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1 .  I NTRODUCT ION 

Three Mile I s l and ( TMI) Un i t  2 reactor c le anup requ ires soph i st ic ated 

decont a.in at ion techniques . That decont amin at ion effort has gener ated a 

v ar iety of nuc lear w astes. t he d isposal of which w i l l  use ex ist ing w aste 

d i spos al technol og ies wherever possib l e .  The Depart -.nt of Energy {DOE) 

recogn i zes that solut ions to TMI problems wi l l  prov ide gener ic info rmat ion 

app l icable  to 1 bro ad spectrum of nuc lear acc idents plus deve lop new 
procedu res ,  tec hniques,  and equ i�nt . Accordingly, DOE h as commi tted 

rese arch and developMent funds 1•b to support a v ariety of TMI recovery 

efforts .  The EP ICOR and Waste Rese arch and Dispos it ion Program al lows 

General Pub l ic Util it ies N uclear Corpor at ion {GPUNC )  and DOE to d emonstrate 

cOMMerc i al d i spos al of spec ial wastes and s afe storage of abnormal wastes . 

It al so fosters adv anc i ng the technol ogy of n uclear w aste d isposal . 

Spec ial wastes gener ated by both  acc ident and rout i ne power st at ion 

operat ions are t ypif ied by the EP ICOR -11 organ ic res ins and inorgan ic i on 

exchange zeol ites used i n  w ater decont �Minat ton at TMI. Abnormal wastes at 

T MI are t hose cont amin ated w i th excess aMOunts (>100 nCi/gm) of 

transuranic e l ..ents wh ich prec l ude the ir  d i spos al at commerc ial 

fac il it ies.  Th i s  progra. p l an def ines the work th at wi l l  be  done by EG&G 

Idaho , I nc .  i n  t he  EP ICOR and Waste Rese arch and D ispos i t ion Program, and 

i t  exp l ains under wh at contro l s  the work wi l l  be accompl i shed . 

1.1 Goal s 

Goal s of the EP I COR and Waste Re se arch and Di spos i t ion Progr am are 

(1 ) to s afe ly d i spose of the 50 EP I COR- 11 l iners as C l ass  •c• l ow-l eve l  

wastes and (2) to  prov ide for s afe rece ipt and storage o f  al l abnormal 

w astes on a re i mburs ab l e  b as i s  unt il t hey c an be d i sposed at a federal 

repos itory. 

a .  Meaor and� of Unders t and ing between the U.S . Nuc l e ar Regu l atory 
eo..tssion and the U.S . Depart ment of Energy, Ju ly  15, 1981 . 

b.  �r and � to t he Secret ary of Energy fro m  t he President of the Un ited 
St ate s ,  Dec is ions on Dep ar tment of Energy Appeal , March 20, 1 981. 



1.2 Ob ject ives 

The object ives for the E P ICOR and Waste Research and D i s po s i t ion  

Program are as follows : 

o Prepare /construct fac ili t ies and equ i pment s u i t able to rec ei ve 

and inter im  store TMI EP I COR-11 li ners . 

o Perform li ner integrity  exami nat ions , res i n  degradat ion,  res in 

so li dif ic at ion an d other research e valu at ions of the liners an d 

contents inc ludi ng f i e ld tests of soli di f i e d  s amples . 

o De ve lo p  and test a h igh i ntegr it y  conta i ner ( H I C) su itable for 

use in dis pos ing of li ners i n  a commerc i al bur i al g round a s  

Class "C" wastes . 

o Secure agree ment from the State of Washi ngton for u se of the 

H igh -Integrit y  Conta i ner i n  dis pos al  of EP I COR -11 liners. 

o Pro vi de for a demonstrat ion dis posal of one li ner and  i t s  

H igh-Integr it y  Contai ner o ver pac k at a commerc i a l  low-leve l waste 

dis posal fac ili t y. 

o Perform o perations to pre pare the remain ing dis posable liners for 

di s po s i t i on at a commerc ia l  dis pos al  fac i li t y, wi th i n  constraints 

of exist i ng and pro posed low-le ve l waste reg u latory c r i teria .  

o Dis pose of se lected materials as DOE research rema i n s. 

o Pro vide facilit ies for s afe rece i pt and storage of abnorma l 

wa stes (pendi ng successfu l negot iat ions with GUN C) . 

o Make a vailable s amples of abno rmal wastes for researc h .  

o Remo ve se lecte d  EP ICOR program equ i pment from the TAN -607 Hot 

Shop. 
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Progress t n  this progr� has seen •aJor co mpl et ions i n  the f i rs t  five 
1 isted o bject i ves.  Most of the fac il i ty upgrades , construct ion act ivit ies,  

and preparat ions needed for rece ipt of l iners were co mplete in FY-1982. 

The f i rst of the l iners were rece ived and p l a ced i nto interim  storage in  

that year . Th is was fol lowed by a shipp ing campa ign i n  FY-1983 whereby al l 

of the l i ners were ra-oved f ro• TMI sh ipped to I NEL and p l a ced in storage . 

Conti nuance of work i ni t iated in FY-1981 l ed to co mpl et i on of the H I C  

des i gn ,  construct ion a n d  acceptance testin g  in FY-1983. At the end of 

FY-1983, i n  preparat ion for a HIC Disposal Demonstrat i on,  one l t n er ,  PF-18, 

was p repared, p l a ced in an HIC, sea led and p l aced in the newly constru cted 
CMS-1 4-1 90 sh ipping cask awa i t ing  author i zat ion fro. the State of 

Wash i ngt on to coaplete the deMOnstrat ion . Th at demonstrat ion i s  to be 

fol l o wed by a r egu lar d i sposal  c ampa ign .  The disposa l  demonstrati on awa i t s  

t he  out ca.e o f  negot i at ions on t he  •use Ag reement • t h at were ongo i ng 

through FY-1983. Thi s agreement is for use of the H I C  in bur i al operat i ons 

a t  the c�rc ial  burial  g round near Hanford, Washington . The agreenent 

was prepared under contract by u.s. Eco l ogy, operator of the f ac il ity, and 

s u �i tted to the State . The State sol ic i ted comments on t h i s  use f ro m  the 

NRC. E G&G I daho, Inc . U.S .  Ecol ogy,  and Nuc lear Packaging (who des i gned 

and constructed the protot ype H I C  units ) col le ct ive ly prepared res ponses to 

the NR C comments ;  the out come of th i s  exchange i s  yet to be determi ned . 

