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1. 0 I NTRODUCT ION/OBJECTIVES 

The Techni ca l  Pl anni ng Group (TPG) Task 3.0 wa s fonmed to devel op a 
pl an  a nd  suggested task scope statements that coul d be u sed to enhance 
infonaat i on and technol ogy of generi c val ue to the nucl ear commun i ty i n  
t he areas of radi oactive �ste process i ng ,  storage , transportat i on , and 
d i sposal us i ng the cl eanup of TM I - 2  as  a reference data base . The group 
funct i ons i n  a ma nner cons i stent with the overal l object i ves and mode of 
operat i on of the TMI  Techni ca l  I nfonnat i on and Exami nat i on Program . 

Th i s  pl an cons i ders only a ct i v i t i es wh i ch coul d be of generi c va l ue 
t o  the nucl ear i ndustry . Thi s pl an only cons iders projects wh i ch may be 
ca.pl eted i n  ti.e to a id  i n  the deci s i on-maki ng processes associ ated with 
the cl eanup of TMI - 2 .  Those projects o f  generi c technol ogy val ue, but 
woul d be compl eted on a l onger schedul e ,  a re addressed i n  a Long-Term 
Waste Manag ement Pl an currentl y  under preparati on at ORNL . 

The -.jor object ive of the TM I -2 I nformat i on and Exami nat i on Program  
is to  ut i l i ze the experi ence from , and requi rements establ i shed dur i ng 
t he TM I -2 cl eanup, to ident i fy generi c post-acci dent requi rement s for 
t he des ign ,  operat i on ,  ma i ntenance , cl eanup and recovery of ci v i l i an 
nuc l ear power pl ants .  The speci f i c  object i ve of th i s  part of the TM I -2 
I nfonna t i on and Exami nat i on Program i s  to ident i fy radi oact i ve waste 
handl i ng programs , Whi ch coul d  ut i l i ze the experi ences and radi oact i ve 
wastes Whi ch resul t from the T M I -2 cl eanup ,  to sat i sfy the object i ves of 
the overal l TM I -2 I nfonna t i on and Exami nat i on Program. Th i s  pl an 
considers the removal of the rad i oact i ve cont ami nant s from acci dent 
l i qu i ds and decontami nat i on sol uti ons , the treatment and st orage of the 
cont ami nated res i ns and zeol i tes , a nd the processing , t ransportat i on and 
d i sposal of the f i nal wa ste forms . Thi s pl an does not cons i der 
radi oact i ve waste handl i ng act i v i t i es rel ati ng to the reactor core and 
i nterna l s .  

The resul t i ng a ct i v i t i es of th i s  pl an wi l l  not be cri t i cal path i tems on 
a ny TM I  c leanup or regul atory pl ans . Impl ementat i on wi l l  not ut i l i ze 
fac i l i t i es or equ i pment associ ated wi th the defense waste program. 

2 .0 GENERAL PUBL IC UTI L IT IES  (GPU) PLAN AND SCHEDULE 

The Genera l Publ i c  Ut i l i t i es (owner of TM I - 2 )  basel i ne pl anni ng for 
processi ng of cont ami nated water and management of sol i d  wa stes from 
TM I -2 i s  fonnul ated on state-of-the-art commerci al  methods . The 
fol l�ng arti cl es descri be GPU's pl an for i mmob i l i z i ng the acc i dent 
rad i oa ct i ve cont ami nants.  

2.1 Liqu i d  Waste Process i ng 

Radi oact ive l i qu i d  wa ste process i ng act i v i t i es pl anned by GPU 
incl ude the s egregation , process i ng ,  col l ect i on ,  handl i ng ,  and 
sol i d i f i cat i on of l i qu i d  rad i oact i ve wa ste . The primary object i ve i s  to 
con centrate radi oa ct i ve f i ss i on products , wh i ch are presently  d i spersed 
i n  l iquids and as  surface cont ami nat i on in the Rea ctor Cool ant System , 
Rea ctor Bu i l di ng ,  Auxi l i ary Bu i l d i ng and systems wi th i n  both bu i l d i ngs . 
Th i s  process i ng wi l l  resul t i n  waste fonns su i tab l e  for safe handl i ng ,  
s torage , a nd d i sposal con s i stent wi th appl i cabl e  regul atory requ i rements .  
There are t wo  general categori es of rad i oact i ve l i qu i ds wh i ch wi l l  
requi re process ing: 
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• acc ident l i qui d s ,  i . e . ,  l i qui d s  wh i c h  were contam i nated wi th  
fi ss ion  products d ur i ng and i mmed i atel y fol l owi ng t he acc i dent 
and are now reta i ned wi thi n the reac tor cool ant system , 
conta i nment s�np or i n  aux i l i ary b ui l d i ngs  and tanks and , 

• decontami nat ion  (decon) sol ut i ons ,  i . e . , sol ut i ons whi c h  wi l l  
be used i n  decontam i nati on  of systems , structures , a nd 
equi pment contami nated d ur i ng the acc ident , a nd wh i c h  may 
becane contami nated i n  the decontam i nation  process.  

Concentrati o n  of fi ss i on products  c onta i ned i n  acc ident l i qu i d s  and decon 
sol uti ons wi l l  be accanpl i shed by systens  spec i fi cal ly  des i gned and 
i nstal l ed at TMI-2 for that purpose . These treatment systens are 
desc ribed briefl y a s  fal l  o�1s : 

2. 1. 1  E P I COR I I  - Th i s  system empl oys a ser i es of fi l ters and 
i on-exchangers (or "demineral i zers" ) to renove suspended and d i s sol ved 
impur i t ies ( both rad i oact i ve and non- rad i oact i ve) fran contami nated 
water. EPICOR I I has  been spec i fi c al l y  a pproved by t he NRC for treatment 
of " i ntermed i ate l evel " acc ident water,  c ontami nated to a l evel between 
1 pC i/cc and 100 pCi/cc.  The maj or source of th i s c l ass  of water i s  that 
whi c h  was rel eased from t he pr imary c ool ant system and transported to the 
aux i l i ary bui l di ng early i n  the acc i dent. Fi ss ion  product s  removed from 
water treated by th i s system are captured v i a  ion  exchange on organ i c  
res i n  and i norgan ic  med i a  (zeol i tes) i n  steel l i ners. When l oaded to 
admi ni strati ve l evel s or depl eted , t hese l i ners and the i r  contents are 
renoved from serv i ce ,  and stored for s ubsequent d i sposal . 

The EP ICOR- I I  systen ha s been i n  operat i on s i nce early October 1979 ,  
a nd a s  of  June 4 ,  1980 , had successful l y  processed about 330 , 930 gal l ons 
a nd removed more than three qua rters of the 56 , 548 Ci of rad i oact i v i ty 
from l i qu i d  i n  the Aux i l i ary and Fuel Ha nd l i ng Bui l d i ng s .  The Aux i l i ary 
a nd Fuel Hand l i ng Bui l d i ng s  storage tanks conta i ned about 474 , 000 gal l ons 
of contami nated water after the acc i dent .  There i s  i n- l eakage of  about 
408 gal l ons per day i nto t hese bui l d i ng s  whi c h  i s  al so be i ng processed by 
EP ICOR . Quant i t i es of wastes requi ri ng fi nal d i spos i t i o n  are summari zed 
i n  Sect i on 2 . 3 . Average concentrati ons of ces i um and stront i um acti v i ty 
on  the EP ICOR i on  exchange med i a  range from l ess t han 1 to  approximatel y 
44 curies per cub i c  foot . 

GPU has  been requi red by NRC to sol id i fy t hese res i ns i f  they are to 
be shi pped for commerc i al shal l ow  l and bur i al ;  GPU i s  c onduct i ng R&D to  
s upport i mpl ementati on  of �he sol i d i fi cat i on requi renent. 

Sol i d i fi cati on of res i ns and f i l ter med i a  has been an obj ect i ve of 
t he NRC for of al l power reactor l i censees. Effect i ve Jul y 1 ,  1 980 , t he 
canmerci al bur i al ground s wi l l  requi re that res i ns wi th  rad i oact i ve 
materi al s of hal f- l i fe greater than 5 years and act i v i ty l evel s i n  excess 
of 1 �.�Ci /cc to be sol id i fi ed i f  they a re for d i sposal i n  commerc i al 
s hal l ow  l and bur i al fac i l i t i e s .  Es senti al ly al l of the EPI COR I I  i on 
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exc hange med i a  are ab OYe the act f v t ty and hal f- l t fe t hresho lds  for 
so l td 1 ftc at ton .  

