sludge and AB 

Pond sludge, and the emstmg mentory of pondmete and saltcrete 

Water Management $40519,OOo 

Treatment of lTS waste wth the Bddmg 910 evaporators 

Remedutm of OU4 sod $87-000 

Pad operations $76,879,000 

Handhag, storage, mamtenance, shpment and cllsposal of waste forms. 

Techtllcal Support $3,805,000 
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PrOJ&SUppOrt $18,977,000 

Addmg contmgency and d a t r o n  shown m Table 5-1, the total LCC costs for 

BaselmeNIS IS $582,345,000 

512  Optron 1 Basehe/Enmocare 

The Baselme/Envrocare cost estmate m Table 512, IS smular to the Baselme/ NTS 

estmate wth the follawrng major exception 

0 Sludge processlog and pad operabons end 2 years earher due to &posal site 

adabhty Pad operatrons costs change fiom $76,879,000 (for Baselmem) to 

$58,048,000 (for Baselme/Envmcam) 

The resultant sub-element of LCC are 

0 Processsludges $185,409,000 

0 Water management S40,519,,000 

0 Remdation of OU4 at m woo 

0 Pad operation S5&,048000 

0 Techdsupport $3,805,000 

PrOJeCtSUPpOfi $189977,OOo 

Mdmg contmgency and d a b o n ,  costs shown 10 Tabk 5-2, the total LCC for 

BasehefEmmme IS $537,022,000 

5.13 Option 2A (RCRA Lined Ponds for Tempormy Storage) 

The Optron 2A cost estmates (see Table 5-3) vanes from the Basehe estrmate m the 

follmg major items 
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Pond sludge processmg costs are lower ($188,529,0 vs $193,823,0) due to 

equpment lease casts 

Pad operatmns costs are lugher ($79,564,CUM vs $76,8'7!3,000) because It includes 

the costs to rehe the ponds and escalate from pushurg out work scope. 

The resultant subelement of Lxx costs arc 

0 pr<xsesssludge $188529,ooo 

0 Water Management s40510,000 

0 Remexhaoon of OU4 sod $ 8 7 a O O O  

0 Padoperaoons $76W1,000 

0 Tecbcalsupport $ 4 , 0 0  

0 ProJectsupport ~~3aOOo 

Addmg contmgemcy and escalabon, the total LCC c a t  for Opbon 2A IS $613,133,000. 

5.1A Option 2B flanks near P o d  for Temporary Storage) 

The Optlon 2B atmate (Figure 5-4) vanes from the Baselure estmate KI the followrag 

major items. 

0 Pond sludge processmg costs are lower ($188,52O,OOO vs $193,823,ooO) due to 

equpment lease costs 

Pad operat~ons costs are more ($76,987,000 vs. $76,879,000) because the s m g s  111 

pad storage (2 less years) IS o h t  by the c a t  of the modular tanks 

The follmg sub-elements of LCC are 

0 procesSdudge $18s52o,ooo 

0 Water Management $40519,OOo 

111 
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0 Remdabon of OU4 sod $872389000 

0 Pad operabons and tank mnstrucbon $76,987,000 

0 Techcalsupport $4 ,e000  

PrOJeCt SUppOrt $2ww00 
Addmg contmgency and d a b o n ,  the total LCC cost for OpMn 2B IS $610,260,000 

5.1s Option 2D (non-RCRA Ponds for Temporary S b m )  

Cost elements for this optlon are idenbcal to those esbmated for Opbon 2A except the 

mnstru&on cost IS $6OO,OOO less by omttmg the clay h e r  (see Tabk 5-5) 

5.1.6 Option 4 (On-site Disposal) 

The Optmn 4 cost atmate (Table 5-6) vanes from the Basehe eswte as f o h w  

0 Pond sludge processmg costs are lower ($137,881,000 vs $1!93,823,ooO) due to the 

ehmahon of design, p'ocuement, and ConstrwAon of AB Pond processing 

eqwpment (C Pond eqwpment Wrll be used), and elmnabon of the costs for half 

crates and bladdem. 

Pad operabons costs are lower ($61,542,,ooO vs $76,987,000) due to elmnabon of 

cosfs 8ssoc18ted wth transport and drsposat 

The resultant subelement of LCC costs are 

procesS sludge $137,881,000 

0 Water Management $40319,000 

0 Remdahon of OU4 sod WrnooO 

0 Pad operabons $61542,000 

Tecbcalsupport M3so,ooo 
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h J W  SUppOlt $23,04&rn 

m n w n q  and d a h o n ,  the total LCC cost for Ophon 4 15 $515,576,000 

5.1.7 

The Optmn 4A cost estunates vary h m  the Basehe costs ~tl the fobwmg major items 

Optiolr 4A (Partinl On-Site Disposal 

0 Pond sludge processmg costs are lower ($101,830,000 vs $193,823,000) due to 

elunmatmn of AD Pond sludp processmg requrrements. 

Pad operatms costs a lower ($59,769,000 vs, $76,879,000) due to parhal 

elmunabon of transport and bpaal costs. 

The resultant sub-element of LCC costs are 

Processsludge $101,830,OOo 

Water Management $40519,9,000 

0 Remedmbon of OU4 sod maw00 . Padopemtlons $59,769,000 

0 Techn~calsupport $3,805,000 

PrOJ&SUppOfi Sl&977,,ooo 

Addmg contmgency (15 percent) and escalabon, the total UX cost for Opbon 4A 18 

I $455,8)6,000. See Tabk 5-7 for the cost dutriiubon by year. 

I 5.1.9 Option 5 Vartial On-Site Disposal) 

The Opbon 5 costs atmate (Table 5-8) vanes from the Basehe estmate as follows. 

0 Pond sludge processmg costs are lower ($156,13O,ooO vs $193,823,ooO) due to 

elmnabon of A/B Pond sludge processmg reqmments. 

Pad operataons costs are lower ($76,23O,W vs $76,87!9,00) due to partd 
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elmmatmn of transport and bposal cosfs. 

The resultant sub-element of LCC costs are. 

Processsludge $ 156,130,000 

0 Water Management $40519,000 

0 Remedmtmn of OU4 sod mam 
0 Pad operatlorn $769230,000 

0 T e c W s u p p o r t  $3,&05,000 . ProJectsupport $1&977,000 

Addmg contmgency (15 percent) and escalation, the total LCC cost for Optlon 5 w 

$537,330,000 

5.2 DEVETDPMENT OF MINIMUM AND MAXIMUM COSTS 

The LCCs were used m two ways to develop the cust range (mmlmum and maxunum) 

expected for each optlon. Fmt, the LCCs were used as mput to the PRA madel, VERT, whch 

computed a cust btniiutlon frequency m a t e d  wth the tune dumbon ranges developed durrng 

the schedule analyss. Thts cost dutriiuhon was exammed and the cosfs Bssoc18ted wth the 30 

percent and 80 percent frequency selected as reasonable mlnlmums and m8~1111ums. 

Smce the VERT runs drd not analyze costs for water management (smce that a c t ~ t y  IS 

essentially mdependent of the SPRP and OU4 and those costs are considered to only be ROM) 

the mtmmum, most hly,and maxmum cosfs from the VERT runs (3096, W o ,  80%) were used 

to estabhsh proport~orn whch were then multlphed by the LCC for the system to estmate the 

assoctated mmlmum and maxunum cust. For example, for Optmn 4A the 30/50 percent 

proportion from the VERT a t  run IS 0 99 and the 80/50 proportmn IS 1 01. Thus, the VERT- 

based mtmmum and maxunum cast for that opbon (LCC=$376M) would be approxmately $372M 
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and SWM. 

Adjustment to these costs were made, If necessary, to 8ccount for possible schedule delays 

or advancements that could not be mtegrated mto the VERT models m the tune avadable Thu 

mcluded such events as the fadure to complete the SO testmg and approval m tune to complete 

procesmg the same year (whch would cause a schedule sllppage of 8 months to a year for either 

C Pond or A/B Pond pmcessmg and of 16 months to 2 years If it happened to both) Another 

event that was factored mto the m m l m i ~ u m  cost adjustments was changes m the 

avadabhty for the &pod srtes. For example, If the “IS site ope- P delayed a year, thu adds 

approxlmakly $23M m costs to each opbon. Cmversely, If Nl3 opens sooner, comparable 

s m g s  would be reahd. Smlarly, the possible cost savmgs of completmg the EIS and RCRA 

Part B pemt needed to estabhsh a RCRA landfill on site sooner was factored mto the estmahon 

of mlnlmum custs for some optrons 

The data &able wthm the tune frame for thrs task h t e d  the complebon of cust 

analyss usmg VERT to the Baseltne case and Ophons 2A, 2D, 4, and 4A for ths report. The 

remamng optmns arc presently bemg analyzed. 

The mllllmum and m8x1Dzum costs for each opbon and the assmated worst c ~ s e  schedule 

are presented m Table 5-10. 
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Probabhshc b k  Analysis (PRA) p m d e s  a sophlshcated tool to mampulate and analyze 

complex mformahon contammg uncemhes The first step m any PRA 1s to b d d  a modeL 

lhs model should mclude considerahon of all ophons for a c h m g  a goal or a rmlestone and all 

actMhes assocrated wth each ophon. Considerahon should be p e n  to the cust and tune 

vanables assomated wth each of the vanous actnnhes. The uncertamhes m these vanables 1s 

taken mto 8ccounf by s e h g  a probabhty htriiubon around the mean trme and cost for a 

parkdar actnaty Each actnaty 1s hked to other actrvlhes by use of b c  chams. AU actmtxs 

are mtuited from an mput node and ternate at an output node as illustrated below- 

-9 1 

N1 N2 

ne! 1 

where N1 1s the mput node and N2 the output node for actnaty 1 Cbntmgenaes can be 

accounted for by a separate actMty path between the same nodes N1 and N2 as shown below- 

where achwty 2 and actmty 3 represent confingent actrvlhes that may be r e q d  to reach the 

same goal or node N2 

After the l o p  cham or model 1s constructed completed wth tune, tune drstriiubon, cost, and cost 

drstriiuhon, expetrments are conducted usmg random numbers and Monte Catlo techques to 

test out the consequences of vanous aspects of the model for each ophon. Durrng thrs prooes~ 

the analyst gams mats concemng key aspect of the model that are needed m re-g the 
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modeL After the model has been tested and reiined, then the consequemxs pred~cted by the 

model are an- and used to compm wth the coaoe~uences pxdcted by the models used for 

the other ophons under considerahon. 