Mea nwhi le,  i n  FY-1983, E G&G/OOE presented the Resin Resear ch P l an to 

the NRC with the resu l t  that the NRC i s  assuming fund i ng respons ibil ity and 

p rogra. control a bout •id-FY-1 984. Th at resear ch work has p rogressed with 

coMPl et ion i t �s such as al l research equ i pment essent ia l l y  co mplete , l i ner 

int egr i ty ex� ca.plete, d i sposal of PF-3 and PF-16 resear ch remains 

ca.plete,  l i ner coring  for so l i d if icat i on work complete, and degradat ion 

work we l l  a l ong. 

The EP I COR and Waste Research and D i spo s it ion Program P l an presented 

herein is a revis ion that no longer ref lects al l those act iv i t i es and 

o bject ives that have been completed as d i s cussed above . The rev ised p l an 

does ref lec t  a major .adtf i cat ion i n  the s cope of work, the add i t ion of TMt 

Abnor.al Was te Rece ipt and Storage act i v i t ies, a dec i s ion that was reached 
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b y  DOE and oth ers i n  FY-1 983. Th i s  has led to chang i ng the ti tle of  th e 

p rog ram plan from the 11EP I COR -I l Research and D i spo si tion  P rog ram .. o f  

earlier years to tha t  g iven on  th e ti tle pag e o f  th i s  docume nt. Other work 

desc ribed in th i s  plan i nc lude completion of EPI COR li ner  dispo sal 

o perations, completion  of Resi n Re search work prio r to NRC assuming contro l 

o f  the program, and certa i n  o the r acti vi tie s o f  a fac i li ty re sto ra tion  

nature. 
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2. TE CHN I CAL DESCR IPT ION 

2.1 EP ICOR-11 Project 

The water in the TMI - 2  A ux il iary and F ue l  Hand l i ng  Bu i ld i n g  (AF HB) was 

decont .. i nate d  by process i n g  tt thro ugh t anks of ton exchange zeo l i tes and 

res ins .  Fifty tanks (cal l ed E P I COR-11 l i ners ) were u sed durin g  the AF HB 

decont .. t nat ion operat i on . Each l i ner contains approx i •ate l y  35 c ubic  feet 

of e ither o rgan ic res i n  o r  res in  p l us i norganic  z eol ite (F i gure 1) . The 

SO l iners reMOved approx i aate ly 80, 000 c uries of rad ioact iv i ty (pri nc i pa l l y 

ces i �, s tront iu m, and t heir daughter p roducts)  f �  the AF HB water. 

E ach EP ICOR-11 l i ner t s  a cyl i nder ( 4 f t  d t a by 4 . 5  ft  t a l l ) ,  

fabr1cated f� 0. 25-tnch we l ded s tee l (F i gu re 1). The top s urface i s  

recessed 6 i nc hes below the edge of the s ide wal l .  I n  the top ,  threaded 

ports funct ion as in let  and o ut let for f i l tered l iquids , attac hment of 

t nstr�ntat ion ,  an d vent i l at ion. The i n let and out let ports are connecte d 

i n div idua l ly to header syst e-s ins ide the l i ner. The i n let header syst em 

spreads cont .. t nated  water over , while the out let heade r  syste M col l ects  

f il tered water f rom, the ton exchange -.dt�. At the p resent t ime ,  the 

�al l ports a re c losed by threaded stee l pl ugs . Al so t n  the top is a l arge 

port covered by a cap •ade f rom the end of a s t andard 55-ga l lon stee l  

dr�. The cap ts sea l ed with a bun g. The l arge po rt was used when the 

l i ner was e qu ipped w ith t ts ton exchange medi um and f i tted w ith header 

syst a.s. The botto• ts const ructed of a stee l p l ate l a rger in di ameter 

than t he cyl i nd er  ( st udy F igu re 1 ) .  As a resu l t , the bott om p l ate i s  

attached t o  the s ide wa l l  v t a  exte rna l  and i nte rnal  c irc umferent i a l  wel ds . 

The t on exchange -.d i �  in  11 EPICOR-11 l i ners i s  or gan ic res i n ;  that 

in the r a-ain i ng 39 l t ners t s  o rgan ic rest n  aixed with a l ayer of inorgan ic 

z eol ite . Each l i ner i s  l oaded w i t h  l ess t han 2,200 curies ,  c omprised 

-ast ly of stront i�90, ces i um-1 34 and - 137 , and thei r daughter prod ucts; 

s .. l l  ..aunts of rut hen i �1 06, rhod ium-106, and bari um-137; and t race 

..aunts of urant �238 and t rans uran ic e l ements (neptunium-237, 

p l uton t�241 , and a.ertc1�241). The rad i at ion f ie l d  out s i de each  l i ner 
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app ro aches 2800 R/h r on contac t .  I n  those l i ne rs wt th organtc res ins on ly,  

the radi oac t iv i ty presumably dec l i nes f rom t he top  to the bot t om  of the 

re s i n  bed . In  those cont a i ni n g  both res t n  and z eo l ite,  the rad ioac t i v i ty 

a ppears c oncent rated t n  the l ayer of z eol i te.  

li ners a re stored in  two sh ielded storage s ilos wi thin the TAN-607 Hot 

S hop. The s i l os are each 19. 75 feet i n  di a.eter ; fabricated f rom two 

upr igh t ,  steel cyl i nders ; and erected over a turntabl e  meas uri n g  17 . 5  feet  

i n  d1.-eter ( Fi gure 2) . E ach s i lo i s  covered w i th a removabl e  l t d  

constructed of steel be a.s s upport in g the wei ght of lead p l ate ( 2 . 5  i nch  

thick ) .  Shie l di n g  i n  the s i l o wal l attenuates the radiat ion f ield  f rom the 

enc losed 24 l i ners to less than 50 .R/h r  at 3 feet fro m  the outside wal l .  