�C c ri teri a i s  be i ng fo nnul ated to  cl assi fy t he  wa stes fran the 
EP IC� I I  system . The stab i l  t ty of t he organic rest ns d ue  to the 
radi oact ht ty 1 oad i ng s  of ces f "" and stront f ""  i s  bei ng ev al uated a s  part 
of t hi s  c l assi  ftcatton.  Th i s  eval uat t o n  may i ndt cate a necessi ty to 
el ute or transfer the acti v i ty from t he  organic resi ns to more stab l e  
i norganic i on exchange med i a  such a s  zeol i tes.  Sol id i ficat i on of the 
res i ns ,  a s  ordered by t he  NRC,  may requi re removal of the res i ns ( by 
s l uic i ng )  fron t he i r  l i ners fo r immobi l i za ti on i n  other med i a  and 
possi b ly  d i fferent conta i ners pr ior to d i sposal . 

St udies are be i ng conducted by GPU whi c h  c ons ider mod i ficat i ons of 
t he  EP IC�- 11 system to perm i t  i ts use fo r other processi ng requi renent s ,  
s uch a s  the wa ter i n  the reac tor cool ant system (RCS) .  

2. 1 . 2  Submerged Demi nera l i zer System ( SDS ) - The SDS i s  an ion  
exchange system conceptually s fmflar to the EPICOR-I I systen , b ut i t  wi l l  
accomodate higher act i v i ty l evel s of rad i oac ti ve wa ste water , s uc h  as  
t ha t  presently reta i ned in  t he RCS and contai nment  basenent. There are 
two major d i fferences between the SDS and t he EPIC�-I I systems. The SDS 
wi l l  uti l i ze i norgan ic i on exchange material s ( Zeol i tes) i n  the fi rst 
demi neral t zer stage to enab l e  hi gher concentrat i on of rad i oact i ve 
c ontami nants  t han  poss ibl e wi t h  organ ic  resi ns .  Major c anponents o f  t he 
SDS s ystem wi l l  be l ocated underwater i n  the TM I -2 s pent fuel pool , to 
prov ide rad i a t ion  s hi el d i ng duri ng o perat ion. 

SOS processi ng rates are desi g ned to be 10  gpm t hrough a 
10  cub ic- foot l i ner conta i n i ng approximatel y e ight cubic  feet of res i n .  
Act i v i ty c o ncentrati ons o f  approx imatel y 9800 C i  per l i ner are 
ant i c i pa ted .  Approx imate ly  67 zeol i te beds woul d be expended to process 
1 , 000, 000 gal l ons of conta i nment sump wa ter. A to tal of 550 , 000 to 
600 ,000 Ci of radionuc l fdes are to be ranoved.  Conservat ive est imates of 
t he quant i t i es of wa ste to be d i sposed of are prov ided i n  Section 2 . 3.  

Ot her products fran the SDS i nc l ude contami nated i norgan i c  and 
organ i c  i on exchange mater i al s i n  conta i ners a n d  processed wa ter whi ch  
wi l l  meet the effl uent water cri teri a  of  10  CFR 20, Appe nd i x  B ,  Tabl e 2 ,  
Col . 2. The SDS system i s  be i ng fab ricated and i s  a nt ic i pa te d  to  be 
operat i o nal  by t he  end of 1980, c ont i ngent upo n NRC approval to operate 
the system. 

Di s posal methods for t he SDS f i rst stage deni neral i zer l i ners i s  
uncerta i n  d ue  to t he  hi g h  radi oac t i v i ty concentrat i on on the ion ex change 
medi a ( approx imate l y  1 400 Ci per cubic  foot) and due to the l ac k  of 
simi l ar i ty to other high  l evel wa ste cl assi fic a tions.  Act f v t t f es from 
spent res i ns from no nmal nuc l ear pl ant operat i ons are on the order of 0. 1 
to 1 0  C f  per cub ic  foot and are accepted at shal l ow  l an d  bur ial 
fac i l i t i es .  The higher spec i fi c  ac ti v i ty l evel s f n  these SDS l i ners 
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precl udes the i r  acceptance for shal l ow l and bur i al unl ess a h i g h  
i ntegr ity c onta i ner ( overpack)  i s  devel oped to  m i t igate the pos s�b l e  
i nternal rad i at ion  effects and the corros ion .  t hennal and mechan1cal 
effects which  may be present i n  shal l ow l and bur i al s i tes .  NRC c�i ter ia  
for cl assi fyi ng SDS med i a  coul d contrib ute to the dec i s ion  o n  ul t11�ate 
d i sposal of these wastes sho rt of i nterim storage o�si te or off- s1te . 
Present defi n i tions of h i g h  l evel wa ste are l imi ted to the fi rst cycl � 
raffi nate from the sol vent extracti on of i rrad i ated fuel , wh i c h  c onta1n 
l arge qua nti t ies of uran i um and act i n ides.  Conta i Bnent sump water 
sampl es  to date show t he water to be free of s i gn i ficant quanti t ies  of 
act i n ides and therefore presents only  a shorter term di sposal probl em  
from the fi s s i on products (30 year hal f- l i ves)  and not from the 
l onger- l i ved pl utoni ums (25 , 000 years hal f- l i fe )  and uran iums (4 . 5  
b i l l i on  years) . Addi tional sa.npl i ng after conta i nment reentry may s how 
s i g n i fi c ant d i fferences i n  the above.  

2. 1 . 3  E vaporator/Crys tal l i zer and Sol i d i f icat i on System - S i nce 
i on exchange systems may not be suitable for processing contaminated 
decon .  sol ut i ons wh i ch c onta i n  detergents or other chemical cl ean i ng 
agents , i t  i s  necessary to prov ide other means of  c oncentrati ng fi s s ion  
products from the decon. sol ut i ons . GPU i s  presentl y prefo nn i ng a 
techn ical eval uat ion  of a n  evaporator/crystal l i zer  and sol i d i fi cation  
fac i l i ty.  The fac i l i ty i s  pl anned to conta i n  a l arge capac i ty radwa ste 
evaporator des i gned for 30 gpm and assoc i ated s upport systems s uch  as  
t ankage . feed treatlnent . f i l trati on ,  process c ontrol . pol i sh i ng ,  
sol i d i f icat ion  of concentrates , a nd  storage and hand l i ng capab i l i ti es .  
The technical  eval uat ion  cons i st s  o f  canpl eti ng the systen des i g n  
packages i n  order to eval uate the sched ul e .  overal l system cost s .  and 
ex i st i ng pl ant fac i l i t ies  usage impacts  so that a fi nal dec i s i o n  of the 
use of t he evaporator/crystal l i zer can be made.  The present estimate 
for start i ng of the evaporator/crystal l i zer .  i f  i t  i s  to be constructed . 
i s  mid to l ate 1982 .  

2. 1 . 4  Low Act i v i t  Waste P roces s i n S stem - At t he present 
t ime .  TM I -2 l o�1 act1v1ty wa ste water water not generated by t he acc ident 
and hav i ng fi ss ion  product concentrati ons less  than 1 �Ci /cc )  i s  bei ng 
processed by an i on-exchange systen cal l ed EP I COR- I ( i n i t i al ly associ ated 
wi th  Un i t  1 ) . At a future t ime ,  th i s system may be reserved exc l u s i vely 
for TMI-2 u se .  

2 . 1 . 5  Processed Water Storage System - The cl ean water effl uents 
from al l of the accident liquid processing systems are be i ng stored i n  
t he processed water storage· tank s.  Ba sed on t he operat i ng data for the 
E pi cor I I  process i ng system. the tri t i um concentrati on i s  a maximum of 
0. 27 �Ci /cc . 
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Because of uncertainty as to when penni s s ton to di scharge such water 
m1g ht be granted , a l ternat i ve methods of d i s pos i ng of c l ean processed 
water . such as eva porat i on and sol id i fi cat i on,  a re bei ng exami ned . Al so, 
t he recyc l i ng of processed water for c l eanup or other pl ant operat i ons t s  
bei ng eva l uated for feas i bi l i ty by GPU. 
2 . 2  Sol id  Waste Management 

The object ives of sol id  wa ste management are to safely acc umul ate. 
vol ume reduce,  package, stage . ma ke a va i l abl e for . and trans port off-s i te 
a l l sol id  radi oact i ve wtste materi a l . The management of sol id rad i o ­
a ct i ve wastes cons i sts  primari ly  of i n ventory control a nd rad i o l ogi cal 
protect i on .  