6.1 VERT 

The analys~~ of the baselme processmg of the Solar Pond sludge usmg PRA techmques 

has been performed usmg the software Venture Evaluahon R m e w  Techmque (VERT') Thn 

software has been wdely used for the past 20 years for PRA apphcahon and IS awlable from the 

US Army hptm Management Center, Ft. Lee, VA Thn code c ~ 1 1  be used to process a 

comphcated logc cham wth many smultaneous a c t ~ h e s  and contmgenaea The output of this 

code p m d e s  probabhty dstnibuhon estuna- of tune and CoQt associated wth major goals. 

The Baselme Processmg h g c  Cham shown m Figure B-4 was used as the bass for the 

PRA modeL Ttils logc cham show the expected tune for each a c t ~ t y  Cost estunates for each 

of these a c t ~ h e s  were based on detded Cost breakdown mformahon dated March 1,1993 as 

supphed by EG&G Rocky Flats, Inc. In the f o l l m g  ducussion the VERT PRA model WIII be 

h i  the mput assumphons documented or j~stdied, and the prexhdon of VERT ducusd. 

621 V E R T M O D E L  

The hgc  Cham shown m Figure B-4was used as the  bas^ of the VERT model. Thn 

logc cham was broken mto three parts C Pond, A/B Pond, and k m m  m the actual VERT 

model m order to su31plQ the anaiys~~. The output results of C pond were used as mput to the 

A/B Pond model and the output from A/B Pond used as mput to the R e m  modeL In add~hon, 
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I 
the cost for " U S  Project Management, Pad Operatrons, Techmcal Support, and Program 

Management that were not clearly Bssoctated wth a partmhr act~ty were lumped together as a 

srngle a c t ~ t y  mth a duratlon extendmg for the en- tune projected for basehe  p"asrng. 

6 2.2. Documentatmn of VERT Input 

Consxkrable judgement IS r e q d  m estabhhmg the tune and cost variables for the 

model described a h .  As mdIcated, the expected tune for each a c t ~ t y  was obtained the Loge 

Cham &gram shown m figure B-4 The probabhty distriiuhon around expeckd tune 

r e q d  the sel-on of a mlnlmum and maxunum tune as well for completmg each act~ty .  

These selectrons were made on the basls of consultatlon wth expenenced Rocky Flats personnel 

and judgement by ICF KE personnel responsible for malung these esttmates. 'These estimates are 

documented on VERT Input Forms and VERT mput data pnxented rn Appedx C, and the 

VERT output presented rn Appendm D These estnmtes can be seen on the DTIME h e  rn the 

VERT output echo of the mput data (generally found on page 2 of the output) as the last three 

numbers. "he first of these numbers IS the mlnlmum tune estmated to complete the act~ty,  the 

second IS the maxunum tune, and the last IS the expected tune to complete the actrvlty. 

e 

'The cast m wts of thousands of dollars/month for each a c t ~ t y  IS also gnren m the VERT 

output on the RCOST h e  m the fom 

c ( t ) = A t + K  

where A and K are constants and t IS tune m months. The constant A IS represented on the 

RCOST h e  as SK. If no number appears after SK then the constant A I zero The constant K 

IS zero m most cases. The cost value used for mput were ob- by summmg up all cost for a 

part~cular a c t ~ t y  and dtvldmg by the expected tune rn months r e q d  to complete the actnnty. 

For example, the C Pond output mdcated an expected tune of 18.27 months to complete 
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demobht lon  and a cost of $27,850 thousands of dollars plus an &tlonal cost $26,040 

thousands of dollan for storage and &pod. Therefore, C Pond mput to the A/B Pond portJon 

of the logc cham I computed as follows 

c(t) = ($27,850/18.27)t + $26,040 

whch yelds 

c(t) = $152436t + $26,040 

as shown on the VERT RCOST h e  assoaated wth a c t ~ t y  A10 (see VERT Run ABPDO302 

dated 03-03-93 Cost for other act~tles are computed m a slrmlar manner but are generally 

demed by addmg up the cost from the detaded cost estmates supplred by EG&G and then 

b d m g  by the expec~A tune to complete the actMty Therefore, the cost estmate for most 

actMtles have a value of zero for the constant K. 

The node assqnments are also hted m the VERT output on the h e  precedmg the 

DTIME he. The nodes are generally assigned m ordec NO1, NO2,..., N25, .. 
the first node lmted and the output node I the second node bted. 

The mput node o 

The node de;plgnatons as htd, All, And, Temtmg,  and Monte Carlo can be seen by 

mspectmg the node hues whch follow the actMty ha These designat~ons are as follows: 

1 m the 1st column m b t e s  an htd node 

2 m the 1st column m b t e s  an AU node 

1 m the 2nd column d a t e s  a termmaw node 

2 m the 2nd column mdIcates an And node 

3 m the 2nd column mdcates a Monte Carlo node. 

6.2.2.1 VERT RESULT OF BASELINE PROCESSING 

As mhcated above the Basehe Processtng optlon as dustrated by F”lgure B-4, was dnnded 
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mto three smaUer models: C Pond, A/B Pond, and RemDL The C Pond model duded the CoIpt 

associated wth C Pond whch were estunated to total $37,186k m the de- pnce estmates 

supphed by EG&G plus 325,146k for specrfic C Pond Pad Operabon Cost for a total of $62,332k. 

The A/B Pond model mcluded the 329,840k estrmated spedcally for A/J3 Pond plus specific pad 

operabon cost for A/B Pond of $6,213k and m e u o n  mcluded the $62,332k cost h m  C Pond 

as an mput for a total of 398,385k. The R e m  model mcluded the $82,689k specifically 

earmarked for Rema plus $l1,804k for pad operations specifically earmarked for R e m  plus the 

3-k h m  the A/B Pond model as an mput for a total of $192,878k- A SecOLlcl Rema model 

was used wh~& also included the followrng add~boual cost- 

@ 

"US Project Management = $23,714 thousands 

Non-speafk Pad Operatton Cost = 

Techmcd Support $ 1,911 

$65,085 

Program Management = $ 16,191 " 

Total $106,901 

Themfore, thm second R e m  model uses a total of $299,779k of estmated cost lhs 

model whch represents the total composite model excludes only Water Management and 

Assessment & Remedamn cost whch total $117,599k. 

6.2.2.2 RESULTS OF C POND MODEL (VERT Run CPDOW) 

This model pre<llcce the followmg. 

Prepare for Hot Test: 

Time = 9.22 months wth std. error of 0.56 months. 

Cost = 11 43 d o n  wth st& error of 1.15 &n. 

Complete C Pond Treatment 
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Time = 14 10 months wth std. error of O.% months. 

Cost = 24 89 d o n  wth std. error of 241 &on. 

. Storage&I)lspOsai 

Time = 5984 months wth std. error of 240 months. 

Cost = 50.93 d o n  wth std. error of 1.91 d n .  

Demobhhon 

T i e  = 18.27 months wth std. error of 0 95 months. 

Cost = 27M W o n  wth std. error of 1.99 Won. 

It should be noted that the model schedules 165 months from pmject uutmbon to the 

complebon of demobkahon. The VERT model prechcts thu wdi take 18.27 months wth less 

than a 10% chance of complehon m the 165 months scheduled. The cost for C Pond actnrrtres 

from the mt breakdown estmates hsted above 1s $6233ZM. This model p d c t s  a cost of 

$24 89M for all m h e s  through completron of C Pond Treatment, a storage 4k h p o d  cost of 

$26.04M., and a dem0bhat.m cost of $2%M for a total of $53.89M wth a std. error of about $2 

d o n .  Tius 1 s844M less than the cost estunate pmded by EG&G. 

The C Pond results serve as an mput to the A/B Pond ModeL Thuf mput 1s computed 

below: 

c(t) = ($27 8W18.27 &on/month)t + $26.04 &on 

C(t) = ($1,52436 thousand/month)t + $26,040 thousand 

6.223 Results of A/B Pond Model (VERT Run ABPD0302) 

m model prexkts the f 0 U m g  

Prepare for Hot Test 

T i e  = 23.83 months wth std. error of 1 08 months. 
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e Cost = 65.53 d o n  unth std. error of 1 17 d o n .  

Complete Treatment of Waste 

Time = 2850 months wth std. error of 1.25 months. 

Cost = 7977 d o n  wth std. error of 251 d o n .  

S t o r a g e & D I s ~  

Time = 41 18 months wth std. error of 1.53 months 

Cost = 86.41 &on wth std. error of 243 &n. 

D e m o b h t m n  

Time = 33.71 months wth std. error of 1.26 months. 

Cost = 85.00 d o n  wth std. error of 256 &n. 

It should be noted that the model schedules 30.0 months &om project mtmhon to the 

complehon of d e m o b h h o n  of A/B Pond equpment. The VERT model p h c t s  thu wdl take 

33 71 months and less than a 1% chance of complehon m the 30 months scheduled. The cat  for 

A/B Pond actnnhes from the cost breakdown estmates kted above IS $98.385M. 

p h c t s  a cost of $79 77M for all actnnhes through complehon of A/B Pond Waste Treatment, a 

storage and bposal cost of $6.64M, and a d e m o b h h o n  cost of $5.23M for a total of $91 64M. 