Shiel di n g  i n  the s i lo roof reduces the dos e-rate to l ess than 50 mR/hr at 

the l eve l of the overhea d  c rane, 38 feet above the s i l o .  Cal c ul at i ons of 

sh i e l di ng eff ic iency are based on the conservat ive assumpt ions that a l l 

24 l i ne rs are loaded to 2,300 cu ries each . That quant i ty of act iv i ty woul d 

p roduce a radi at ion f ie l d of 11 00 R/hr at 1 foot f rom the s ide of t h e  l i ner. 

The High-Int egr i ty Conta i ne r  i s  a cyl i nder reseMbl i ng that di agrammed 

i n  F igure 3. Its d i �nsions a re 5 . 2 feet in diameter by 7 feet t a l l ,  and 

it t s  constructed of 6 i nches of h igh-strength reinforced concrete, with  a 

0. 2 5- inch i nterna l s t eel jac ket . Devel opment and use of a High - Integ ri ty 

Container for EP I COR-11  l iners i s  an a l te rnat i ve to the immobil iz at ion of 

f i l trat ion res i ns f� operat i n g  commerc i a l  power reactors . The 

High-Int egrity Contai ner per.t ts d isposa l of f il t rat i on resins at a 

c�rc t a l  d i sposal f ac i l i ty as  C l ass •c• wastes , because the o verpac k i s  

an eff ic ient barrie r  to int ruders. as d i sc ussed  i n  10 CFR ,  Part 61 (draft ) ;  

a nd i t  effect i ve ly wil l conf i ne rad ionuc l i des i n  the res i ns and zeo l i te for 

300 years , ec l ips i ng the 15G-year m i n im� i n  10 CFR , Part 61  ( d raft ) .  

The D isposal  0.-onstrat ion f ocuses on d i spos t n q  of one EP ICOR- I I  l i ner 

( PF - 18) contai ne d  in 1 Hi gh - I nteg ri ty Contai ner at  a commerc ial l ow-leve l 

waste dis posal  f ac i l i ty. PF-18 was p l aced and sealed i n  a Hi gh-Int egrity 

Cont a i ner and t s  await i ng a uthori z at ion for d isposal  at the c ommerc ia l  

d i sposa l f ac i l i ty near R ichl and (WA). 
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2. 2 Abnormal Wast e Projec t  

Abnormal wast es at  TMI are est imated vol umetr i c a l ly at  800 c ub i c  feet ; 

t hey inc l ud e  p l an t  cartr idg e  fi lters ,  s l u dg es ,  organ ic ion -exc hang e res in s, 

mi sc el l aneous contaminat ed equ ipment ,  s ubsurfac e deminera l izer syst em 

cart ridges,  an d sand fil t er ass emb l i es. When t hos e waste s are 

c ha ract eriz ed in mor e  detail , some wast es may p rove acceptabl e for disp osal 

at a commerc ia l  di sposal  fac il ity.  Because t ota l  vol ume s  an d types of 

wast e exp ected from t he TMI c l eanup a re unc ertain ,  storage and  disposal  

methods are f l exi bl e enough to  handl e s ign ificant c hang es in vol u me. 

I n  t he U n i t ed Stat es ,  disposal  s it es f or hig h-TRU wast es do n ot exist 

at pres ent,  a l t houg h s uc h  fac il it i es are und er deve l opment .  To provi de for 

t he fi na l di sposal  of  t he TMI abn ormal wast e, a disposal  sequ ence was 

devel oped t hat a l l ows i nt er im storag e of the waste u nt il final  dispos a l  

s it es are devel op ed. F igure 4 il l ust rates t he s equ enc e. 

The f irst st ep invol ves packaging t he waste acc ording to c riteria 

formul ated by INEL and t ransport ing to t he IN EL for interim s torage . The 

s econ d st ep n eces sit at es providi ng su itab l e storage fac il i t ies  whic h wil l 

p ermit  ret riev ing o r  samp l i ng wast es for r esearc h. And t he l ast st ep is 

retrieval of  the wast e and repac kag ing i t  into forms acc ept a bl e to t he 

yet -to- be-b ui l t federal repos i tory . 

In t he s equ enc e  just desc ribed GPUNC retain s  respons i bil i ty fo r t he 

fi nal  d isposal  of  the TMI abnormal waste, and DOE p rov ides st orag e f or the 

waste  b ecause of its hig h-b eta-gamma act ivity. At t he end  of t he st orage 

period, I N EL coul d proc es s the wast e to  a fi na l  disposa l  form ( s) ,  or it 

coul d  coordinate t he p roc ess i ng wi th  ot her D OE o r  co mmerc ia l  fac il it ies . 

INEL woul d coordi nat e  s hipping the wast e t o  t he di sposa l s ite.  

Thr ee opt ions for storage at  INEL are b ei ng c ons idered. The t hree 

opt ions are ( 1) outdoor storag e in Tempo rary Storage Cas ks at TAN, 

(2) underground vaul t  storag e at RWMC, and ( 3) storag e in t he EP I C OR -11 
s i l os i n  the TAN-607 Hot S hop . Eac h option has advant ag es and 

d i sadvantages . 
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Opt ion 1 i nvol v es p l ac i ng the pac kag ed TMI abnormal wast e i n  concret e  

Temporary Storag e Cas ks ( F igure 5) and stor i ng t h e  casks outdoors a t  TAN. 

Eight 30-gal lon  drums or three S ES f il ters  wou ld be p l ac ed i n  each cask. 

Twenty-eight cas ks ( 25 for s l udg es and three for fil t ers ) wou l d  b e  

suff ic ient to stor e th e wastes current ly ident ified. 