Th e l argest quant i ty of sol id  radi oact i ve waste cons i sts  of c l eanup 
materi al s expended dur i ng decont ami nat i on .  Another ma jor source of 
radi oact i ve sol ids i nc l ude the products  of process i ng water contami na ted 
a s  a resul t of the acc ident and used i n  decontami nat i on operat ions .  
These i nc l ude demi nera l i za t i on materi al . f il ter el ements .  and evapora tor 
c oncentrates . Pl ant equ i pment and materi a l s for wh ich decontami na ti on i s  
not feas i b l e  or effect i ve from the standpoi nt of cos t or personnel dose 
a l so contri bute to t he sol i d  radi oacti ve waste i nventory .  The d i sposal 
of  sol i d  wa ste i s  to be accompl i shed i n  a ma nner wh i ch does not create a 
personnel hazard or spread cont ami nat i on .  yet sati sf ies packagi ng ,  
s h i ppi ng ,  a nd d i s posal  regul at i ons . 

2 . 3  TM I -2 Radi oacti ve Waste Quant i t i es 

Est i .ates of the non -fuel sol i d  rad i oact i ve waste at TM I Un i t  I I  
have been made. Tab l e  I shows the quanti t i es of waste by type wh i ch must 
be s hi pped to a dis posal  s i te .  Th i s  est imate shows a total  o f  300,907 ft 3 
of  WISte vol ume .  Tabl e  I I  s umma ri zes the EP I COR waste generat ion and 
perfonnance to date .  Al t hough no experi ence has been acc umul ated wi t h  
t he SDS system, conservat i ve est imates of the SDS waste generat i on are 
s h own  i n  Tabl e I .  
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TABLE I 

ESTIMATED WASTE FORMS AND WASTE QUANTITIES TO BE GENERATED AT TMI UNIT II ( NOTE 1 )  

Waste T� Contai_11ers 
Usable ConJr· Total No. 
Yol ume (ft ) Of Containers 

C()tPACTED TRASH 
a. Aux. & Fuel Hdlg. Bldg. 55 Gal. Drums 7.35 5 , 100 
b. Reactor Bldg. 55 Gal. Druns 7.35 7 , 320 

NON-COMPACT IBLE TRASH 
a. Aux. & Fuel Hdl g. Bldg. 4 1/4' x 3' x 6 1/2' Boxes 83 770 
b. Reactor Bldg 4 1 /4' x 3' x 6 1 /2' Boxes 83 960 

AUX . BLDG . DESLUDGING 
a. SIJilp 55 Gal .  Drums 7 . 35 38 
b. Tank 55 Ga l .  DrlJlls 7.35 1 2 

�11 Equ i p�ent Decontamination 
( DOE R&D ) 55 Gal. Dr11ns 7.35 702 

Spent Resin Liners 3 9 

REACTIJt BUILDING 
DECONTAM I NAT ION SOLlrT IONS 

a. Low Act 1v i ty 55 Gal. Dr11ns 7.35 954 
b. Med illll Activity 55 Gal .  Drums 7.35 960 
c. High Act i v i ty 55 Gal • Dr11ns 7. 35 861 

REACTOR COOLANT SYSTEM 
DECONTAMINATION SOLUT IONS 55 G a l .  Drums 7 . 35 1,000 

CONTAUKNT SUMP & RCS L I Q U IDS 
a .  SOS Particulate Filters Filter Vessel 10 134 
b. SDS Fi rst Stage Zeol i te 2 x 4 Liner 10 1 05 
c .  SD S  Second Stage Organic 

Cati on 2 x 4 Liner 10 44 
d. SDS Mi xed Bed Polishing 

Den in. Dem. Ves sel 195 18 

AUX. BLDG. L IQUIDS ( Note 2 )  
a. Eptc or I I  Prefi lter 4 x 4 Liner 50 1 00 
b. Epfcor II 1st Stage Demin. 4 x 4 Liner 50 30 
c. Epfcor II 2nd Stage Demin. 6 x 6 Liner 1 70 2 1  

LIQUID WASTES (<lmc / m l )  
a. Epicor I Oemin. 6 x 6 Liner 170 63 
b. Misc. Oemin. 6 x 6 Liner 1 70 33 

14QT[S: 

Containers Per 
Shipment 

1 55 
1 55 

18 
1 8  

4 
4 

1 55 
-

1 55 --

-

2 
2 

2 

1 

1 
I 
1 

1 
1 

Gross Specific Total 
Shipments Activity 1_�1Ltt!J Yol�_{ft 3) 

33 .003 3 7 , 485 
47 . 03 53,802 

43 2.oxto-4 63, 910 
53 2. oxto-3 79 , 680 

10 1 . 8  279 
3 1.1 88 

5 . 066 5 , 160 
- . 066 27 

6 . 25 7,012 - 8 7 , 056 - 1 4  6 , 328 

- 1 4  7 , 350 

67 . 52 1,340 
53 1400 1 , 050 

22 1 1  440 

18 1 .2 3,510 

100 44 5,000 
30 2 1,500 
21  0.1 3, 570 

63 . 7 1  10,71 0  
33 . 71 5,610 

Total Radwaste Volt�ne 300 ,907 ft.l 

1. The dbove datd is based on the GPU 5-yedr Wdste yenerdtion pl dn estimates, which were canpi l ed  by the NRC for use in the PUS. 

2. These cstimdtes inc l ude approximatel; 30 I 1ners tur processlroJ HCS Wdter. 
The estimdle� for the SDS cJlso 1nclut.1e W.J'>lc li.Jld tor processtn•J the RCS Wdlcr. 
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Table I I  

EP ICOR Radwaste Processing Resul ts for Un i t  

Water Process i ng Cumu l  at fve 
SYSTEM ELEMENT Processed Rate Act 1'1i ty 

( ga l . ) ( GPM) Removed by 
Syst en (C i )  

E P ICOR I 6x6 spent 1,120 , 7 89 10 109 
resin l iner 

E P ICOR I Spent F i 1t er 1,120, 789 10 109  
1 i ner 

E P IC OR I I  Pref1 1 t er 330 ,9 30 10 4 7 ,2 69 

E P I COR I I  1st DEM I N  330 ,930 10 47 , 2 69 

E P I COR I I 2nd DEM l N  330 ,930 1 0  47 , 2 69 

• 

t 

Based on c ombined Un i t  l a nd Un i t  I I  perfonmance 

Includes 4 resi n f i l l ed pref1 1 t ers 

•• Dat a  not a 'la i l ab l e 

I I *** 

Avg . •  L i ners• 
Un 1 t s• Loadi ng Thoroughput 

Used ( Ci /U ner ) ( gal/ li ner) 

24 ' 4 . 5  56,039 

8 ** 93 , 399 

43 1093 7,696 

13 1 6. 8  25,456 

7 3 . 7  51.755 

••• 
Dat a  on Ep i cor I 1s from the  qEp i cor l Radwa ste Syst em Summary of Operat i onal Data •  dated 4/6/80 to 
6/ 1 7/80 .  Epi cor I I  data i s  from the " Ep i cor l1  Radwaste System Sunnary of Operat i onal Data •  dated 
10/22/ 7 9  to 6/4/80 .  Both reports were prepared by GPU. 



I nterim storage fac i l i t i es fo r radwa ste wil l be constructed to 
provide a col l ect ion  l ocation between waste generati on and shi pment for 
off- s i te d i sposal . 

2. 4 TM I - I I  Radwaste Management Schedul e 

Figure 1 s hows the timi ng of maj or radwaste act i vities as  c urrentl y 
pl anned by GPU . Th i s  schedul e is based on many a ssumptions .  Pl anni ng 
and sched ul i ng of many c l eanup activ i t ies  i s  dependent upon the 
ava i l abi l i ty of the evaporator for proces s i ng decontamination sol ut i ons . 

3 . 0  RADWASTE DEC IS ION CHART 

3 . 1 I ntroduction  

F i gure 2 i s  a radwaste d i sposal dec i s ion chart .  The purpose of the 
chart i s  to prov ide a s impl i fi ed ,  g raphi c  presentation of the l icens i ng 
and processi ng dec i si ons requi red for the ul timate d i sposal of post­
accident nuc l ear power pl ant radwa ste .  The chart i s  arranged i n  col umns 
and proceeds frQn l eft to ri ght .  The vari ous wa ste sources , whi c h  are 
characteri zed usi ng the TM I-2 wastes , prov ide a starti ng poi nt i n  the 
c hart . The chart shows the various pathways ava i l abl e through l i cens i ng 
and radwaste process i ng a l ternati ves wh ich  woul d lead to spec i fic rad­
wa ste di sposal method s.  The various cand i date prQject ( CP-) numbers are 
i nd i cated i n  the various process or l icensi ng dec i s i on po i nts .  In­
cl us ion  of the cand idate proj ect numbers i n  the chart makes it possib l e  
to detenn i ne how the generic  R & D proj ect s fi t i nto the overal l rad­
waste di sposal program . 