The dd'feremx between the detakd cost estmate and the VERT p-n I s75M. &am, 

thu output H used to proMde mput to the R e m  m&L The cornputahon of tlus mput I gmn 

belW 

0 
model 

C(t) = ($85,000/19.5 thousand4month)t + $6,640 thousands 

C(t) = ($4,35897 thousanWnth)t  + $6,640 thousands 

62.2.4 Results of R e m  procesS Model (VERT Run RMIX0303) 

This model p d c t s  the f o l l m g  
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e Prepare for Hot Test 

Time = 3220 months wth std. error of 1 09 months 

Cost = 137 73 d o n  wth std. error of 200 d o n .  

Complete Treatment of Saltcrete 

Time = 4287 months wth std. error of 1.28 months 

Cost = 178.97 d o n  wth std. error of 3.61 d o n .  

Disposal 

Time = 49 82 months wth std. error of 1.47 months. 

Cost = 190.32 d o n  wth std. error of 3.77 d o n .  

Demobhbon 

Time = 49.82 months wth std. error of 1.47 mntha 

Cost = 181.73 d o n  wth std. error of 354 mdhon. 

It should be noted that the model schedules a four month tune lag between the 

d e m o b h h o n  of A/B Pond equpment to the start up of the Rem Process In add~hon, the 

schedule pr~jects 46 months h m  the start of R e m  ProCesJ to the complehon of demobhtmn. 

The VERT model p d  h s  udl take 49 82 months. The cost for Rema procesS a c t ~ b e s  

from the cost breaEQwn estmates l ~ ~ t e d  above IS $192878M. Tl.u model predrcts a cost of 

178.m for all actnntxs through complebon of R e m  Process treatment of Saltcrete, a d1~po6al 

cost of 113% and a d e m o b h t m n  cost of 276M for a total of 193 08M. The Merence 

between the detaded cost atmate and the VERT p h m o n  IS only 0202M 

6.225 Results of R e m  Process Composite Model (VERT Run RMIX0304) 

The total tune between the mhabon of C Pond a c t ~ t ~ ~  through to the demobdmtmn of 

R e m  Process IS p d c t e d  by VERT to q u e  $3.5 months wth a mlnlmum tune of 79 4 months 
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wth a 10% probabhty and maxuuum tune of 86 4 months wth a 90% probabhty The expected 

tune IS used m the compoate model to detemune the monthly Cost for the " U S  Project 

Management, the Non-Elpeclfic Pad Operation Cat, Technrcal Support Cost, and Program 

Management. These c a t  as totaled above amount to $106901M. The Cost/month, c(t) 1s 

computed below as: 

C(t) = ($1W,901/835 thousands/month)t 

c(t) = ($128025 thousands/month)t 

The R e m  procesS Composite Model uses t h ~ ~  cost for an dhonal  a c t ~ t y  that ~ ~ X ~ K C S  

and expected tune of 835 montbs, a mlnlmum tune of 794 months and a maxmum tune of 8fj.4 

montbs Except for an a&tIonal start node and this add~t~onal actmty, t€us model IS idenhd to 

the Rem procesS ModeL 

Ths d p m & s  the f o l l m g  

Prepare for Hot Test 

T i  = 3243 months wth std. error of 130 month 

Cost = 13809 d o n  wth std. error of 232 d o n .  

Complete Rermx Process Treatment of Saltcrek 

T i e  = 4269 months wth std. error of 1.25 months. 

Cost = 17850 d o n  wth std. error of 2.83 d o n  

RemPnx3essI>lsposal 

T i e  = 49 82 months wth std. error of 1 45 months. 

Cost = 190Z d o n  wth std. error of 3 72 d o n .  

RemaProcessDemobhbon 

T i  = 83.10 months wth std. error of 1.44 &n. 

Cost = 28815 d o n  wth std. error of 4.00 &n. 

133 



It should be noted that the model schedules 80 months from the uutmtron of C Pond 

~ @ actmtres through to the mmpletron of demobhtron for the Remm procesS, The VERT 

COMPOSITE model p d c t s  ths wdl take 83 1 months. The cost for the e n t m  baselme project 

based on the detalled cost estmates as mdIcated above IS $299,779 Ths cost figure excludes only 

Water Management and Assessment and R e d a h o n  cost. The VERT c o m p i t e  model p r d c t ~  

ths cost to be $1785 M for all act~tres through to the completm of the Rem Process 

treatment of Saltcrete, a dtspogal cost of 11 75M, a demobkatmn coot of 276M taken h m  the 

first Rem Prooess model results, and a cost for the " U S ,  Pad Opa, Tech Support, and 

Program Management of $106.BM for a total of $299 9M. The Merenee between the detded 

I oost estlmate and the VERT pnxbmon IS only 0 121M 

6.23 CONCLUSIONS 

The VERT models descn'bed above mdcated that the baselme process d r eqm  a tune 

duratron ranpg from 79 4 months to about 86 4 months and a cost r a n p g  from about 285M to 

315U These models can easdy be moddied to account for contmgenaes and more precise 

algorithms for tune and cost for the vanous actnnt~es. 

I 

63 OlpIlON2A 

The Ophon 2A Process has been snalyzed usmg the PRA software VentUte Evaluatmn 

Rmew Techque (VERT). Tlus analys~~ mcludes p r ~ j e ~ t e d  trmes and cost. In the followmg 

dwxssion the VERT model wdl be descrrbed, the mput assumtmns documented or justdied, and 

the p d m o n  of VERT discussed. 
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63.1 VERTMODEL 

The VERT model was adapted from the pr~jected actMty L o p  D m p m  (figure B-6, 

located m Appendm B). VERT may be used to model all pr~)ected a b e s  shown m the 

&agram, however, sl~~ce only tune, cost, and probabhbes were avadable for the mam h e  pmjezt 

act~bes, the model was festflcted to cover only the awlable mformabon. The VERT model 

makes use of a mmlmum, an and a rnaXlIIlllIIl me (m months) for each ac t~ tg  Coats 

for each a c t ~ t y  we= d ~ d e d  equally between the number of eqected months for that part~cular 

actnnty Thrs mformatmn IS presented m the VERT mput documentabon (found m Appenda C) 

and the VERT runs (located m Appendm D) 

The VERT model b e p  wth an mbal start node, NO1, wth 21 separate arcs emanatmg 

from the node. Alag tune, assoclatedwth 17 of these mml act~tres (NEPADocumentatxm, 

procurement, personnel tramtug, eqwpment mtegrabon, procedures and documents, designs, and 

readmess mews), was selected for modelmg so as not to cause a project delay The specific lag 

tunes assumed for the 17 arcs emanatmg from the mtml start node are hted belm 
l 
I (Ml) Time to start of w o n  Personnel Trammg 

(AO7) Time to start of Procurement (C Pond) 

(AO9) Tihe to DOE Wanrers 

(All) Time to start of Operaborn Personnel Trammg 

(A14) Time to start of Procedures and Documents (C) 

(A16) T i e  to DOE Approval for Hot Test (C Pond) 

(A25) Time to start of Readrness Checkout 

(AN) Tihe to start of Procedures and I)ocuments (NB) 

(A42) Tihe to start of Operat~~ns Readmess (AB Pond) 

(A30) Time to start of Designs (AB Pond) 

48.5 months 

480 months 

50.0 months 

515 months 

46.0 months 

56.0 months 

275 months 

620 months 

640 months 

46.0 months 

I 
I 
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(A36) T i e  to start of Procurement (Ab3 Pond) 

(A38) T i e  to start of Chlomataon (A/B Pond) 

(A51) T i  to start of Treatablllty Stwks (Rem) 

(A57) T i m  to start of Procurement (Rem) 

(A63) Time to Operataons Read~ness (Rem) 

(A59) Time to start of Procedures and Documents (R) 

(A61) T i m  to start of Trauung Operataons Personnel 

The VERT model uses 79 Merent arcs, labeled A01 through A79, and 57 Merent 

49 0 months 

65.0 months 

43.0 months 

56.0 months 

85.0 months 

67 0 months 

87 0 months 

nodes, labeled NO1 through N57 Many of the arcs are labeled by the a c t ~ t y  name assocrated 

mth the arc, such as Cold Test (C Pond) for A04 and w o n  Stage 1 (AB Pond) for A32 If 

the a c t ~ t y  8ssoc18fe wth the arc has a probablllty of less than 1.0 of bemg completed, that 

probabhty IS also mcluded m the mput (for example, DOE Approval for Hot Teat (A/B Pond) 

was judged to have a 0.95 percen chance of completion at A35). The termrnal nodes (NO7, N22, 

N35, N36, N48, N52, N56, N57, and N58) are mdIcated m the VERT run by a T. VERT average 

output dormahon IS dcated for these nodes. For examp4 N58 requues an average of 71.06 

months and a cost of 57,299,320 dollars. 

6.3.2 DOCUWNTATION OF VERT INPUT 

Cons~derabk judgement IS q d  m estabhshmg the tune and cost vanables for the 

~ 

model described above. As md~cated, the lag tune for arcs luted above were selected so that the 

tune would not mpact the project schedule. The tune for all other a c t ~ h e s  were sew 

througb consultahon wth EG&G personnel and documented on VERT Input Forms (Appenda 

C) by the ICF KE person responsible for assessmg the a c t ~ t y  

The cost for lag tune arcs and tem.unal arcs (A28, AM, A45, A50, A67, A71, A75 and 
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A76) are assumed to be zero The cost for all other arcs was obtamed from the Opbon 2A 

Schedule ActMty Custs, dated March 1,1993 The costs hted m the document were correlated e 
wth the arc actnntxs and dnnded by the expected tune for a partmhr actrvrty For example, the 

cost of Procurement (C Pond), whch 1s AOS, 1s hted at 1905 thousands of dollars. The expected 

tune of ths achwty 1s 2 months. Therefore, the cost for ths actMty 1s: 

I 

C(t) = 1!405/'2 = %2.5/month m thousands of dollars. 