Opt ion 1 for storag e has s everal advantages :  For examp l e, the  method 
is fl exibl e with r espect to diff erent  total  wast e vo l umes b ec aus e  the  

n umber o f  cas ks bought can be  changed eas ily. Another advantag e is that 

the Temporary Storag e Cas k can accommodat e s ev eral  s izes o f  wast e 

pac kag es .  Long -term storag e of TMI abnormal waste by th is method wou l d  not 

impact any oth er known INEL programs . S imil ar s torag e cas ks were buil t  in 

1960 and have r emain ed outdoors s inc e then wi th no d et er iorat ion . One 

d i sadvantag e i s  that Opt i on 1 requ ir es more hand li ng of th e wast e and thi s 

i ncreases the acc id ent r isk  compared wi th other opt ions.  Th e schedul ing of  

unl oad i ng operat ions in th e TAN Hot Shop al so wou l d  r equ ir e  c l o s e  

coordinat ion with other pro jected programs i n  that fac il ity. 

Opt ion 2 i nvol ves p l acing the TM I abnorma l waste in underground  

s torag e vau l ts at  the  Int ermed iat e Lev el Transuran ic Storag e F ac il ity 

( ILTSF) of the RWMC . Fi gure 6 shows a typ i cal RWMC ILTSF vau l t  (24-inch 

d i amet er by 15-ft length ) pres ently used for rou t in e  TRU wast e  storag e. 

Fifty vau lts  of  this typ e wou l d  be u s ed for storag e of  th e 30-g a l l on drums 

contain ing the  TMI abnormal wast e. Th e S OS f il t ers  wou l d  r equ ire f iv e  

30- inch-d iamet er vau lts  o f  a s imil ar des ign . A 30-i nch vau l t  cou l d  b e  u s ed 

f or 55-gal lon drums . 

Th e Opt i on 2 has s everal ad vantag es over other opt ions.  Th e f i rst is 

that s imil ar wast e has been stored rout i nely at RWMC for a l most eight years 

and the t echnol ogy is wel l qevelop ed .  Much of the r equ ired equ ip ment, 

proc edures ,  and syst ems for mon itoring the  wast e a l r eady exis t .  P ersonn el 

exper ienc ed i n  wast e hand l ing and equ ipment operat ion a l so are ava il abl e at 

RWMC . I n  add it ion,  th i s  opt ion has some fl exib il i ty with r espect  to the  

total waste  vol ume t o  b e  stored .  Ho wev er , t h e  t ime t o  construct the  vau l ts 

and pads for Opt i on 2 would be long er than th e t ime need ed to b eg in storag e 
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u s i ng Te.porary Storage Casks (Opt ion 1) . Severa l d i s a dvant aqes are 

apparent wi th the Opt ion 2. Present RWMC cri ter i a  for ac ceptance of TRU 

cont .. i nated waste are based on waste acceptance c r i teri a of the Waste 

I so l at ion P i l ot P l ant and wou l d  requ i re i mmob i l i zat ion of the s l udges a nd ,  

possibly,  re s i n s  and f i l ters . An ex cept i o n  o r  vari ance frOM the 

t -.ob tl i zat i on r equ i re ment woul d  be necessary to preserve the form of t he 

tbno�l waste for future research and devel opMent use . I mmobi l i zat i on 

agents , such as CeMent , wou l d  al so s ign i f i ca nt ly i n cre ase the v ol ume  of 

waste . In  a ddi t i on, a new RWMC transfer cas k  wou l d  be needed t o  receive 

w aste with r ad i at ion l evels h i gher than 1 00  R/hr on c ontact .  Spec i al 

per.i ss i on al so wou l d  be requ ired for rece ipt of waste w i th radi at i on 

l evel s  above 30 R/hr on contact .  Th i s  cou l d  be a severe l i mitat i on, 

consider i ng the u nk nown rad ioact i v i ty of s ome  of the TMI abnormal waste • 

Opt ion 3 i n vol ves p l aci ng t he TMI abnormal waste i n  one of the TAN- 607 

storage s i l os c onstructed f or the EPICOR- 1 1  Program. Figure 2 shows a s i l o  

fi l led with  EP ICOR-11 l i ners . Wi th  spec i a l  r acks , a storage s i l o  cou l d  

ho l d  as many a s  252 30-g al l on dr ums and 1 8  SOS fi l ters . The drums wou l d  be 

st acked i n  four l _,ers and the f i l ters i n  t wo  l ayers. Thus the numbers and 

t ypes of waste cont ainers �st be determi ned before the si l o  rac ks are 

des i gned. Th i s  i nformat ion wou l d  be espec ia l ly cr i t i ca l  i f  55-ga l l on drums 

or 4 x 4 li ners were used. 

There are sever al ad vant ages of the Opt ion 3. The f i rst adv antage i s  

that the s i l o  ex i sts , thereby mi n i mi zi ng construct i on costs  and startup 

t i�. Procedures al so ex i st for un l oading EP I COR-11 l i ners , and 

.adif i cat i on of  those procedures for abnormal waste wou l d  be mi n i ma l .  Al l 
o per at ions wou l d  take p l ace i n  the cont ai nment of the Ho t Shop ,  wh i ch woul d 

s ign if i cant ly reduce env i ronment al risk duri ng an acc i dent. Severa l 

di s ad vant ages al so  ex i st for t h i s  opt ion. Other.ant i ci p ated programs cou l d 

create s chedule conf l i ct s  w i th waste rece ipt, s imi l ar t o  those potent i a l  

c onf l i cts d i s cussed for t he  t emporary storage cas k opt ion. The vo l ume  of 

abnor.al waste that can be rece i ved and store d in the Hot Shop is l i mi te d  

to the stor age space ava i l able i n  the s i l os.  If  w aste produced at TMI 
s i g nif i cant ly  ex ceeds the est i Mate, another method of storage may be 

requ i red. 

1 5  
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3. PROGRAM MANAGEMENT 

3. 1 Organ i zati on Structure 

The EPICOR and Waste Research and D isposit ion Program i s  an element of 

the Program Plan for the U.S. Department of Energy TMI-2 Programs. 