3 . 2  Rel ati onshi p of Cand idate PrQjects to TMI-2 (to be suppl ied l ater) 

4 . 0  SCHEDULE SUMMARY AND MATR IX TABLES 

Fi gures 3 and 4 present a sched ul e for the cand idate proj ect s 
recommended to be undertaken i n  order to a id  i n  devel opi ng key dec i si ons 
on  the rad i oact i ve products frQn EP I COR I I  and SnS respect i vel y.  

Each  sched ul e is  d i v ided i nto three disti nct phases .  Phase I 
represents an  eng i neeri ng eval uat ion  of the feasib i l i ty of the proposed 
short term cand idate proj ect s resul t i ng in the advancenent of specifi c 
radwaste technol ogy devel opment that may a ss i st in resol ut i o n  of areas of 
c oncern. Sel ected cand idates may be further devel oped for denonstration 
and prototype test i ng dur ing Phase I I . The i ntent i s  to perform 
suffi c i ent R&D d uring Phase I and I I  on  a compl eti on sched ul e that rnay 
enab l e GPU to construct any add i tional radwa ste production  fac i l i ties 
t hat may be requi red to process and d i spose of TM I -2 wastes .  
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The GPU baseline schedule ( Figure 1) shows the b asic tasks rel ated 
t o  EP ICOR-2 and sos. along with their target completion dates . The 
Phase 1 complet ion dates for the R&D tasks related EP ICOR-11 processing 
i s  April 1981. The Phase I c ompletion of R&D t asks related to SDS 
processing is December 1981. Phase I I  c ompl etion d ates vary but are 
t argeted to interface wi th the GPU basel ine schedule .  

T abl e I I I  s hows t h e  summa ry o f  all candidate projects with reference 
to the project brief s ubmitted by the Technical Pl anning Group and 
eval uation of their respect ive priorities on a sca le of l ow . med i um  and 
h i gh . 
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TABLE I I I 

MATR I X  TABLE OF CANDI DATE SHOR T-TERM R&D PROJECTS 

Needed To 
Phase I Phase I & I I  �esol ve 

Feasi b 1 1  i ty Overal l  Schedul e Regul a tory Reference 
Cand id ate Priori t i es* Cost E s t imate** Phase I /  Requi  renen t s  Proj ec t  
ProJect No. H M L H H L Phase I I Yes No B ri efs REMARKS 

E l ut i on of Organic 1 X X 4 months/ X NRC-1 
Resi ns 10 to 1 2  months ORNL-3 . 1 Res i n  stab i l i ty may requi re el ut i ng organic 

res i n  high l evel wa stes pr i o r  to pl aceaen t  
i n  1 ong tenn f nterf•n storage. 

S l uic i ng of Organfc 2A X X 4 months/ X EG&G/TIO H i gh ALARA fmpact .  Sl ui c i ng i s  re4u i red 
Ion Exchange Med i a  5 months fo r some d i spo sal opt i o n s ,  but not for 

ot hers such as overpack s .  Low pr i ori ty due 
to feasib i1 i ty study conducted by GPU . • 

S l u i c i ng of I norganic 2B X X 4 months/ X EG&G/ T IO Med i um  pr i ori ty due to l ac k  of defi n i te 
I o n  Exchange Med i a  5 months pl ans for process i ng .  storage or f i nal  

d i sposal of t hese h i gh l evel wa stes. 

Organic Resi ns , 3 X X 5 1/2 months/ X �C-5 Essent i al as the ba sel i ne pl an for ion 
Evaporator Bott� . 5 1/2 months EG&G/T IO exchange med i a  di sposal and for hi yh l evel 
and Contami nated Oi 1 ORNL-3 . 3 ,  3. 5 ,  wa stes . - Sol i d i fi c a t i on 3 . 7 ,  GPU-CAN-X ,. 
I norgan ic Ion 4 X X 5 1/2 months/ X ORNL-3 . 4 ,  3 . 6  Need NRC c r i teria for l ong term i nterim 
Exchange Med i a  and 5 1 /2 months �C-5 sto rage to determi ne sol i d i ff catfon 
I nci nerator Ash requi ranents. 
Sol i d i fication 

cartridge Fi l ters 5 X X 6 months/ 
Sol i d i fication 6 1 /2 months X GPU-CAN-1 Sol i d i fi cation of sl udges attached to 

fi l ters wi l l  be requi red a fter 
J u l y  1 ,  1981 at al l nucl ear fac i l f tf es 
1 icensed by �c. 

Mod i fications to SDS 6 X X 1 5  1/2 months/ X ORNL-2 . 2 Low priori ty due to the fact that fl ow 
Ion Exchange Col umns lmpl ement Phase sheet modi fications are the responsib i l i ty 
and Fi l ter Med i a  Reconmendati ons of GPU and are not technol ogy development. 

i n  SDS. Technol ogy wa s prov ided to GPU by DOE • • 

ORNL on 4/28/80. No further work wi l l  be 
done on thi s prQj ect. 

* H-htgh ** H->$500 , 000 
M-Illed t um  M-$1 00 , 000 t o  $500 , 000 
L - l ow  L-<$ 1 00 , 000 
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MATR I X  TABLE Lf CANO I OA TL SH(JH - TERM RID PROJE C T �  
( Cont i nued ) 

Needed To 
Ph1se I Phlse I I I I  Ne so he 

Feutb t 1  t ty Ove.-11 1 Schedul e b9ul 1tory Reference 
Prto.-t t les• Cost Est t••te . .  Phu e 1 /  Requt .-.. ntl Proj ec t  

IIIIo.  H M l H " l P hne I I  Yes No a .- t e h  

1 I I 6 l /2 -antltS/ I GPU-CAN- 7 
l•pl •ent Phne 00£/DOWP 
Rec�nd1 t l ons 
I n  SDS 

8 I I 4 mnths/ 
S 1 /2 -anths ll CltNL-6 . 1 

Bechtel 

9 ll • 4 -anths/ I JltC-8, 
8 1 /2 mnths EGIG/T IO 

GPU ARJ-1 

10 ll I 4 -anths/ lt EPR 1 -2 ,  
8 1 /2 mnths EGIG/ T IO 

1 1  lt I 4 .onths/ 
8 1 /2 -anths ll JltC-8 

GPU/CAN- 1 
EGIG/ T I O  
DOE/DOWP 

1 2  I I 7 -anths/ 
1S to 2 1  110nths lt CltNL-3 . 2  

EGIG/ T 10 
GPU/CAH-9 

.. H->SSOO,OOO 
M- $ 1 00 , 000 to SSOO , OOO L-<SlOO,OOO 

RE fWllS 

Low p.- to.-t ty s i nce syst .. · s  f t rst stage t s  
deSf !lned fo.- zeol f tes .,... z.eo1 I tel shoul d 
p.-ov fde ..tequate perfoi"UUICe for c011u t ,._ 
.ent bui l d i ng cl unup. UH of DUUS I L  
or other 11 ternathes ..s t  not t•,.ct SDS 
startup. 

It ts neces11ry to ISC..U t n  the effects of 
t• v1rtous decontMf nants UHd tn lMI 
cle...up ope.-lt t o ns prior to optrltfoa of • 
process i ng  f•c t l t ty .-tcb t s  pl 1ftftld. 

Reduces shf ppt ng  1nd 1CNdt"' •t tt.e .., ste 
d t spo111 bur t 1 l  sf tes. 