Mathematical formulas for costs were developed m a s m h r  mannet for the re- actmtles 

(excludmg lag tunes and t e r m d  arcs) Purchasz of eqwpment whch represents a one tune cust 

1s mcluded m the VERT math formulas as a constant. The cost of leased equrpment IS added to 

all actnnbes takmg place whde the eqwpment 1s bemg leased. The cost of " U S  Project 

Management, EG&G Program Management, Pad Storage and Techtllcal Support were dutriiutd 

owx the C pond, M 3  pond and R e m  actmhes. 

6.4 OP"ION2D 

The Optmn 2D procesS has been analyzed m g  the PRA software Venture Evaluahon 

Rwew Techtuque (VERT) llus anafysls rncludes projected tunes and cost, In the followrng 

dmxssmn the VERT model wdl be described, the mput assumtmns documented or justdkd, and 

the predxtmn of VERT dmmssed 

6.4.1 VERTMODEL 

The VERT model was adapted from the projected actMty Logrc Diagram (figure B-8, 

located m Appendx B). VERT may be used to model all projected 

dagram, however, smce only tune, cat,  and probabhtxs were awlable for the mam h e  project 

mtxs, the model was restricted to cover only the a d b l e  mfomahm. The VERT model 

shown m the 
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makes use of a mmlmum, an expezW, and a maxunum me (m months) for each actnnty. Costs 

for each actnnty were dnnded equally between the number of expected months for that partmlar 

actMty Thw donnabon 1s presented m the VERT mput docunentabon (found m Appenda C) 

and the VERT runs (located m Appenda D) 

The VERT model b e p  mth an mtd start node, NO1, mth 21 separate arcs emanatmg 

from the node. A lag tune, a?ssoclated wth 17 of these mtd -ties (NEPA DocumentaUon, 

procurement, personnel trammg, equtpment mtegrat~on, procedures and documents, designa and 

readmss mews), was selected for mode@ so as not to cause a project delay. The spec& lag 

tunes assumed for the 17 arcs emanatmg h m  the mtmlstart node are bsted below 

(AO1) T i  to start of w o n  Personnel Tr- 

(AW) T i  to start of Procurement (C Pond) 

(AO9) T i  to DOE Wawers 

(All) Tiie to start of OperatIons Personnel Trarntng 

(A14) T i e  to start of Procedures and Documents (C) 

(A16) T i e  to DOE Approval for Hot Test (C Pond) 

(A25) Time to start of Readmess Checkout 

(A40) T i e  to start of Procedures and Documents (AB) 

(A42) T i  to start of Operat~~m Readrness (AB Pond) 

(A30) T i  to start of D e u p  (AB Pond) 

(A36) T i  to start of Procurement (AB Pond) 

(A38) Ti to start of Cblomatmn (A/B Pond) 

(AS) Tiie to start of Treatabhty Studlep (Rem) 

485 months 

48.0 months 

50.0 months 

51.5 months 

46 0 months 

56.0 months 

275 months 

620 months 

64.0 months 

46.0 months 

49.0 months 

65.0 months 

43.0 months 

(A57) T i i e  to start of Procurement (Rem) 

(A63) Ti to Operatmns Readmess (Rem) 

56.0 months 

85.0 months 
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(ASS) T i e  to start of Procedures and Documents (R) 

(A61) T i  to start of T r m g  Operaborn Personnel 

The VERT model uses 79 Merent arcs, labeled A01 through A79, and 57 -rent 

67 0 months 

87.0 months 

nodes, labeled NO1 through N57 Many of the arcs are labeled by the actrvlty name assoaated 

wth the arc, such as Cold Test (C Pond) for A04 and w o n  Stage 1 (A/B Pond) for A32 If 

the a-ty assocrate wth the arc has a probabhty of less than 1 0 of bemg completed, that 

probabhty IS also mcluded m the mput (for example, DOE Approval for Hot Test (AB Pond) 

was judged to have a 0 95 percen chance of complebon at A35) The temuual nodes (NO7, N22, 

N35, N36, N48, N52, N56, N57, and N58) are mdcated 111 the VERT run by a T VERT average 

output mformatmn IS mhcated for these nodes. For example, N58 reqmes an average of 71.06 

months and a cost of 56,454,120 dollars 

6.4.2 -ATION OF VERT INPUT 

C o m W l e  judgement IS reqmed rn establdmg the tme and cat  variables for the 

model desclr'bed above. As mdcated, the lag tune for arcs luted above were selected so that the 

tune would not i p a c t  the project schedule. The tune for all  other a c t ~ t ~ e s  were selected 

through consultabon wth EG&G personnel and documented on VERT Input Forms (Appenda 

C) by the ICF KE person responsible for asssung the a c t ~ t y  

The c a t  for lag tune arcs and terrmnal arcs (A28, AM, A45, A%, A67, A71, A75 and 

A76) are assumed to be zero. The cost for all other arcs was obtatned from the Optron 2D 

Schedule Actxv~ty Costs, dated March 1,1993 The costs hstd m the document were correlated 

wth the arc act~tws and h d e d  by the expected tmx for a partrcular a c t ~ t y  For example, the 

cost of Procurement (C Pond), whch IS Aos, IS luted at 1905 thousands of d o h .  The expected 

tune of t h ~ ~  a c t ~ t y  as 2 months. Therefore, the cat for thup ac t~ ty  IS: 
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C(t) = lW/2 = 9525honth m thousands of dollars. 

Mathema- formulas for cats were developed m a s d a r  manner for the re-g actmtm 

(excludmg lag trmes and termmal arcs) Purchase of equpment whch represents a one tune cost 

IS mcluded m the VERT math formulas as a constant. The cust of leased equpment IS added to 

all actmtxs talnng place whde the equpment IS bemg leased. The cost of " U S  Project 

Management, EG&G Program Management, Pad Storage and Techn~cal Support were drstriiuted 

over the C pond, A/B pond and Rema act~t~es. 

I 
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INPUT DATA FORM 
for 

VERT BASED OPTIONS ANLYSIS 
SOLAR POND I W ~ D I A T I O N  PROJECT 

ROCKY FLATS PLANT 

P lamed Schedule. Start Date/End Date Duration (Ma) 

Is this a reasonable schedule? If not, what is a reasonable schedule Start 

- 
3@- 

End Duration 

X Completed ''L(/ 9 3 Date, LI Current Status Started on ! 

Not started, Forecast to start on Date 

Budnet/EstimatePU $ (Approved o r  Estimated) 

douads + ZOIC x ;  -zaK 
budget/estimate to meet the planned schedule 

Proba bilitv of Cornlet- 

vc X probabil i ty  o f  completion within the planned time duration. 

% Probabil i ty  o f  completion by the scheduled end date 

;'Lf X Probabil i ty  o f  completion within budget/estimate 

(duration) required to complete this actidtp- 
X Probabil i ty  o f  success 

- 
What is the "Worst Case Estimate" of-- (duration) required to complete thi. 
activity 

X Probabil i ty  o f  completing with 

Information provided by- -, - Date. 
' (N-1 0 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 
/a / 

Duration (Mo) Planned Schedule, Start DateIEnd Date - 
chedule? if not, *Inat is a reasonable schedule Start 

End Duration 

Current Stauas, Started on Date, X Completed 

Date Not started, Forecast to start on 

Budnet/-tes. * s  (Approved or Estimated) 

Bounds + x, x 

Ll The budget/estimate to meet the planned schedule 

Probabrlitv of Corm, let i o nL 

4( X probability of completion within the planned time duration 

X Probability of completion by the scheduled end date 

X Probability-of-completion wrthin budget/estimate 

!wLzsum 
What i s ~ ~ t l m a t e d  least t im (duration) requrred t o  complete this activitJr 
@ 5 A  -t Months & X Probability of success 

What is the "Worst Case Estimatey of time (duration) required to compl8- this 
activity 

u /  
Months @ 

A Date 
-I- G W n W  

Information provided by 

- 
( Signature ) 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 

Gay - ODtion Title /flh 
Activitv (NODE). 924d 4 ;P.:L-A ,Nclz f)2 .& c 

c- / I  I 

Planned Schedule, Start Date/End Date Duration (Mo) 

Is this a i ~ s c h e d u l e 7  - If no t ,  what is a reasonable schedule Start u 
End Duration 

Current Status. Started on Date, X Completed 

Not started, Forecast to start on Date 

Budnet/Estmtes L' $ (Approved or Estimated) 

Bounds + x ,  x 

LJ The budget/estimate to meet the planned schedule 

Probabi eL 
X probability of completion within the planned time duration 

X Probability of completion by the scheduled end date b s  
X Probability of completion within budget/estimate 

Max and M U  

Wh t s h estimated leas tirpy(duration) required to complete this activitp /% 3 X Probability of success 
- 

b5- JOh82 Months 
- 

What is the "Worst Case Estrmate" of time (duration) required to complete this 
activity 

d!&d Months @ 4!5% X Probability of completing within 

Date 
+/Zm4&5 

@ 
Information provided by 

(Signature) 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMlEDIATION PROJECT 

ROCKY FLATS PLANT 

ODtion Title. @ z  

Planned Schedule, Start Date/End Date Duration (KO) - 
Is this q<-schedule? If not, Jhat is a reasonable schedule Start 

End Duration 

CurrentStatus_. Started on Date, X Completed 

Not started, Forecast t o  start on Date 

B u d w E s t u t e s  * $  (Approved o r  Estimated) 

Bounds + x ,  x 

rJ The budget/estimate to meet the planned schedule 

Probabilitv of C m l e  tion. 
fl- 
7 3  X probability of completion within the p+anned time durat-on- 

7 3  X Probability of completion by the scheduled end date 

X Probability o f  completion within budget/estimate 

&x and 

t is th estimated least time (duration) required to complete this activity 
@ sc = Months X Probability of success 

What i s  the "Worst Case Estimatea-of time (duration) required t o  complete thf. 
activity 

cr Months @ 90 X Probability of completing w i t h i n  

Information provided by - 7 Z L  Date 

d 

6 rn#fl% 

- -. 
(SU=-e) 

I 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 

ODtion Title. 