Techn i cal responsi b i l i ty for the Program resi des i n  the Techn i cal Support 

Branch of the Nuclear Mater i als Evaluation Programs D i v i s i on ( NMEPD ) of 

EG&G Idaho, Inc. Overall responsi b i l i ty for the Program i s  that of DOE-ID. 

Organi zati on of the EPICOR and Waste Research and Di spos i t i on Program 

i s  i llustrated i n  F igure 7 .  Respons i b i l i ty for management and control of 

all phases of the program res ides w i th the Program Manager. Responsi b i l i ty 

i ncludes negot iations w i th DOE, establi shment of program requ i rements and 

cr i teri a, i dent i f i cati on and authori zati on of work to be performed, 

establ i shment and control of d i rect budget and schedule requ i rements, 

mon i tori ng and reporti ng program status and performance to NMEPD and 

DOE-ID, and maintai n i ng l i a i son w i th the TIO Branch. The Program Manager, 

who reports to the Manager of the Techn i cal Support Branch, i s  supported by 

a cadre of cost account managers each of whom adm ini sters a work package of 

the Program. The major work scope of each cost account manager i s  defi ned 

in Figure 7. 

3.2 Respons i b i li ty Matr i x  

Spec ific responsi b i l i t ies of each perform ing organ i zat ion are shown i n  

Table 1. The responsi bi lities are li sted relat ive to work packages o f  the 

Program. The Program Manager has overall respons i b i l i ty for cost, schedule 

and techn i cal performance and has author i ty to d i rect all aspects of the 

program w i thin the work sco�e and budget as baseli ned by this program 

plan. Each cost account manager i s  respons i ble to the Program Manager for 

techn i cal, cost and schedule, and performance and has authori ty for the 

i mplementat i on of his  respect ive areas. The systems eng i neer i s  

responsi ble for establ i shing the techn i cal requ i rements of the program work 

packages and the i nterfaces between work packages and will mon i tor 
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TABLE 1. RESPONSIBILITY MATRIX FOR THE EP ICOR AND WASTE RESEARCH AND DISPOSITION PROGRAM 

Technical Perfonn 
Direction Coordinator Review Design Approve Design Work 

P R O GRAM MAHALiEfEN T 
Program Plan TSB TSB NA NA All 
Project Management TSB TSB NA NA TSB 

HIC LOADIN G/CURING OPS 
liner Re tri eva 1 TSB TSB HSD HSD FAC-OP 
Dewatering TSB TSB HSD HSD FAC -OP 
Load/Seal HIC TSB TSB HSD TSB, HSD FAC-OP 
Cask loading TSB TSB HSD TSB, HSD FAC-OP 

HIC LINER DISPOSAL 
HIC Procurelll!nt TSB TSB E&I TIO, ID GPUNC 
Shipping TSB TRANS HSD HSD E&l 
Disposal (Commercial PSY PSY E&I PSY, HSD SUBCONT 
Di sposa 1 (DOE) PSY PSY All, ID PSY, C TSB 

INTERIM STO RAGE 
OPERATIONS 

Operations F AC-{)P F AC-{)P F AC-{)P, HSD FAC-{)P, HSD FAC-OP 

TECHNICAL INTEGRATIO N 
Doca.nen t Pre para t1 on TSB TSB TSB NA TSB, TP 

ABNORMAL WASTE 
Shipping TSB TRANS HSD HSD TIO, GPUNC 
Design PSY PSY PSY, HSD PSY, HSD PSY, ENG 
Procurelll!nt PSY PSY NA TSB, C PSY, ENG 
F abri cation PSY PSY NA NA TANif'G 
Installation FAC-oP F AC-{)P F AC-{)P, HSD F AC-{)P, HSD TANMFG 
QA Inspection QD TSB All QD QD 
Checkout FAC-{)P F AC-{)P F AC-{)P, HSD FAC-OP, HSD FAC-OP 
Receipt FAC-oP FAC-OP FAC-{)P, HSD F AC -{)P , HSD FAC-OP 
Monitoring FAC-{)P F AC-{)P FAC-{)P, HSD FAC-OP, HSD FAC-OP 
s.-pltng FAC-{)P FAC-{)P FAC-OP, HSD FAC -OP, HSD FAC-{)P 
Cri �1 a/Requirelll!nt TSB TSB HSD HSD TSB 

All All of the follo wing except C, E&l, GPUNC, ID, and TIO 
c ID approves by commenting 
E&l EGI.G and ID review 
ENG Design Engineering Division 
FAC-OP TAN-607 Facility Operations 
GPUNC General Public Utilities Nuclear Corporation 
HSD Health and Safety Division 
ID Department of Energy , Idaho Operations Office 
N...:PD Nuclear Materials Evaluation Programs Division 
QD Quality Division 
PSY Project Manage���ent and Systems Engineering Office 
SUBCONT Subcontract to 0 thers 
TANMFG TAN Manufacturing 
TIO Technical Information Office (Branch ) 
T RANS Transportation Division 
TSB Technical Support Branch 

Approve 
Changes Within Prepare Review Approve 
Budget/Schedule Document Document Doc�.���ent 

TSB All All, ID TSB, NMEPD, ID 
TSB TSB All TSB, NMEPD 

TSB FAC-OP All TSB 
TSB FAC-OP All TSB 
TSB FAC-OP All TSB 
TSB FAC-OP All TSB 

TIO, ID TIO, GPUNC TIO, GPUNC GPUNC, ID 
E&I E&I E&I E&l 
PSY SUBCO NT All PSY • 
PSY TSB All, ID PSY, ID 

FAC-{)P FAC-OP FAC-{)P F AC-{)P 

TSB TSB,TP TSB, NMEPD TSB, NMEPD, ID 

TIO, GPUNC TIO, GPUNC TIO TIO 
PSY PSY, ENG All PSY 
PSY PSY, ENG All PSY 
PSY PSY, ENG All PSY 
FAC-{)P FAC-OP All F AC-{)P 
NA QD All TSB 
FAC-OP FAC-{)P All F AC-{)P 
FAC-OP FAC-OP FAC-{)P FAC-oP, HSD 
FAC-OP FAC-OP, TSB FAC-{)P, TSB F AC-{)P, HSD 
FAC -{)P FAC-OP FAC-OP FAC-OP, HSD 
TSB TSB All, ID TSB, C, HSD 



compl i a nce w;th the est abl i she d t ech nic a l  re qu i remen ts and assess the 
i �act of changes to these requ i rements .  The Fac il ity Manag ement D i v i s i on 

revi ews pl anned act i vit i es an d coord inates w i th the Program. 