Desf rlbl e  to �OMtr1te v t trt ftc•t t oa  
technol ogy for ht gb ec t h f tt •stes· 

GPU his t1ken steps to obt1 f n  1nd i nst•t l 
•n eupor•tor/c.-yst•1 1 l zer to Mnd1e l tq��fd 
.., stes llh l c h  are not processed bt EPICia I I 
01" sos. 

lnfonaatton on rld t atton stlbt l f tt of 
E P ICOR I I  res i ns t s  essentt•l pr f o.- to • 
dec f sf on on furthe.- treat.ent • 



Cand id ate 
P roject 

Di sposal Si te 
Test De v i ce 

Acci dent Radwaste 
l nterilll Storage 

Opt i m i zed 
Shi ppi ng 
Conta i ner 

� High I ntegr i ty 
Conta i ner 

Ion Exchange 
Med i a  AFR. 
Cani sters 

Organic Resi n  
Characteri za t i on 

* H-hi gh 
M-Illed f .. 
l- l ow  

TABLE I l l  

MATR I X  TABLE OF CANDI DATE SHORT-TERM R&D PROJECTS 

Phase I Phase I & I I  
Feas i M l i ty Overal l 
Priori ttes* Cost Estimate** 

No. H H L H 

1 3  X X 

14 X 

1 5  · x 

16 X 

1 7  X 

18 X 

** H->$500 , 000 
M-$100. 000 to $500. 000 
L-<S1oo.ooo 

H L 

X 

X 

X 

X 

X 

( Cont 1 nued ) 

Needed To 
Reso l ve 

Schedul e Regul atory Reference 
Phase I /  Requi rements Proj ect 
Phase I I  Yes No B ri efs 

10 to 1 3  months/ X OOE/NPD 
2 to 3 years PA/DER 

NRC-5 

6 1 /2 months/ X EG&G/ T I O  
n o  Phase I I  �C-4 

4 months/ X CAN-4 
1 3  1/2 months 

4 months/ �c 2, 3, 4 
9 1 /2 months GPU/CAN-2 

8 1 /2 months/ X EG&G/ T I O  
8 months 

3 months/ X 
no Phase I I  

REMARKS 

�chan i sm  for determi n i ng acceptab i l i ty of 
SDS a nd  EPICOR I I  waste fonns for ul timate 
di sposal . 

H i g h  pr iori ty i s  requi red to resol ve the 
l icen s i ng i ssues wi th respect to the wa�te 
d i sposal forms and l ocati ons of the hig 
1 evel wastes. 

Improved shi ppi ng eff i c i ency for evaporator 
bottons i s  not essenti al to THI cl eanup , 
but i s  advantageous for schedul e and cost 
i•npac t .  

H i g h  pr i ori ty a s  a n  al ternati ve to sol i d i -
ficati on. E l i m i nation of s l ui c i ng  and 
process i ng coul d si gni ficantly reduce the 
rad i ation exposures to TH I  personnel . 

Thi s opt i on i s  not desirab l e  i n  terms of 
perso nnel exposures . cost . or final d i s-
pos i ti on of t he  waste. Cannot be d i s-
mi ssed because o f  uncertai nty over how t he  
waste wi l l  ul t i mate l y  be c l assi fied. 

High pri o r i ty s i nce waste characterization 
i s  necessary prior to fi nal waste cl a ssi-
fication. 



5 . 0  CAND I DATE PROJE CT DE SCR I PT I ONS 

The short tenm prQject bri efs submi tted by the Technical  Pl ann i ng 
Group menbers have been condensed i nto s i xteen proj ect desc ri pt i ons . 
Incl uded i n  t he  fol l owi ng  pages are the prQj ect descri pt i ons and the 
scope of wort c ons i dered necessary to  establ i sh feas ib i l i ty i n  Phase 
and to pe rlonm demonstrat i on ,  where requi red ,  i n  Phase I I . 

Each technol ogy devel o�nent candidate eval uated has been as  to i ts 
benefi t to the nuc l ear i ndustry a nd  adva ntages and d i sadvantages to the 
reso l ut i on of TM I  concerns. Devel opment ri sk assessment of the cand i date 
radwaste processe s ,  prel imi nary rev i ew of t he schedul es , rough est imates 
of cost and pr iori ty recommendat i ons , are al so prov i ded . 

Proposed R & D candidate prQj ects have been rev i ewed i n  l i ght of t he 
fol l owi ng cri teri a :  

1 .  They must offer �eneric  benef i t  to the nuc l ear i ndustrt a s  a who l e. 

2 .  They must represent reasonab l e  advances i n  state-of-the-art proven 
technol oyy so as to prov ide a reasonabl e  probab i l i ty t hat 
feas i b i l i ty and demonstrat i on can be ach i eved i n  a reasonably short 
t ime frame. 

3 .  The imp l ementat i o n  of the cand idate prQj ects ,  after Phase I I  
compl et ion ,  i s  t he deci s i on of GPU . 

4 .  The cand idate prQj ects address only l icens i ng a nd  techn ica l  
probl ems. 

The scope of work has  general ly been segmented i nto tasks i n  order 
to exped i te the perlonnance of tasks and al l ow  early dec i s i ons. Onl y  
Phase I of the work i s  bei n� cons idered a t  the outset of c ontractua l  
c ommi tments. The Phase I I  demonstrat i on ,  where re�ui red ,  wi l l  not be 
a uthori zed unt i l  ev al uat ion  of the feas i b i l i ty i s  compl eted. 

The fol l owi ng candi date prQj ects were del eted fr001 th i s  short-tern1 
p l a n  as  a resul t of t he TPG meet i ng on June 1 7 ,  1 980 .  

Candi date Project 

Devel op Ion Exchanye Systens 

Leach i ng  Characteri stics  of 
Fa i l ed LWR Fuel Rods 

Transportat i on P l a nn i ng for 
Rad ioac t i ve Sh i pments 

1 7  

Referenced 
Proj ect 
Bri ef(s.} 

NR C-6 
ORNL-2 , 3 

ORNL 5 .1  

ORNL 4 . 1 ,  
4. 2 ,  4 . 3 
GPU/CAN-3 , -4 

Reason for 
Del et i on 

Transferred to a 
1 ong- tenn proj ect 

Transferred to 
TPG 7 . 4  
Th i s  i s  cons idered 
part of thi s base 
recovery effort 



CANDI DATE PROJECT DESC R IPT ION 

CP No. 1 

T ITLE 

El ut i ng of Organ ic  Resi ns .  

PURPOSE/GE NER IC  BENEF IT 

The l ong term capabil ity of t he organic res i ns used during t he c l eanup of  
TMI-2 wastewater to reta in  the i r  structure and t he matrix bond of 
rad ioisotopes has been questioned by t he NRC .  Th i s  proj ect wil l devel op 
s pec i fi cati ons to remove the rad ioactiv i ty from organic  res i n s  and recommend 
treatment and processi ng methods for the resul ti ng wa stes .  The generi c  
benefi t of thi s proj ect wi l l  be the devel opment o f  processe s ,  s pec i fic at ions 
and/or procedures which �1oul d al l ow t he d i sposal of t he organic  resi n  waste at 
l ow l evel bur i al grounds .  Th i s proj ect is al so of d i rect appl icat ion  to the 
EP I COR I I  organ i c  resi ns .  

SCOPE OF WORK 

The proj ect wi l l  devel op el ut i on specifi cati ons and procedures , fran actua l 
testi ng of nonrad ioact i ve res i ns ,  to  process t he organ ic  res i n wa stes .  The 
scope of work for thi s proj ect i s  d i v ided into two phases .  

Phase I - Thi s phase wi l l  i nc l ude ful l scal e test i ng of  nonrad i oact i ve res i ns 
and the devel opment of spec i fi cati ons and procedures to el ute the rad i oact i ve 
i sotopes from organic res i n s .  The resul t s  of  CP-3 wil l determi ne t he 
stabil i ty of organ ic resi ns . If t he stab i l i ty of the resi ns i s  questionabl e ,  
t he acti v i ty on  the resin wi l l  be el uted and recanmendati ons a s  to  the 
d i sposi tion of the l i quid  and sol id wa ste wi l l  be devel oped . Current DOE 
technol ogy wi l l  be eval uated in perfonni ng thi s proj ect. Eng i neering 
eval uat i ons of t he fol l owi ng methods wil l be made to determine whi ch method 
produces the l east waste with t he smal l est occ upational exposure. The EP I COR 
I I  res i n  l i ners wi l l  be used as typical exampl es of c onmercial systems 
requi ring el ution. 

Two method s wi l l  be eval uated . { 1 )  E l ut ion  of the activ i ty from t he 
res i ns ,  neutral i zation  of the el utr i ant , sol i d Hi cat ion by cement , or  
evaporation wi th the sl udge then sol id i fi ed .  { 2 )  El ut i on o f  t he act i vity from 
t he res i n ,  u s i ng i norgan ic deep bed resin to decontaminate the el utr i a nt ,  a nd 
sol idifi cation  of the resi ns .  

Phase I I  - Th i s  phase wi l l  proceed with the des i g n ,  construc t i on and operat i on 
of an  el ution fac i l i ty. The fac i l i ty may be l ocated at a DOE o r  commerc i a l 
d i sposal si te . Wa stes from thi s denonstration may be d i rected to eval uati ng 
sol id i fi cation techn i ques .  
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ADVANTAGE S 

The adtantayes of th i s prQj ect are that i f  requi red ,  more stab l e  wa ste forms 
c an be generated from heav i l y l oaded organ tc  res i ns .  The generated wa ste 
forms cou l d  be sui tab l e  for l ow- l ev el wa ste d i sposal . 