Activitv (NODE). phu 1 \3/& z 
m e d  Schedule Start Date/End Date Duration (Mo) 

IS t h ~ ~ , ~ ~ o ~ a ~ l ~ = h e d u l e ?  If not, m a t  1s a reasonaole scnedule 
/ 

Start 
w 

End Duration 

m e n t  S u  Started on Date * X Completed 

Not started, Forecast to start on Dam 

t/Es t s  -* $ (Approved or Estimated) 

Bounds + x, x 

L"l'h0 budget/estimate to meet the planned schedule 

Probabilitv of Comletiop, 

Bc X probability of completion within the planned time duration. 

=$ Probability of completion by the scheduled end data 

X Probability of completion within budget/estimate 

estimated l e u t  time (duration) requrred to complete t h b  activity 

What is the "Worst Case Estimate: of time (duration) requrred to comphU thi. 
actlvity 

I% 5Z&T Months X Probability o f  success 

- ..---I- 



I 

INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 

P Start Date/End Date Duration (Mo) 

Is this a &7- e onable schedule? Z f  not hat is a reasonable schedule S t a r t  

Duration 
d 

End 

Current S t a  Started on Date, X Completed 

Not started, Forecast to start on D 8 t O  

w e t  /Est * $  (Approved or Estimated) 

Bounds + x ,  x 

L"5e budget/estimate to meet the planned schedule 
L 

.+ 

Probabilitv of Combtion, 

dsd 
$0 

X probability of completion within the planned time duration. 

X Probability of coupletion by the scheduled end date 

X Probability o f  completion within budget/estlmace 

estimated least t (duratlon) required to complete thi8 addtP 
Months X Probability of success 

What is the "Worst Case Estim8Ga of time (duration) required to c w h t .  
activity 

obability of completing wi 

Infomation provided by- Date. 

/ 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 

d Schedule. Start Date/End Date Duration (Mo) 

Is t h i s  G z c  s&edule? ~f not h a t  is a reasonable schedule S t a r t  

Duration 
d 

End 

Started on Date, X Completed Current S tatUg; 

Not started,  Forecast to start on Date 

Budnet/Estimates. * $  (Approved or Estimated) 

Bounds + X, x 

LIThe budget/estimate to meet the planned schedule 

p r o b a b ~ e ~ ~ * x U t v  r) o f  completion within ths  planned time duration. 

X Probability o f  completion by the scheduled end date 

X Probability o f  completion w i t h i n  budget/esthate 

estlmated l e u  time (duration) required to complete thir scffvftp 

Wh.t is th8 "Worst Case Estimat;. of time (duration) required to Complet. thi. 
activity 

GQ5 a'? Months dcr X Probability o f  success 

@ 5  ability o f  completing w i  

Data 
+ 12m* 

Information provided by- 

- - . .  



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY IZATS PLANT 

2 
-Schedule Start DateIEnd Date -/ i1 #fir) I e Duration (Mo) 

Is this ameasonablwschedule7 If nor,  mat is a reasonable schedule S t a r t  
/ 

End 3urarion 

Current Sta- Starred on Date, X Completed ~ 

Yot started, Forecast to start on Date 

-/Est- * $  (Approved or Estimated) 

Bounds + x ,  % 

L“The budget/estimate to meet the planned schedule 
~ 

Probabi li tv of Cowletion ,, /vt7ff(v@- b 
@w bu /mFt lo0 X probability o f  completion w i t h i n  the planned time duration. 

/@ X Probability of completion by the scheduled end date 

X Probability of completion within budget/estlmate 

I What is the estimated l e u t  time (duration) required to complete t h i s  aCad+P 

What is the ”Worst Case EstIm&* of time (duration) required to caneleu t h b  
act ivi ty  

Ip Months X Probabilify o f  success 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 

- lm!w Activitv (NODE). 2CP.Y Z&,f?fl6 
/ /  

/ J  ODt on T i t  ~~ p 

Duration (Mo) - Planned Schedule Start Date/End Date 

Is this a reasonable schedule? If not what is a reasonable schedule Start - End Duration 

4: Completed 

Date 

- Started on Date, 

Not started, Forecast to start on - - 
(Approved or Estimated) 

z 
Budvet es LJ $ 

Bounds + x, 
- 

x e 

LI The budget/estimate to meet the planned schedule 

1 Probabi 

7 <T X probability of completion within the planned time duration 

5 7  
57 

X Probability o f  completion by the scheduled end date 

X Probability o f  completion within budget/estimate 

Max and 

least time (duration) required to complete this activity 
Months X Probability of success 

What is the "Worst Case Estimate" <f time (duration) required to complete this 
activity 

X Probability of completing 

Information provided by Date 

I 
I 
I 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 

End Duration 

Started on Date, X Completed 

I - 6 W n d b  Date 9 Not started, Forecast to start on 

Current S tatus. 

-tes * $  (Approved o r  Estimated) 

Bounds + x, - x 

L"l'he budget/estimate to meet the planned schedule 

Probabrlitv of C o r n u  

6?3 X p r o b a b i l i t y  of completion within the planned time duration, 

100 X P r o b a b i l i t y  of completion by the scheduled end date 

X Probability of completion w i t h i n  budget/estimate 

liamuuw 

What is the estlmated leut time (duration) requared t o  complete thi. =a*- 

What is the "Worst Case Estlmas of t h e  (duration) required to canelet. thi. 
activity 

Months % Probability of success 

100 % Probability of completing w i  

Information provided by Date 

-- 



INPUT TO DISPOSAL NODE 

Disoosai S i t e  rn?%!, 
:j 717 

Probability of Beginning o f  Disposal by 

Regardless of ther o s a i  option, the p r o b a b i l i t y  of being able t o  begin 
disposal by qpy LS dependent on four  v a r i a b l e s  

1 Probabi l i ty  of d e l i s t i n g  of waste stream being approved 
(Approval by the  date wastes are ready t o  be shipped) 

If t h e  d e l i s t i n g  p e t i t i o n  is approved by the  proposed data then tho 
probabi l i ty  of the  NTS disposal s i te  being available goes t o  1 0  
o f  d e l i s t i n g  on the  a v a i l a b i l i t y  of other  s i tes  1s casa by case 

The eff8ct 

Probabi l i tv  f o r  var iab les  2 3 and 4 are e s t a b l i s h e d  f o r  two cases: 
wastes d e l i s t e d ,  wastes not d e l i s t e d  

2 Probabi l i ty  of s i r e  being y l a b l e  (operating pernuts approved, 

3 

4 

capacity a v a i l a b i l i t y )  AD x 

Probabi l i ty  of Rocky F l a t s  appl ica t ion  being approved 

P r o b a b i l i t y  of Waste Acceptanca Criteria (WAC) not ch8ngiag 2 Z L - x  
(If the WAC changes then tha p r o b a b i l i t y  o f  an available s i te  is 
reduced) 

Thus, f o r  any chosen disposal  date there  w i l l  b e  
disposal  option. 
dalisted case 

data shaets por  
One f o r  tha  waste d e l i s t e d  case and one for t h 8  w a s t e  nof 

Prepared by: I/!@ /4 u!' Date. 



/ 

Disoosai  S i t e  

P r o b a b i l l t v  of Beginning of  Disposal  bv 
1 L/rA(// 

/ 

Regardless o f  t h e  d isp  sal opt ion,  t h e  p r o b a b i l i t y  of be ing  a b l e  t o  begin  
d isposa l  by l o u q  is dependant on f o u r  variables 

1 P r o b a b i l l t y  of d e l i s t i n g  of waste stream being apprmed 0 %  
(Approval by t h e  date wastes ara readv t o  be shipped) 

If the d e l i s t i n g  p e t i t i o n  is  approved by t h e  propo*ed date then the 
p r o b a b i l i t y  of t h e  NTS disposa l  s i te  being available goes t o  1 0 
of d e l i s t i n g  on t h e  availability of o t h e r  s i tes  i s  case by case 

The effect 

P r o b a b i l i t v  f o r  v a r i a b l e s  2 3 and 4 are e s t a b l i s h e d  f o r  two casu: 
wastes d e l i s t e a  wastes not  a e i i s t e d  

P r o b a b i l i t y  of s i t e  being ava l a b l e  (operat ing p e m t s  approved, 
c a p a c i t y  availability) 

P r o b a b i l i t y  of Rocky Flats a p p l i c a t i o n  being approved 

f 2 x 
2 

3 

4 P r o b a b i l i t y  o f  Waste AcceptPnca Criteria (WAC) n o t  ch.ngmg %) %. 
(If t h e  WAC changes then t h e  p r o b a b i l i t y  of an available s i te  is 
reduced) 

"&us, for any chosen d isposa l  date there w i l l  b e  
d isposa l  option.  
d e l i s t e d  case 

data sheet8 P U  
One f o r  t h e  waste d e l i s t e a  case and one f o r  t h e  W a a U  not= 



INPUT TO DISPOSAL NODE 

Disoosal  S i t e  tv> 
P r o b a b i l r t v  of Beginning o f  Disposal  by 

Regardless of t h e  d i s  sal option. t h e  p r o b a b i l i t y  of being  a b l e  t o  begin  
d isposa l  by w r E 9  LS dependent on four variables. 