3. 3 Program Base l i ne 

The approved base l i ne i s  the Work Breakdown Structure ( WBS) as def ine d 

i n  the progr .. p l a n  work scope, cost, and schedu les . Det ai led work 

pac kages , i nc l uding stat �nts of work scope , costs , and schedules  are 

deve l oped f� the progr .. pl an and s u.mar i zed to the s umaary cost account 

l eve l . Any changes to the s ummary cost account wi l l  requ i re further CCB 

act ion. 

Th e det a i led work packages contain  the fol lowi ng i nformat ion as a 

•tni 11.1m: 

1 .  Sc ope of work--a conci se description of work to be performed. 

2. AssUMPt io ns--Ident if ications of assumpt ions made when devel op i ng 

t he  work sc ope.  

3. Pro du cts a nd Del t verables--What i s  produced or del i vered as a 

resu l t  of work pac kage c omplet ion . 

4 .  Mi lest ones--Est abl i s hment of schedules wi th mi lestones wh ich  c an 

be evaluated re l at ive to the estab l i shed budget . Wh at 

progr�at ic mi lestones are supported . 

5. Prerequi s i tes--Those i t ems restrai ni ng the work packag e. 

6. Establ i shment of cost est i mates prov i di ng det ai led nonl abor and 
l a bor a l l ocat ions by the account i ng month for the current f i sca l  

year. The deta i led  nonl abor and l abor al l ocat ions wi l l  def i ne 

the trave l ,  di rect purchase, computer, l aboratory services , 

pri nt tng, technical  pub l icat ions, graph ics,  subcontracts , and 

l g 



technical functional support by organization. This breakdown 

will be provided every fiscal year and included in the Current 

Year Working Plan of NMEPD. 

3.4 Work Breakdown Structure 

The EPICOR and Waste Research and Disposition Program is divided into 

two projects, each of which is subdivided into work tasks. The Work 

Breakdown Structure of each project is illustrated in Figure 8 and each 

work package is summarized below. 

3.4. 1 EPICOR Project 

Program Management--This task provides day-to-day management of the 

EPICOR Project and control of program milestones, budget, reporting, 

and personnel. The project is predicated on the following assumptions: 

o The program budget baseline for FY-1984 will be $1. 03M operating; 
this baseline is augmented by reimbursable funds from GPUNC 

estimated to be $670K and $660K for abnormal waste receipt and 

storage operations and EPICOR disposal costs, respectively. The 

reimbursable funds are in negotiation with actuals still to be 

determined. 

o There will be no limitations on funding schedule. Monies will be 

received, as agreed, within the designated fiscal year. 

o Commercial disposal operations require concurrence on a HIC Use 

Agreement with the State of Washington; if such agreement is not 

obtained, significant program changes will be necessary. 

o Present funding projections include costs of disposing of the 

first or demonstration liner since that demonstration was not 

completed in FY-1983 as originally scheduled. 
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o Transportation and disposal costs of all liners at a commercial 

disposal facility following the demonstration are the 

responsibility of GPUNC. 

Interim Storage Operations--This task provides the necessary operating 

support for temporary storage of 47 EPICOR-II liners in silos in the 

TAN-607 Hot Shop. The remaining three liners are stored in temporary 

storage cask outside the Hot Shop. Included in this task is all 

operational support necessary to monitor liners while in silo 

storage. The task also provides funding to prepare for the removal of 

one silo and associated gear, and additional shielding for silo lids 

to eliminate a radiation leak. The additional shielding is needed 

during Hot Shop Equipment Upgrade tasks. 

HIC loading and Curing Operations--This task provides for remotely 

retrieving each liner from storage in a silo, dewatering the liner, 

loading the liner into an HIC, sealing the HIC, and placing the HIC in 

the transportation cask. 

HIC liner Disposal--This task provides for disposal of all liners with 

their HIC overpacks at the commercial disposal facility in the State 

of Washington and preparing a GEND report on the HIC Disposal 

Demonstration/EPICOR Disposal Campaign. 

Technical Support--This task provides technical support and 

integration of that support into the EPICOR Project to ensure that the 
project is technically sound, correctly monitored, and adequately 
documented. 

Resin Research--This task provides for completion in field test 

equipment preparations, resin degradation analyses, TRU analyses, 

liner coring, and related activities prior to NRC assuming 

responsibility for the program. That is, this task closes out DOE 

responsibility for the activity. 
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3.4. 2 Abnon.a l  Waste Project 

TMl Abnon.al W aste Oper at ions--Th is  t as k  prov i des for prep ar at ion a nd 

receipt of TMI abnon.a l wastes at I NEL . Preparat ion inc l u des 

ass i st i ng i n  negot i at ion of a contract bet ween DOE and GPUNC , 

deve l oping I NEL waste accepta nce cr i teri a, prep ar i ng project 

d oc�nts , devel opi ng l ong- term moni tor i ng p l ans , prep ar i ng equ i pment 

to store t he wastes , actua l  receipt and storage oper at i ons , an d 

p roject •anag eMent . Th t s  t ask t s  be t ng negot i ated and def ined i n  

F Y- 1984. O nce t he tas k i s  del i neated, add i t i onal work structure may 

be a dded . 