D ISADVANTAGE S 

The occupa t i o nal exposures from thi s �rQj ect wi l l  i nc rease wi th  i nc reased 
hand l i n� and proces s i ng of the wa ste .  Sam�l e organic resi n  waste wi l l  
probab l y  be shi pped off- s i te for process i ng at fac i l i t i es wi th expe ri ence and 
staffi ng to process t he  wa ste .  ,\ct ua l  fonnul ati ons of the TM I -orga n ic res i ns 
a re not known and some i nvest i gati ve work ma1 be requi red .  

SCHEDULE 

See network di agran .  

P'� l OR I T Y  

H igh  pr iori ty i s  ass i gned for thi s proj ect because of t he h i g h  spec i fi c  
act i v i tJ i n  much of t he TH I  organ ic  waste wh i ch i nd i cates that res i n  
degradat i on may occur soon.  

COST 

Phase I cost i s  med i um  and est imated to be over $ 100 , 000 . 
Phase I I  cost i s  h igh  a nd  i s  e st imated to be over $1 , 000 , 000 • 

• 
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CAND I DATE PROJECT DE SCR I PT ION 

CP No . 2A 

T ITLE 

Sl ui c i ng of Organ ic Ion Exchanye Med i a. 

PURPOSE/GE NER IC BE NE F IT  

Th i s  prQj ect wi l l  i dent i fy techn i que s ,  equi pment , and aux i l i ar ies for sl ui c i ng 
i on exchange med i a  l i ners to an , a s  yet ,  un identi fi ed  immobi l i za t i on system 
for sol i d i f icat i on .  Al l ows proces si ng o f  res i ns fo r vol ume reduct ion as wel l 
a s  i nc reas i ng stab i l i ty for retention of rad i onuc l ides.  

SCOPE Of WORK 

Phase I - Th i s  pha se wi l l  i nc l ude the fo l l owi ng act i v i t i es .  

1 Survey c urrent status to establ i sh qua nt i t i es ,  l ocati ons , act i v i t i es ,  
desc r i pt i on and rate of generat ion  of l i ners ant ic i pated .  

2 Rev i ew s l uic i ng feas i b i l i ty study and test s conducted by GPU . 

3 Conduc t l i terature/tel ephone survey of sl ui c i ng done el sewhere ( e . g . , 
u. s.  Na vy sl ui c i ng from underground tanks at Sh i ppi ngport , Pa . )  

4 Devel op a fi ow  d i agram and equi pment l i st for a demonstrat ion sl ui c i ng 
SJStem cons ider i ng :  

- E qu i pment used by GPU 

- Rec i rcul at ion  or d i sposal of s l u ice  water 

- Source of s l u ice  water 

- Sl ui c i ny res i n to the ul t imate d i sposal conta i ner e i ther d i rect or v i a  
an  i ntenmed i ate spent res i n  sto rage tank 

- E qu i pment ava i l abl e 

- Potent ial l oca t i o ns for the demonstrat ion  system 

- Sh i el d i ng requ i rements 

- Frequency of sl u i c i ng 

5 Devel op a test procedure and range of �roc es s var i ab l es to opt i m i ze the 
sl ui c i ng operat i on. De sc r ibe data to be obta i ned • 

• 
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6 Del i verabl es are to i nc l ude : 

A s ummary s heet tabul at i ng resul t s  of l i ner and s l ui c e  surveys . 

If  not al ready ava i l ab l e ,  a fl ow d i ag ram and report of t he GPU 
test . 

A b i l l of materi al and suggested source of equi pment fo r the 
demonstrati on sl ui c i ng system.  

A test  procedure for Phase I I .  

A fl m1 d i agram ,  system desc ri pt ion  and equi j:Xllent 1 i st for t he 
proposed systems .  

An est imate of materi al and l abor costs  and schedu l e for Pha se I I . 

A l i st of references , f i l e  of documentat i on and fi nal report . 

Phase I I  - Demonstrat i on  (On ly  i f  recommended from Pha se I )  

Th i s  pha se \'Ji l l  i ncl ude the wri t i ng of equi pment s pec i fi c at ions and 
procurement of equi j:Xllent , generat i on of drawi ng s ,  and conduct of a 
demonstrati o n  test us i ng a typi cal commerci al l i ner  and non- rad i oact i ve 
res i n . Preparat i o n  of procedures for a rad ioact i ve l i ner and 
estab l i shment of optimum process  vari ab l es wi l l  be prov ided . 

A report desc rib i ng t he test proced ures ,  res ul t s ,  equi pment a nd 
proces s pa rameters recommended for a pe rmanent sl ui c i ng system , and 
est imated budgetary cost for the permanent i nstal l a t i on wi l l  be 
del i vered .  

ADVANTAGES 

There wi l l  be greater assurance of res i n  sol i d i fi c at i on i f  s l ui c i ng 
i s  perfo nned to a conta i ner des i gned for a so l i d i fic at i o n  syst em .  The 
d i sposal conta i ner coul d be a DOT approved sh i ppi ng conta i ner. 

D ISADVANTAGES 

There i s  potenti al for add i t i onal perso nnel exposure resul t i ng from 
sl ui c i ng .  Compl i cati ons are pos s i b l e due to res i n aggl omerati on o r  
degradat ion  because of rad i at ion  effects wh i l e  i n  storage are unknown . 

SCHEDULE 

See network d i agram . 

PR IOR ITY 

Low d ue to feasi b i l i ty st udy and test cond ucted by GPU . 

COST 

Low 
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CANDI DATE PROJECT DE SCR I PT ION 

CP No . 2G 

T ITLE 

Sl ui c i ng of I norganic  Ion  Exchange Med i a .  

PURPOSE/GE NER IC BENEF IT 

Thi s proj ect wi l l  i denti fy techn i ques , equi pment , a nd aux i l i ar ies for s l u i c i ng 
i on exchange med i a  l i ners to an , a s  yet ,  un ident i fi ed immobi l i zat ion  system .  
Th i s  wi l l  al l ow immob i l i zat ion  i n  a fo rm s ui tab l e  for di s posal . 

SCOPE OF WORK 

Phase I - Th i s  pha se wi l l  i nc l ude the fo l l owi ng act i v i t i e s : 

1 Survey SDS system desi gn  to establ i sh quanti t i es , l ocati ons , act i v i t ies , 
descri pt i on  and rate of generat ion  of l i ners ant ic i pated . 

2 Rev ie\1 t he sl ui c i ng feas ib i l i ty study and test cond ucted by GPU for 
EP I COR I I  l i ners . 

3 Conduct l i terature/tel epho ne survey of sl ui c i ng done el sewhere ( e . g .  u . s.  
Navy s l ui c i ng from underg round tanks at Sh i ppi ng port , Pa . )  

4 Devel op a fl ow d i agram and equi pment l i st fo r a demonstrat i o n  sl ui c i ng 
system wi th a l a rge commerci al l i ner cons ideri ng :  

- Equi pment used i n  GPU test 

- Reci rcul at ion  or di sposal of s l ui ce water 

- Source of s l u ice  water 

Sl ui c i ng res i n  to the ul t imate d i sposal conta i ner e i t her d i rect or v i a  
a n  i ntermedi ate spent res i n  storage tank 

- Equi pment ava i l abl e at TM I 

- Potent i al l ocat i o ns for the system 

- Sh iel di ng requ i rements 

- Frequency of  s l ui c i ng 

5 Devel op a test procedure and range of proces s var iab l e s  to opt i mi ze the 
sl ui c i ng operat ion .  De sc ribe data to be obta i ned .  
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6 Oel i verabl es of thi s proj ect i nc l ude : 

A Summary sheet tabul at i ng resul t s  of l i ner and sl ui ce  surveys . 

I f  not al ready ava i l ab l e ,  a fl ow d i agram and repo rt of t he  GPU test . 

A b i l l of mater i a l  and s uggested source of equi pment for t he  demonstra­
t i on sl u ic i ng system both wi th  the l i ner removed and i n  pl ace .  

A test proced ure for Phase I I .  

A f l ow d i ayram , system desc ri pt i on and equi pment l i st for the proposed 
systems . 

An est i mate of mater i al a nd  l abor costs a nd  sc hedul e fo r Phase I I  for 
eac h  sl ui c i ng system. 

A L i st of references , f i l e  of documentat i on and a report . 