1 P r o b a b i l i t y  of d e l i s t i n g  of waste stream being approved 
(Approval by t h e  date wastes are ready t o  be shipped) 

If the d e l i s t i n g  p e t i t i o n  is  approved by  t h e  proposed date then thr 
p r o b a b i l i t y  of t h e  NTS disposal  s i t e  being available goes t o  1 0 
of d e l i s t i n g  on t h e  availabilitv of o t h e r  sites is case by case 

Tha effect 

P r o b a b l l i t v  f o r  v a r i a b l e s  2 3 ,  and 4 are e s t a b l i s h e d  f o r  two cases: 
Jastes a e l i s t e d ,  Wastes not  a e l i s t e d  

2 P r o b a b i l i t y  of s i te  (operat ing permits  approved, 
capacity a v a i l a b i l i t y )  

3 P r o b a b i l i t y  of Roc@ Flats a p p l i c a t i o n  being approved 40 X. 

4 P r o b a b i l i t y  of Waste Acceptance Criteria (WAC) n o t  changing $D X. 
(If t h e  WAC changes then the p r o b a b i l i t y  of an available site  L. 
reduced) 

Thus, f o r  any chosen d isposa l  data there w l l l  b e  
d isposa l  option:  
dalisted case. 

data sheet8 p u  
One for the waste d e l i s t e d  case and one for  t h e  w u t o  not  

RID/05397-002-00/02/02/93 

--- _=I- - _ _  - 



INPUT TO DISPOSAL NODE 

Disoosal S i t e  .2/ 75 
l h U /  

?robabi l r tv  of Beginning o i  Disposal by 

Regaraless of the  
disposal by 189 is dependent on four v a r i a b l e s  

i Probabi l i ty  of d e l i s t i n g  of waste stream being approved X 

1s o ai  option. the  p r o b a b i l i t y  of being ab le  t o  begin 

(Approval by the  date wastes are ready t o  be shipped) 

If t h e  d e l i s t i n g  p e t i t i o n  is approved by t h e  propoaed date then tha 
probabi l i ty  of the  NTS disposal s i t e  being a v a i l a b l e  go08 t o  1 0 
of d e l i s t i n g  on the  a v a i l a b i l i t v  of other  sites 1s case by case 

The effect 

Probabi l i tv  f o r  var iables  2 3, and I are e s t a b l i s h e d  f o r  two cases: 
Jastes d e l i s t e a  vasces not a e l i s t e a  

2 Probabi l i ty  of s i t e  being av l a b l e  (operating permits approved, 
capac i ty  a v a i l a b i l i t y )  f l  X 

3 Probabi l i ty  of Rocky F l a t s  appl ica t ion  being approved 10 x .  

4 P r o b a b i l i t y  of Waste Acceptance Criteria (WAC) n o t  chaagmg 40% 
(If t h e  WAC changes then the  p r o b a b i l i t y  of an available sire is 
raduced) 

Tbuo, f o r  any chosen disposal date there  w i l l  b e  
disposal  option. 
&listed case. 

data sheets  p o r  
One f o r  the  waste d e l i s t e d  case and one f o r  the  w u t e  n o t  

Prepared by*, Date- 



- -- INPUT TO DISPOSAL NODE 

ODtion No p e  4 Title 
I - 

- I ‘  - 
- 

Disposal  S i t e  

97 k/, “‘7 
P r o b a b i l i t y  o f  Beginning o f  Disposal  by 

Regardless of t h e  d i s p o s a l  opt ion,  t h e  p r o b a b i l i t y  of b e i n g  a b l e  t o  begin 
d isposa l  by is dependent on f o u r  v a r i a b l e s  

1 P r o b a b i l i t y  of d e l i s t i n g  of waste stream being approved x 
(Approval by t h e  date wastes are ready t o  be shipped) 

If the d e l i s t i n g  p e t i t i o n  is  approved by t h e  proposed date then the 
p r o b a b i l i t y  of t h e  NTS disposa l  s i te  being a v a i l a b l e  goes t o  1 0 
o f  d e l i s t i n g  on t h e  a v a i l a b i l i t y  of o t h e r  s i tes  1s case by case 

The effect 

P r o b a b i l i t y  f o r  v a r i a b l e s  2 3, and 4 are e s t a b l i s h e d  f o r  FJO cases. 
wastes d e l i s t e d ,  wastes not  d e l i s t e d  

2 P r o b a b i l i t y  of s i t e  being available (operat ing permits  approved, 
c a p a c i t y  a v a i l a b i l i t y )  x 

3 P r o b a b i l i t y  of Rocky F l a t s  a p p l i c a t i o n  being approved x 

4 P r o b a b i l i t y  of Waste Acceptance Criteria (WAC) n o t  changing x .  
(If t h e  WAC changes then t h e  p r o b a b i l i t y  of an available s i te  is 
reduced) 

Thus, f o r  any chosen d isposa l  date t h e r e  w i l l  b e  & y ~  data s h e e t s  per 
d i s p o s a l  o p t i o n  
d e l i s t e d  case 

One f o r  t h e  waste delisted case and one f o r  t h e  waste not 

wD/05397-002-00/02/02/93 



INPUT TO DISPOSAL NODE l 

Probabi l i tv  o f  Besinning o f  Disposal by /47? 
Regardless of the  ais o s a l  ootion, the  p r o b a b i l i t y  of  being a o l e  to begin 
disposal  by /4ey is dependent on four var iab les .  

1 Probabi l i ty  o f  d e l i s t i n g  of waste stream being approved 35 x 
(Approval by the  date wastes are ready to be shipped) 

If t h e  d e l i s t i n g  p e t i t i o n  i s  approved by t h e  propoeed date then tha 
p r o b a b i l i t y  of the  NTS disposal s i t e  being available goes t o  1 0  
of d e l i s t i n g  on the  a v a i l a b i l i t y  of other  s i t e s  is case by case 

The effect 

Probabi l i tv  f o r  var iab les  2, 3 ,  and 4 are e s t a b l i s h e d  f o r  two casea: 
wastes d e l i s t e d .  Jastes  not d e l i s t e d  

Probabi l i ty  of s i t e  being a a b l e  (operating permits approved, 
capac i ty  a v a i l a b i l i t y )  AL 2 

3 Probabi l i ty  of  Rocky F l a t s  a p p l i c a t i o n  being approved qfl x .  

4 P r o b a b i l i t y  of  Waste Acceptance Criteria (WAC) n o t  changrng 3L. 
(If t h e  WAC changes then the  p r o b a b i l i t y  of an available si te  is 
reduced) 

Thus, f o r  any chosen disposal  date there  w i l l  b e  data shaots p a r  
One for the  waste d e l i s t e d  case a d  one f o r  t h e  w u t e  no+ disposal  option 

d e l i s t e d  case. 



' 0  

INPUT DATA FORM 
for 

VERT BASED OPTIONS ANUYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 

ODtlon Title. A// bL(5 L 

P l a n n e d S c h e d u l p  Start Date/End Date ld/r+ Duration (Mo) b / P  

Is this a reasonable schedule? If not, &at is a reasonable schedule Start 8 ,I qr - i 
End Duration 

Currenttatus. S Started on Date, X Completed 

Not started, Forecast to start on Date 

Budne t/Es timate s.ll $ (Approved or Estimated) 

Bounds + x ,  x 
I 

LIThe budget/estimate to meet the planned schedule 
F mr)* 

-L Probab 

70  x 
Y 

probability of 

Probability of 

Probability o f  

completion 

completion within budget/estimate 

Max and Mins 
&amrHr 5)'hft-r OF 

What is the estimated --) -e this activiw 
/P/W .MOmm- 30 X Probability of success 

- 5-Q- 
What is the "Worst Case Estimate" <f thi. 
activity 

,0196 
I 

Information provided 

r w e  - 7 0  X Probability of within that- time. 

(Signature) 



I 

Disposal S i t e  c o  f t r r 7 , U L K L  - e w e  -* 

Probability of Beginning of Disposal by &/G 5.- 

Regardless of the disposal option, the probability o f  being able to begin 
dlsposal by Q/ 4s- i s  dependent on four variables 

1 Probability of delist ing of waste stream being approved /o x 
(Approval by the date wastes are ready t o  be shipped) 

If the delist ing petit ion i s  approved by the proposed date then the 
probability of the NTS disposal s i t e  being available goes t o  1 0  
of del ist ing on the a v a i l a b i l i t y  of other s i t e s  i s  case by case 

The e f f e c t  

Probability for variables 2, 3, and 4 are established for two cases 
wastes delisted.f iastes  not delisted 1 

2 Probability o f  s i t e  being available (operating permits approved, 
capac i ty avai lab 11 1 t y  ) ' to x 

3 Probability of Rocky Flats application being approved 90 x 

4 Probability o f  Waste Acceptance Criteria  (WAC) not changing 70 x .  
(If the WAC changes then the probability o f  an available  s i t e  i s  
reduced) 

Thus, for  any chosen disposal date there w i l l  be data sheets per 
disposal option 
delisted case 

One for the waste delisted case and one for the waste not 

Prepared by Date 4//4/s3 

poD/05397-002-00/02/02/93 



INPUT TO DISPOSAL NODE 1 

I ) i S D O S a l  S i t e  fa rig 
? r o b a b i l i t y  o f  Beginning of Disposal by 

Regardless o f  the  ais osal option, the  p r o b a b i l i t y  of being ab le  t o  begin 
disposal  by q'l is dependent on four  variables 

1 Probabi l i ty  of d e l i s t i n g  of waste stream belng approved 
(Approval by the  date wastes are ready t o  be shipped) 

If t h e  d e l i s t i n g  p e t i t i o n  is  approved by the  proposed date then tha 
p r o b a b i l i t y  of t h e  NTS disposal s i t e  being available goes t o  1 0  
of d e l i s t i n g  on the  a v a i l a b i l i t y  of o ther  s i tes  is case by case 

The effect 

Probabi l i tv  for var iab les  2 3 ,  and 4 a r e  e s t a b l i s h e d  for two cases: 
Jastes d e l i s t e d ,  wastes not a e l i s t e d  

2 Probabi l i ty  o f  s i t e  being ava l a b l e  (operating permits approved, 
capacity a v a i l a b i l i t y )  db x .  