TMI Abno�l Waste Equ i pment--Th is  t as k  prov i des for t he design, 

f abricat ion and procureMent of the equ i pment needed in  receiv ing an d 

stor i ng of a bnormal w astes . The actual form of the equ ip ment re mai ns 

t o  be se l ected d epend i ng i n  the f i nal opt i on for storage . 

3. 5 Program Co nt ro l s  

Progr .. contro l s  f ol l ow  those i dent if ied an d di scussed in  t he 

Managa.ent P l a n  of the T echnical Support Branc h. In t hat Man age ment P l an 

are di rect i ons f or c ontrol l i ng costs an d s chedul e ,  formul at i on of wor k  

break down structure,  c onf igurat i on •anag ement ,  procur ement,  an d qu al i ty 

assurance. A further constraint/c ontrol on the Program i s  t hat those c osts 

associ ated with Abno�al Waste Project must be kept c l e arly separate from 
those c osts f or E P ICOR project. Th is  i s  acc ompl i shed by t he Work Brea kdown 

Structure and cost rol l up syst .. descr i bed above . 

3.6 Report i n g  an d Review  

A .anthly  report is  prep ared for t he man agement of the TMI Program and 

other E"G I d aho, I nc. organi z at i ons , as wel l as DOE - 1 0. That report 

ht gh l i ghts work accompl i shed i n  the current month and work t o  be performed 

1n the c a-1ng month. The report i nc l u des a summary cost account break down 

by work pac kage, when the costs dev i ate more than 101 of t he p l anned bu dget . 
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All design work is reviewed and approved by EG&G Idaho, Inc. Formal 

design reviews are held at key design stages to verify that the design 

satisfies design criteria, and functional and operational requirements. 

Additional informal design reviews are conducted as appropriate to control 

the design effort. EG&G Idaho, Inc. notifies DOE-10 of the formal design 

and facility readiness reviews. Results of those meetings ( e. g., 

agreements and commitments ) are formalized and submitted to the OOE-10 via 

conference records. 

3.7 Documentation 

The program document tree is shown in Figure 9. A list of program 

documentation was prepared which gives a title, brief statement of purpose, 

identification of performing organization, review and approval organization 

identifications, and preparation/review/approval schedules for each 

document. Responsibilities for documentation and its control matrix for 

the Program are shown in Table 2 .  Configuration management for the program 

follows the Configuration Management Plan given in the Management Plan of 

the Technical Support Branch. 

3.8 Program Interfaces 

Major interfaces of the Program are illustrated in Figure 10. 
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TABL E 2. DOCUMENTATION RESPONSIBILITY/CONTROL MATRIX FOR EPICORIWASTE PROGRAM 

Prepare Review Approve 
Baseline/ Base 1 i ne/ Baseline/ DOE-ID DOE-IDa 

Document Revisions Revisions Revisions Review Aeeroval Procedure Reference 

1. Functional and PSY All TSB, FMD X X (b) 
O peration a 1 
ReQuirements 

2. Hot Cell-Functional FAC-OP, FAC-OP, FAC-OP X (b) 
and Operational HSD HSD 
ReQuirements 

3. Design Specifications PSY, TSB ALL PSY, TSB X 

4. Design Reports PSY ALL PSY, TSB X (b) 
5. Design Reviews PSY ALL PSY, TSB X Qua 1 i ty Manua 1 • 

. 
6. Test Plan s/Reports PSY ALL PSY, TSB X 

7. Quality Program Plan QD ALL QD, TSB X X (b) 
8. SADs, FSARs, OSR D TSB, HSD ALL TSB, HSD X X Safety Manu a 1 

9. Hot C ell-SADs, FSARs, TSB, FAC-OP FAC-OP, HSD FAC-OP X X Safety Manu a 1 
OSRD 

N 
en 10. En vi ronmen ta 1 TSB, ELS ALL TSB, HSD X X 

Eva luations 

1 1. Program P 1 an TSB ALL TSB X (b) 
12. Task Plans (Work TSB ALL TSB CAPS Manual 

Packages) 

13. Specifications TSB, PSY ALL TSB Specification Preparation 
Manual 

14. Drawings PSY, ALL TSB Drawing Requirements 
FAC-QP FAC-QP Manual 

15. Detailed Operating FAC-OP ALL FAC-OP, HSD (b) 
Procedures 

16. Standard Practices NMEPD ALL TSB, HSD 

17. Hot Cell-Standard FAC-OP FAC-OP, HSD FAC-QP, HSD 
Practices 

18. Operating and FAC-OP ALL FAC -OP (b) 
Maintenance Manua 1 s 



UllE 2 .  DOC\J€ NTAT 10N RE SPONS I B I L I T Y /CON TROL MA TR I X  FOR EP ICORIWAS T E  PR CXiAAM ( can tt nued )  

Prepare Rtv t ew Approve 
Bast l t nt/ Base l t nt/ Bue l t ne/ 0« - 10 OOE - 101 

Ooc�n t  Revht ans Re v t s t ons Rev t st ons Revt ew A��ova l 

1 9 .  Fact H t y  Change FAC -oP Al l  FAC -oP • • 
F or•s 

Procedure Referenc e 

Reactor O pera t i an s  Manua l 

a .  I n  sa.e i nstances, OOE - 1 0  approva l i s  by s i gn a ture ( e . g • •  l te-s 7 and 8) ; t n  o ther i n \ tances. t ncorpora te OOE - 1 0  ca..en ts 
provided af ter revi ew cons t i tue s  approva l .  

b. A draf t of prepara tt on t ns truc t t ans u t s ts t n  the Conf i gura ti on Manag�n t Manua l . T he Conf i gura ti on Manage-en t Manu. l ,  
or other ex t s tt ng procedures, can be used a s  a guide. 

legend 

All 
• E LS 

F .C �  
FMO 
HSO 
NME PO 
PSY 

N 
.... 