Pha se I I  - Demonstrat ion (On ly  1 f  recommended from Phase I )  

Th i s  phase w i l l  i nc l ude prepa rat ion  of equi pment spec i f icat ions and 
procurement of equi pment , generation of drawi ngs a s  requi red ,  and conduct 
of a demonstrat ion  tests  on a l arge commerc i al l i ner wi th  nonrad ioact i ve 
res i n . Preparat i o n  of �rocedures �l anned for a rad i oac t i ve l i ner and 
estab l i sh.1ent of opt i m\lll process var i ab l es wi l l  be prov ided .  

A report desc ri b i ng the test procedures ,  resul t s ,  equi pment and process 
parameters used i n  Phase I I and recommended for construct i on of permanent 
s l u i c i ng system ,  a nd  est i 111ated budgetary cost for a permanent system \li l l  
be prov i ded • 

ADVANTAGE S 

There wi l l  be greater assurance of i on exchange med i a so l id i fi c at ion i f  
s l u ic i ng i s  performed to a conta i ner des i gned for a sol i d i f icat i on 
system. 

The d i sposal conta i ner cou l d  be a DO T approved sh i ppi ng conta i ner. 

1 .  There i s  potent i a l  for add i t i onal personnel ex posure resul t i ng fran 
s l ui c i ng .  

SCHEDULE 

See network d i ag ram. 

PR IOR ITY 

Med i um  

COST 

Low 
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CANO l DATE PROJECT DE SCR I PT ION 

CP No . 3 

T I TLE 

Organ ic  Re s i ns , Evaporator Bot toms and Contami nated Oi l So l i d i ficat ion .  

P�POSE/GE t€R IC BE NEF IT 

Sol t d i f i c at ion of organic bead res i ns at commerc i a l nuc l ear power st at i ons ha s 
had l i tt l e  appl icat i on i n  pa st operati on pract ices .  Eval uat i ons have 
i nd i cated potent i al prob l ems , wh ich  i nc l ude crack i ng and spal l i ng ,  w i th t he 
sol i d i fi ca t i on of organic res i ns by cement . 

Addi t i onal test i ng i s  needed to eval ua te other so H d 1 ficat ion med i a  such a s  
epoxy . po l ymers , ureafo nnal de�de , b i twnen , etc . 

The resu l t s  of t hi s proj ect wi l l  be benefic ia l  to operat i ng  powe r  stati ons 
wh i c h  i n  the ncar future wi l l  face regul atory requi renents to sol i d i fy a l l 
res i ns .  ( So l id i fyi ng ev aporator bot tom s  and oi l a l so requi re cons id erat i on 
but are l ower pr i ori ty) . A proj ect to ident i fy s ui tab l e  agents and techn i que s 
c ou l d  be u sed to so l i d i fy the organic res i n wa stes at TM I .  

I .  Genera 1 Requi rements 

Program management se rv i ces are requi red to demonstrate processes tha t  
wi l l  sol i d i fy o rganic  res i ns ,  evaporator bottoms and conta•n i nated o i l  
befo re shi pment to a c ommerc i al l ow  l evel wa ste bur i al si te .  The Prog ram 
Manager wi l l  al so i nvest i gate t he  crac k i ng and spa l l i ng probl em 
a s soc i ated wi th sol ; d i fi ed  cement- organic res i n •n i xt ures .  The Sc ope of 
Work i s  d i v ided i nto two pha ses .  Pha se I i s  a feas ib i l i ty study wh i c h  
wi l l  i nc l ude smal l sc al e test i ng of sol i d i fi ed sampl es .  Pha se I I  may 
c onti nue l ong te� test s begun i n  Pha se I and wi l l  i nc l ude i n i t i a l 
process and equi pment des ign  for a so l i d i fi c at i on fac i l i ty.  

I I . Deta i l ed Requ i rements, P ha se I 

A .  Cond uct  a l i terature survey a nd  est ab l i sh state of the art i n  proven 
sol i d i fi cat i on proc es ses for organ ic res i ns ,  evaporato r sl udge ana 
contam i nated o i l ,  ( i nc l ud i ng methods

. ava i l abl e i n  Europe) . 

B .  Devel op sol id i fi c at i on  cri teri a wh i c h  wi l l  meet appl i c ab l e  
requi ren�nts of proposed 1 0  CFR Part 6 1 . 

c.  Devel op a pr iori ty l i st i ng of avai l ab l e  sol id i ficat ion  al ternat i ves 
which  meet t he cri teri a  fo r demonstrat ion  and l i cens i ng wi thi n two 
years . The l i st of sol i d i f icat ion  methods shoul d be ranked 
accord i ng  to the most prom i s i ng met hod fi rst and the l east 
prom i s i ng l a st .  The ranki ng shoul d be de te� i ned by ava i l ab i l i ty ,  
degree o f  proven technol ogy , cost of t he  proces s ,  res i stance to 
rad i a t i on danage , l i qui d content , chen i cal  and struct ural i ntegr i ty ,  



and ot her facto rs t hat a ffect t he stab i l i ty of  t he so l i d wa ste 
fonn .  

The ran ked l i st o f  sol i d i fi c a t i o n  methods shal l b e  presented to the 
T IO fo r d i sc us si on.  The most prom i s i ng sol i d i fi c at i on  method s wi l l  
be sel ected by a g reement between the Proj ect Ma nayer a nd  t he T I O .  
The so l i d i fi c at i o n  process  shoul d i nc l ude po l ymers , epox i es ,  
u reafonnal dehyde ,  cement , b i tumen , etc . 

D .  Prov i d e  proj ect manag ement se rv i ce s  to d i rect , coord i nate , a nd 
procure t he fo l l owi ng se rv i ces . 

1 .  Determ i ne t he TM I-2  acci dent wa ste compos i t i o n ,  quant i ti e s and 
rad i o i soto pe cont ent of t he wa stes i n  que st i o n.  

2 .  Defi ne t he desi red s i ze ,  s ha pe , l eac hab i l i ty ,  c hem i c al a nd 
struct ural charac ter i st i c s  of the sol i d i fi ed- wa ste sampl es  t hat 
a re to be procured fo r test i ng .  { Shoul d be c oord i nated \li t h  
I I .  D&F . ) 

3 .  I n i t i ate d i sc us s i ons wi t h  v end ors of  sol i d i fi c at i o n  processe s  
to determi ne the fo l l owi ng : 

a )  How m uc h  s im ul ated wa ste wi l l  be needed to produce t he 
sampl e prod uc t s .  

b )  Co ntract term s.  

c )  Shape of  sol i d i fi ed-wa ste fo nn s pec i fi c at i o n  per 0. 2.  
abov e .  

d )  Sc hed u 1 e .  

e )  Budget . 

4 .  Procure t he requi red serv i c e s  fran t he sel ec ted vend ors . After 
d i sc us s i o ns wi th  t he vend ors ( i n  pa rt I I . E . 3 . of t he proposa l )  
t he Proj ect 11a nager wi l l  consul t wi th t he T IO t o  dec i de on 
t hose vend ors b est ab l e  to meet rad i oact i v e  wa ste hand l i ng 
prog ram need s .  

5 .  Proc ure TM I -2 s imul ated wa st e sampl es  of o rg a n i c  res i ns ,  
ev apo rato r bot tom s a nd contam i nated oi l i n  q ua n t i ty to suppl y 
t he sel ected vend ors requi renent s .  

6 .  Del i ver wa ste sampl es to vendors . 

7 .  Defi ne the test i ng requi rement s  fo r the so l i d i fi ed s i mul ated 
wa ste samp  1 e s .  

8 .  I n i t i a te d i sc u s s i o ns wi th  test i ng l ab orato r i e s  { t he 
l aborato ries shoul d be hi g h  qual i ty fac i l i t i es such a s  a 
n at ional l ab orato ry o r  un i vers i ty )  to detenn i ne t he fo l l owi ng : 
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s. Test i ng  agency resul ts  on l eachab i l i ty and chemical and 
struc tural stab i l i ty of the var ious sol i d i fi c at ion  sampl es .  

6. Resul t s  of demonstrat i on tests frCJn the test i ng fac i l i ty on  
recommended so l id i ficat i on  process fo r organic resi ns and 
cement . 

7 .  Recommendati ons for conti nu i ng Phase I I  Program. 

I I I . Detai l ed Requi rement s - Phase I I  

A. Perfonn the fol l owi ng us i ng t he s�npl e test resul t s :  

1 .  Prepare opt i mlJ11 process and equi pment f1 ow sheets and perfonn 
cost  est imate for fac i l i ty. Prepare concept ual des i gns a s  
necessary to achi eve a �SO� l evel of cost i ng accuracy. 