, 
3 P r o b a b i l i t y  of Rocky Flats appl ica t ion  being approved 

4 P r o b a b i l i t y  of Waste Acceptance Criteria (WAC) n o t  changing 
(If t h e  WAC changes then the  p r o b a b i l i t y  of an available s i te  is 
reduced) 

Thus, for any chosen disposal  date there  w i l l  b e  data sheets  p o t  
disposal  opt ion 
delisted case. 

One f o r  the  waste d e l i s t e d  case and one f o r  the  was- net 



INPUT TO DISPOSAL NODE 

Option No p// 5 d  T i t l e  J5-705&'* 1 3 L 3 / 5 J F Q  

Disposal S i t e  k 3 U /  z -  cw&- 

Probabi l i ty  o f  Beginning of Disposal by q I G 8 -  

Regardless o f  the  disposal  option, the  p r o b a b i l i t y  o f  being a b l e  t o  begin 
disposal  by E l f  5- is dependent on four  v a r i a b l e s  

1 Probabi l i ty  of d e l i s t i n g  o f  waste stream being approved L O  x 
(Approval by the  date wastes are ready t o  be shipped) 

If t h e  d e l i s t i n g  p e t i t i o n  is approved by the  proposed date then the  
p r o b a b i l i t y  o f  the  NTS disposal  s i te  being a v a i l a b l e  goes t o  1 0 
of d e l i s t i n g  on the  a v a i l a b i l i t y  o f  o ther  srtes is case by case 

The effect 

s m h a u i t y  f o r  var iab les  2 ,  3 ,  and 4 are e s t a b l i s h e d  for two cases 
wastes delisted,Jwastes not  d e l i s t e d  

2 
L 

Probabi l i ty  of s i t e  being a v a i l a b l e  (operating permits approved, 
capac i ty  a v a i l a b i l i t y )  PO x 

3 Probabi l i ty  of Rocky F l a t s  appl ica t ion  being approved x .  

4 Probabi l i ty  of Waste Acceptance Criteria (WAC) n o t  changing 50 x .  I 

(If the  WAC changes then the  p r o b a b i l i t y  of an a v a i l a b l e  s i te  is 
reduced) 

Thus, f o r  any chosen disposal  date  there  w i l l  be  &Q data sheets  p e r  
disposal  option 
d e l i s t e d  case 

One for the  waste d e l i s t e d  case and one f o r  the  waste n o t  

Prepared by-  Date 2/7/73 

& 



BASIS FOR ASSIGNED PROBABILITY 
FOR RCRA STORAGE OF PRODUCT 

Q &at is t h e  p r o b a b i l i t v  of having s u f f i c i e n t  space/facilrtles a v a i l a b l e  
t o  s t o r e  end product 

1 For C-Pond by 06/94 76 % 

2 For A/B Pond bv 06/95 Bo i %-iF 1 ( Z r t  .*- --I C W  s - I/= p / t L  *-A- M ! W d  

3 For Remix by 06/96 &b % 

Factors  a f f e c t i n g  p r o b a b i l i t y  

1 

2 

Space - does waste p i l e  approval  f ree -up  more space ' 
A v a i l a b i l i t y  o f  d i sposa l  - if wastes c a n ' t  be  shipped beginning i n  
late ' 9 4  will there  be s torage  space f o r  A/B pond and/or remix? 

Does change i n  d isposa l  requirement impact s t o r a g e  needs 
( less/more volume o f  end product)  

l c f  - fi*yh 

r o - f k 4 - t  rh h v r s  & p- 7 karw 8-a P O V  

p d T  L/ I ~ * I - A  ~ r s y  / r 4 / 2 ~ - r  
3 

4 W i l l  other  ongoing p l a n t  opera t ions  use  o f  space resented  for C-  
Pond ?!I c r a t e s ?  

Q What is  t h e  c o s t  of 

1 Achieving RCRA compliance s t o r a g e  by 06/94? 

- w/o waste p i l e  approval $ 
- w/ wastepi le  approval $ 

Costs  f o r  providing full RCRA s torage  for C-Pond te A/B Pond 
processed wastes 

t 
2 



a 
INPUT DATA FORM 

for 

ROCKY FLATS PLANT 

-Schedule, P Start Date/End Date u4/9y ' 'w Duration (Ma) 

Is this a reasonable schedule? If not ,  &at is a reasonable schedule. Start 
pi 

End Duration 

Current S tatus Started on Date, X Completed 

Not started, Forecast to start on Date 

Budeet/Est-es * $  (Approved or Estimated) 

L'The budgetlestimate to meet the planned schedule 

Probabi litv O C  f omle tinn, 

' 5c3 X probability of completion within the planned time duration 

/ 5 O  '' X Probability of completion by the scheduled end date 

X Probability of completion within budget/estimate 

What is the estimated le time (duration) required to complete this actidq 

What is the "Worst Case Estimate" of4ixua (duration) required to complete this 
a c t i v i q  I 

3 Honths X Probability of success 

- 

.A- Months @ ,&, X Probability of completing within t h a t  tha. 

~ Information provided by* Date /-L7 4 3  
I 



INPUT DATA FORM 
for 

Is this a reasonable schedule? If not ,  what is a reasonable schedule Start 

End Duration 

Current: Status. Started on Date a X Completed 

Not started, Forecast to start on Date 

Budnet/_EstimatePL1 $ (Approved or Estimated) 

- x Bounds + x ,  
LIThe budget/estimate to meet the planned schedule 

Probabil i tv  of C o d t i o a ,  

?a X probability o f  completion within the planned tima duration 

X Probability of completion by the scheduled end date 

X Probability of completion within budget/estimate 

53 
fS 

What is the estimated least time (duration) required to complete this activitg 
3, Months 4a X Probability of success 

What is the "Worst Case Estimate" of-tima (duration) required to complete thi. 
activity 

Months @ X ProbabLlity o f  completing within thae t-. 

Information provided by- 5 k n c  Date /- 2 7 - 7 3  



INPUT DATA FORM 
- I  

- - I  

ROCKY FLATS PLANT 

+ A  f f ; .  m e d  Schedule Start Date/End Date 1 ' / I t  V I  Duration (Mo) 

Is t h i s  a reasonable schedule? If not,  what is a reasonable schedule Start 

End Duration 

Current S tams. Started on Date, a X Completed 

Not started,  Forecast t o  start on Date 

-d $ (Approved o r  Estimated) 

1 Bounds + X, - x 
I rl The budget/estzmate t o  meet the planned schedule 

Probabil i tx of C o w  l e  t ion  

so X probabil i ty o f  completion within the planned time duration. 

5 a  

rs 
X Probability of completion by the scheduled end date 

X Probability of completion within budget/estimate - 
What is the estimated least t (duration) required t o  complete t h i s  actid- 

3 M O I l t h S  q8 %-Probability of success 

- What is the "Worst C a s e  Estimate" of-tima (duration) required t o  complete thf. 
activity 

Months@ ' X Probability of completing wlthin thrt the.  

Information p r m d e d  by- 5 &,* Date /- t7-Pz 



SASIS FOR ASSIGNED PROBABILIZ 

START SO TEST m O U G H  COMPLETE SO 

I 0 *’hat 1s the proDaDilitv of completing SO testing in days 

Factors 

e Operating proceaures aDproved I 

3 2c 

b Operating personnel trained/available , ,2 

I e Securitv issues addressed/resolved 4 

l 4 SO test plan approval , 7 5  
I 

e Spare parts availability , < s  

b RPT availability 3 
e Pennits (plant) I 
0 Weather impacts (IJOL.lc I f  

e H & S violations/shutdowns/accidents 7 3  

e Supplies ( $ 5 -  

e Plant emergency impacts 7 

e Labor related work stoppage 7 ’ 
e Waste disposal (operative wastes) , 9 

e U t i l i t y  interruptions. , g -5 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANfiYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 

L J - - 

Planned Schedule. Start Date/End Date ''>/TU - !J/JJV Duration (KO) 
/ r ) 6 4 &  C'jR 

4 LL/Lf?* j K  L)LQ uc.c>=;d.yh/f/ 

Is this a reasonable schedule? If not, h a t  is a reasonable schedule Start 
/ r f d u T d  TTALT r 0 6  

End - Duration 
I 

X Completed u Started on Date, 

Not started, Forecast to start on Date 
, 

(Approved or Estimated) POVD BudPet/Estmte s.Ll $ 

' + x ,  x 

LI The budget/estlmate to meet the planned schedule 

a 

Probabilitv of Cornletion, 

57' 5 3 5 -  X probability of completion within the planned time duration 

X Probability of completion by the scheduled end date 

X Probability of completion within budget/estimate 

F G - %  ,< 
<? r* 

6' \Y9 c '' 
Max and M b  

&stg  J #  ~ ~ f O J . p L  71)) 

What is the estimated least time (duration) required to complete this activity 
2 Months 10 X Probability of success 

- What is the "Worst Case Estimate" of_tima (duration) required to complece this 
activity 

I)A 
'5 X Probability of completing within that t h .  

Date. 1- z74 93 7%- 
Information provlded by 



ROBAB- 3ASIS FOR ASSIGNED P 

XART *- "3 COMPWE TR- CHAIN 

Q ;hat A~ the Drooao l i l t -7  of rhe Pond Sluaee Processing being comleted i n  
four montns? 