QO 
TSB 

• 
• 
• 
• 
• 
• 
• 
• 
• 

A l l of the f o l l owi ng ,  ucep t E LS 
E a r th  and L i fe S c i ence s 
TM -607 F a c 1 1 1 ty Oper a t i ons 
Faci 1 1  tt e s  Man�n t D i v i s i on 
Hea l th and Safety D i v i s i on  
Nuc l e ar �a tert a 1  Eva l ua ti on Progr .. s 0 1 v 1 s 1 on  
Projec t Manag�n t and Systa Eng i neeri ng O f f i ce  
Qua l i ty D 1 v i s t on 
Techni ca l  Suppor t Branch 



EG&G Id aho Org an i zati ons 

o Project Mgmt/Sys E ngrg 
o Qua l i ty 
o Safety 
o Procuremen t 
o Te chni ca l  Pub l i ca ti ons 
o Mater i a l s Te chnology 
o De s ign 
o Physi cs 
o Faci l i ty Managemen t Di vi s ion 
o Waste P rograms D i vi s ion 

TIO  Branch 

o Sh i Jlllen t Coord i nati on 
o Sorben t Experimen ts 

I nformati on 
o On- I s l and L i a i son 
o PGS 
o SAD P rojects 

Subcon tracts 

o D i sposa l S i te ( commerci a l )  

EP ICOR and Waste Research 
Di sposi ti on Program 

TAN-607 Faci l i ty 

o Opera ti ons 
o F aci 1 i ti es  
o Documen tati on 
o Sampl e Ana l ysi s 
o TAN Safety Branch 

N a ti onal  Laborator i es 

o F i e ld Te sts 
o Research Waste Di spos a l  

Techni cal  Suppor t Branch 

o HI C Usage 
o S tate Agenci e s  
o NRC 
o Techni ca l  Suppor t 

F i gure 10.  Program I n terfaces for the EPI COR and Waste Research and Di spos i ti on P rogram. 



4 .  COST S 

Costs for the EP ICOR and Waste Research and D t spos t t 1on Program 

presented below def i ne the fund i ng base l i ne for FY-1984 . They are 

h ighl ; ghted i n  the Tables  3 and 4 .  Some of t he costs i n  Tables  3 and 4 are 

au�nted by funds to be prov ided by GPUNC as def t ned i n  footnotes . 

4 . 1 E P I COR Project 

T able  3 deptcts E P ICOR fund i ng by work package for FY- 1 984 and i t  
provides forecasted fundi ng i n  the out years . Rev i s ion 1 of the Program 

P l an for the E PI COR- 1 1  Research and D i spos i t ion Program summar i zes costs 

for prev i ou s  years . 

TABLE 3. BASEL I NE FY-l g84 FUND I NG FOR THE EP ICOR PROJECT 

Basel i ne 
( $ 1 000$ ) 

Work Pack!le FY- 1 984 

Progr .. Management 1 1 S. 8 
lnteri• Storage OPs 1 03 . 3  
H IC load i ng/Curing OPs 29 7 . 21 
H I C -L iner D i sposal 88 . 7  
Technica l  Support 78. 9 
Res i n  Research 70.0  
Manage.nt Reserve 1 76. 0 

Tot a l  Fund i ng 930. 0 

Forecast 
lil OOOs� 

FY-1985 F -1986 

1 00 so 
70 600 

528a 
90 
50 so 

100 

938 700 

a .  These costs are augmented by $660K and $700K proposed for re imbursement 
f� GPUNC for expense s  i ncurred i n  EP I COR d i sposa l operat i ons  t n  FY- 1 984 
and FY-1 98S,  respect i vely;  the actual amount to be recovered i s  st i l l  i n  
negot i at ion . 
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4.2 Abnorma l Waste 

Tab l e  4 dep i cts Abnormal Waste fundi ng by work package for FY-1 984 and 

i t  forecasts total fundi ng by year for durati on of the project. Forecasts 

are not subd i v i ded by work packages, s ince the project i s  be i ng def i ned and 

devel oped during FY-1984. 

TABLE 4. BASELINE FY-1984 FUNDING FOR THE ABNORMAL WASTE PROJ ECT 

Work Package 

TMI Abnormal Wastes Operat i ons 

TMI Abnorma l  Wastes Equi pment 

Total Fund ing 

Base l i ne 
( $1000 s) 
FY-1984 

10oa 
b 

1 00.0 

Forecast 
($1000&) 

FY-1985 FY-1 986 

5o a 
b 

50 

50 

50 

a. These costs are augmented by $320K and $420K est i mated to be recovered 
from GPUNC for expenses i ncurred i n  abnormal waste operati ons i n  FY-1984 
and FY-1985, respect i ve l y; actual costs to be re i mbursed are be ing 
devel oped for negoti at i on at th i s  t ime. 

b. These costs are augmented by $350K and $370K est i mated to be recovered 
from GPUNC for equ ipment costs i ncurred i n  FY-1984 and FY-1985, 
respect i ve l y; actual costs to be re i mbursed are be i ng deve l oped for 
negot i ation at th i s  t i me. 
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5 .  SCHE OUL E 

Su.aary schedules are presented for the EP ICOR and Abnorma l Waste 
Projects. The su.Mary schedule ( F t gure 1 1 )  h ighl ights major act t v t t tes and 

del t verabl es for both projects • 
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6.  QUAL I T Y  

Qual i ty assurance requ i rements for the EP ICOR and Waste Research and 

Di spos it ion Progr .. are coordi nated wt th the Qual t ty D iv t ston of EG&G 

I daho , Inc .  and tn accordance w t th Qual i ty Progr .. P l an devel oped for the 

Techn ical Support Branch ( see Append i x  C of the Management P l an for the 

Techn ical  Support Branch of the Nuc l ear Mater i al s  Ev a l uat ion Programs 

D i v i s ion) . The QPP for the Technical  Support Branch 1 nterd ig itates with 

the QPP govern ing act i v i t ies i n  t he TAN-607 Hot Shop . 
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7 .  SAFETY AND ENV IRONME NTAL 

Safety and environmental concerns and issues re l ated to the EP ICOR and 

Waste Research and Disposition Program are governed by that stated in the 

Management Pl an for the Technica l Support Branch of NMEPD. 
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