Factors Affecting i?rooaoiir=-7 of Success 

e Weather delays (rain -ate or early  freezes,  e t c  ) 

e 

0 Work stoppers (strikes 'i/S violat ions,  ,ob disputes) 

e Staff turnover 

e Sufficient labor force 

e 

0 Spills (process) 

0 Accidents 

0 Security 

e Plant emergencxes 

l 

Yechanical failures (availabilrty o f  spare p a r t s  and maintenance staff) 

Delavs i n  aeliverv of aaditives o r  suDpires 

6 7  
t ? d  



INPUT DATA FORM 
--- for - 

ru-" -- cu VERT BASED OPTIONS ANAIiYSIS-L5 
SOLAR POND REMEDIATION PROJECT-:r4--:- 

ROCKY FLATS PLAN" 

- *- 

Planned Schedule Start Date/End Date 71 s/"q - ""h5 Duration (Mo) 

Is this a reasonable schedule? If not, Jhat is a reasonable schedule Start 
//ww--~ 

Dura t 1 on End &-~&-u~?- 

Current Status. Started on Date, ' X Completed 

Not started, Forecast to start on Date 

w e t  1Est-t es,U $ (Approved or Estimated) 

Bounds + x ,  - x 

Ll The budget/estimate to meet the planned schedule 

* t o -  

X probability of completion within the planned time duration 

X Probability of completion by the scheduled end date 

X Probability of completion within budget/estimate 

I J  <rG VkC  5 q J  I J )  *( \I++- 

'AIM 60 

and Mins 

What isshe estimated least time (duration) required to complete this activfw 
6 Months S X Probability of success 

- What is the "Worst Case Estimate" of time (duration) required to complete this 
activity 

(5' 1 Months @ eo X Probability o f  completing within that tw. 
\ 

Information provided by- ,e> ,9/vu- Date 



‘ 0  

3AS I S FOR ASSIGNED PQOB- 

START ZE.4 “MER“ TO C0MPT.W T K m  C U I N  , 

I) ;hat is the probaorlrtv of che Pond Sluage Processing Delng completed In 
four months7 

=actors Affecting 2robaorirtv o f  Success 

Yc 0 

r 6 0  

Weather delavs (ram late or early freezes, e t c  ) 

Yechanical failures (availability o f  spare parts and maintenance s t a f f )  

Work stoppers (strikes, Y/S violations ,ob disputes) , q o  
0 Staff turnover 

0 Sufficient labor force 

0 9elavs in deliverv o f  aaattives or sunplies 

f s p i l l s  (process) 

/ b  Accidents 

2 .  Security 
/ .  P l a n t  emergencies 

b Loss of funds 

3 0  QA acceptance of product 



e 

INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS P A N T  

Td f" TnAf *rf 
Actrvitv (NODE). 

Planned Schedule Start Date/End Date Duration (Mo) 

Is thls a reasonable schedule?' If not, what is a reasonable schedule Start 
A 

End Duration 

Started on Date, 0 X Completed 

Not started, Forecast to start on Date 

Budeet/Estimates. tl $ (Approved or Estimated) 

Bounds + x, x 

LJ The budget/estimate to meet the planned schedule 

9s Y 

6 s  Y 

probability of 

Probability o f  

Probability o f  

completion within 

completion by the 

completion within 

the planned time duration 

scheduled end date 

budget/estimate 

M a x  and Mins 

What 1s the estimated least time (duration) required to complete this activity 
c Months ,10/ X Probability of success 

40 
What 1s the "Worst Case Estimate"%f time (duration) required to complete this 
activity ' Months @ ?* X qrobability of completing within that time 

Information provided by AL L5-d Date 

(Signature) 



START T M N  

Q 'hat is the Drobabilrty o f  the Pond Sludge Processing being ComDleted i n  
four months? 

Factors Affecting Probabrlrty o f  Success 

, ? S  

' 7s 0 la G C  I - ' .  

t I  

TvJeather delavs ( r a i n ,  late or early freezes, etc ) 

Mechanical failures (availability of spare parts and maintenance staff) 

Work stoppers (strikes, H/S violations, ob disputes 1 ( 9,Qr f j ,) 
Staff turnover 

Sufficient labor force 

Delays in deliverv o f  aaditives or supplies 

Spills (process) 

Accidents 

Security 

Plant emergencles 

Loss of funds 

QA acceptance of product 



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT - 

ROCKY FLATS PLANT 

Start Date/End Date - 6 /j6/'u Duration (Mo) 2 5 

Is t h i s  a reasonable schedule' not, what is a reasonable schedule Start 

End Duration 

X Completed 0 Started on Date, 

Not s t a r t e d ,  Forecast  to start on Date 

Budze t /Es timates , . f W K  (Approved or Estimated) 

- 
2"I'he budgec/estimate to meet the planned schedule 

Probabilitv o f  Corn le t i o n ;  

gs x 

Probability of completion 

Probability o f  completion 

Probability of completion 

withm 

by the 

within 

the planned time duration. 

scheduled end date 

budget/estimate 

What is the estimated least time (duration) required t o  complete this activiv 
7 Pfonths 70 X Probability of success 

What is the "Worst Case Estimate" o f  time (duration) required t o  complete this 
L - activity 

7 
Information provided 

X Probability o f  completing within that tima. 
90 

Months @ 

Date: !h%/??q 



SASIS FOR ASSIGNED PROBABILITY 
START READINESS ASSESSMENT THROUGH COMPLETE READINESS ASSESSMENT 

Q h a t  is the Probabilitv of completing the readiness assessment in 
davs ? 

Factors 

0 Development and approval (DOE) of assessment criteria , 55- I 

e Development of readiness assessment methodology and documents , 

0 Dafinition of level of readiness review (L e , DOE OR& team) - 
0 Selection o f  readiness assessment team , 15 

0 Equipment ready , 7 5  

0 Personnel ready (staffed, trained, qualified) , ? 5  
0 Support ready (maintenance, engineering, etc ) 

0 Procedures ready (operating, emergency, ARP's) , 7 5 

I 5 0  0 Safety analysis documentation approved 

e OSB' s/TSB' s in place 

Code compliance verified - 0 

e Operating permits in place 

PlP 

e Quality assurance program in place 0 w 
0 Configuration control procedures in  place , $9 

- -  



INPUT DATA FORM 
for - a 

VERT BASED OPTIONS ANUYSIS 
SOLAR POND REMEDIATION PROJECT - 

ROCKY FLATS PLANT 
$- 9 &, 4 z  

Ootion Title. I 

p A o ) w i  5 5 4 > 3 e7 ) /  P- 
Activrtv (NODE). 

armed Schedule, Start Date/End Date Duration (Mo) f / d i r  - &/LJ/* 
yu 

Is this a reasonable schedule If not ,  what is a reasonable schedule Start 

End Duraelon - 
Started on Date, 0 X Completed 

Not started, Forecast to start on Date 

-* / m  (Approved or Estimated) 

2 so %, - D a Bounds+ 
budgetlestimate t o  meet the planned schedule 

Probabilitv of Cowletion. 

% probability of completion within the planned tune duration 

X Probability o f  completion by the scheduled end date 

2 Probability of completion within budget/estimata 

r,f- ro 
c h i  
c 8 ’ 

What is the estimated least time (duration) required to complete this activFty 
3 Months 76 2 Probability o f  success 

What i s  the “Worst Case Estimate” of - time (duration) required to complete this 
activity 

- 

7 Months @ 70 X Probability of completing within that tiOL.. 



3ASIS FOR ASSIGNED PROBABILITY 
START READINESS ASSESSMENT THROUGH COMPLETE READINESS ASSESSMENT 

3 h a t  is the Probabilrtv of comoletlnq the readiness assessment In 
davs 3 

Factors 

0 DeveloDment and approval (DOE) of assessment criteria 5- 
,"e 

0 Development of readlness assessment methodology and documents i _ )  

0 Definition of level of readiness review (1 e , DOE ORR team) - 
0 Selection of readiness assessment team /5'7-f- $3 
0 Equipment ready 95 
0 Support ready (maintenance, engineering, etc ) , 8 

" C  
0 Personnel reaav (staffed :rained, qualified) f J  

0 Procedures ready (operating, emergency, ARP's) I 7.5 
0 Safety analysis documentatxon approved I 5 
0 OSR' s/TSR' s in place - 
0 Code compliance verified e 7 G  

0 Operating pernuts in place 19s 
0 Quality assurance program in place , 8 0 
0 Configuration control procedures in placa ~ 5 3  



INPUT DATA FORM 
for 

VERT BASED OPTIONS ANALYSIS 
SOLAR POND REMEDIATION PROJECT 

ROCKY FLATS PLANT 
@h P /A 1t-L G 

Ootion Title. 
p a  O/Ut  5 5 h V 5 4  

A A  

Planned Schedule, Start Date/End Date '11 /f ' - 411 Duration (Mo) 
yE5 

Is this a reasonable schedule? If not, what is a reasonable schedule Start 

End Duration 

Started on Date, X Completed 

Not started, Forecast to start on Date 

Budvet/Est*tes, * $  / m (Approved or Estlmated) 

Bounds + ds x ,  - x 

rl The budget/estuPate to meet the planned schedule 

bab 

?) X probability of 

?' X Probability of 

X Probability of 

completion 

completion 

completion 

within 

by the 

within 

the planned time duration. 

scheduled end date 

budget/es timate 

and 

What is the estimated least time (duration) required to complete this activity 
3 Months 7 Cl X Probability of success 

- What is the "Worst Case Estimate" of-time (duration) required to complete this 
activity 

7 

( Months @ '' X Probability of completing within that tinto 



BASIS FOR ASSIGNED PROBABILITY 
START READINESS ASSESSMENT THROUGH COMPLETE READINESS ASSESSMENT 

0 h a t  is the Probabilitv of completing the readiness assessment in 
days? 

Factors 

e Development and approval (DOE) of assessment criteria * ?S  
e Development of readiness assessment methodology and documents 5 
e Definition of level of readiness review (1 e , DOE ORR team) - 
e Selection of readiness assessment team ?5 

Equipment ready s"s e 

e Support ready (maintenance, engineering, etc ) % 
e Personnel readv (staffed, trained, qualLfied) 3- 

7 5 -  

e Safety analysis documentation approved , 75 
e Procedures ready (operating, emergency, ARP's) 

e OSR's/TSR's in place 

e Code compliance verified - 8  
1 x e Operating permits in place 

e Quality assurance program in place 7s 
0 Configuration control procedures place , 75 
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