2. Proposed test and demonstrat ion  program i nc l ud i ng syste;; 
c r i teri a  and feas i b i l i ty for l i c ens i ng ( proposed 10 CFR Part 6 1 ) . 

B .  Del i verabl es P hase I I  

1 .  Desc ri pt i o n  o f  desnonstrated process i ncl ud i  ng opt i mum process 
a nd equi pment fl ow sheets and cost est imate .  

2 .  Sunlnary of  test a nd  demonstrat ion  data cons i stent �l i th  t he 
requi rements of  proposed 10  CFR Part 61 . 

3 .  Fi nal proj ec t  report . 

AD\'A:HAGE S 

The sol i d i fi c a t i o n  of organic  res i ns ,  evaporator  bottoms and contami nated on 
i nto stab l e ,  sol i d  rad i at i on wa ste fonns wi l l  i ns ure a very l ong retenti on of 
t he  rad i oact i ve mater i al after t he  wa ste i s  d i sposed . The benef i t  of t h i s i s  
a l ower rad i at i on exposure to fut ure perso nnel worki ng or l i v i ng around the 
d i sposal s He .  

D I SADVANTAGE S 

The rad i oact i ve wa ste must be proces sed for d i sposal so t here wi l l  be some 
add i t i onal rad i a t i on exposure. F i nd i ng and devel opi ng a stab l e  wa ste fonn for 
organ ic res i ns exposed to h i yher t han nonnal rad i a t i on f iel ds wi l l  be 
expensi ve .  

SCHE DULE 

Compl e t i o n  of work ( Phase I ) :  

Desi red compl et ion  i s  6 months from date of contract , see network d i agram for 
add i t i onal 1 nfonnat i on.  

COS T 

Med 1 l111 for Pha se I ,  approx imately S4 18 ,QOO. 
Cost est ima te for Phase I I cannot be made unt 1 1  Phase I i s  c CJnpl ete .  
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CAND I DATE PROJECT DESCR I PT I Ot� 

CP No . 4 

T I TLE 

I norga n i c  I on  Exchange Medi a  and I nc i nerator Ash Sol i d i fi cat i on .  

PURPOSE/GE NE R I C  i3E NEF I T  

Th i s  prQj ect wi l l  detenmi ne t he fea s i b i l i ty of  f i x i ng zeol i tes , other SOS 
sorbents and i nc i nerator ash i nto homogeneous concrete , pol ymer res i n ,  or  
epoxy mater i al s  wi th i n the exchange conta i ner.  I n  order for these ion  
exchange mech a or i nc i nerator ash to  be sent to  a c00111erc i al s i te for l ou 
l evel waste d i s posal , t hey must be sol i d i fi ed so a s  to produce a monol i th ic  
free stand i ng form ,  wi th  l ong ter.n stab i l i ty a nd  low l eachab i l i ty.  The 
c apab i l i ty of perfo nm i ng the sol i d i f icat ion i n  the i on exchange cont a i ners 
reduces hand l i ng due to transfers of the zeol i te mater i al s ,  and thus red uces 
personnel exposure to rad i at i on .  The technol ogy woul d a l so prov ide an opt i on 
of potent i a l benef i t  for other appl i cat i ons , s uch  as the so l id i f i c a t i on of 
i norga n i c  ion exchange med i a  ( or zeol i tes)  duri ng transportat i on or �rol onged 
storage , where safett of pe rsonnel or protect i on of the env i ronment may have 
become an i ssue . 

SCOPE Of WORK 

Phase I - Thi s phase of the proj ect wi l l  i nc l ude the fo l l owi ng : 

1 .  Perfo� l i terature search a nd eval uate the state of the a rt for 
i ncorporat i ng i nc i nerator ash  and zeol i te mater i al s ( t i tanates and other 
i norgani c i on exchange med i a ) i nto concrete, polymer resi n ,  or epoxy for 
d i sposal as  freestand i ng monol i th i c  fonn . Compare and a rrange ava i l abl e 
opt i ons i n  order of pr i or i ty or preference i n  accordance wi t h  the i r  
meri t s .  I nc l ude the Dow System, g l ass systen devel oped and demonstrated 
by Sattel l e  Pac i f ic  Northwest and al so by Penberthy El ectromel t ,  the 
expoxy systen under devel opment by UNC Resources and the sl ate products 
devel oped by Del aware Custom Produc t s .  Pert i nent E uropean experi ence 
s hou l d  be rev i e-ed . On ly proven techno l ogy shou ld  be cons idered i n  t h i s 
t a sk .  The f i xat i on of zeol i tes i n  concrete shoul d be exami ned a fter the 
resu l ts  of the deve l o�nent stud i es on crac k i ng mechan i �n .  add i t i ons , 
seal ers , and spec i al fonn i ng techn i ques for concrete are compl eted i n  
Candi date f4o . 3 .  The resul t s  of t h i s  program are d i rect ly a ppl i cab l e  to 
the sol i d i f icat 1on  of zeol i tes.  

2 .  Dur i ng  t he Pha se I demonstrat i on of the organ i c  res i n  so l i d i f icat ion  
process ( Ca nd i date No .  3 )  a dec i s i on w i l l  be  made a s  to  the des i rab i l i ty 
of demonstrat i ng t he sol i d i fi cat ion process for i norgan ic  exchange med i a .  
A cont i ngency devel opment pl an  wi l l  be prepared whereby i norgan i c  ion 
exchange materi al s and i nc i nerator ash may be subj ected to a 
demonstrat ion  of so l i d i ficat i on dur i ng Phase I of the Ca ndi date 3 
program ,  us i ng act ua l / s imul ated zeol i te and representat i ve i nc i nerator 
ash mater i a l s .  

• 
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The del i verab l es of th i s task i ncl ude a report summari zi ng t he state of t he 
art of the sol i d i ficat ion  of zeol i te ion  exchange mater ial s and i nc i nerator 
a sh wi t h  recommendat i ons for the opt imum proven process ,  a nd a conti ngency 
devel opment pl an fo r the demonstrati on  of zeo l i te and i nc i nerati on ash  
sol i d i f icat ion dur i ng the Phase I I  devel o�nent under Cand idate 3 .  
ADVANTAGES/D I SADVANTAGES 

The technol ogy woul d be useful i f  regul ato ry c ri teri a were to perm i t  the 
bur ia l  of hi gh ly  l oaded i norganic  i on  exchange med i a  as 1 ow l evel  waste . 

SCHEDULE 

See net�1ork d i agram. 

PR I OR I TY 

Med i urn 

COST 

Low for Phase I - $20, 000 
Med i um i f  process actua l ly  i s  demonstrated - $250 , 000 - $500 , 000 
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CANDI DATE PROJECT DESCR I PT ION 

CP No. 5 

T ITLE 

Cartridge Fi l ter Sol i d i f icat ion.  

PURPOSE/GENER IC BENE F IT 

Cartr idge fi l ters conta i n i ng hi g hl y rad i oacti ve sl udge from a nuc l ear acc ident 
suc h  as  TMI must be sol i d i fi ed as  a resul t of regul ato ry i nd icati o ns . They 
const i tute a s i g ni fi c ant radwaste probl em dur i ng cl eanup act i v i t i es wi th no 
c urrent technol ogy for sol i d i fi cat ion and di sposal . Th i s  proj ect �1i l l  advance 
state-of- the- art processe s  for contam i nated fi l ter manag ement .  

SCOPE OF WORK 

General 

Determi ne reg ul atory c ri teri a and sel ect a process fo r the so l i d i fi cati on of 
h i g hl y  contam inated fi l ter cartr idges and sl udge representat i ve  of post 
acci dent cl eanup systems.  The work wi l l  be cond ucted i n  two phase s .  Phase I 
i s  a feas i b i l i ty study to estab l i sh c ri teria  for a sol i d i fi cat ion  process and 
prepare demonstrat ion  test pl ann i ng documents .  Pha se I I  wi l l  cons i st of 
equi pment procurement and i nstal l at i on and performance of t he requi red test s .  

Phase I - Th i s  phase of the proj ect wi l l  i nc l ude the fol l owi ng :  

A .  E stabl i sh Needs and Cri teria  

1 .  Document current and ant i c i pated regul atory c ri ter ia  for hand l i ng ,  
personnel protec t i on,  sol i d i fi cati on and d i sposal for post acci dent 
fi l ter cartr idges contam i nated wi th i sotopes cl ass i fi ed as  l ow 
l evel , h i gh spec i fi c  act i v i ty ,  and transuranic contam i nated waste . 

2. Determi ne des i g n  proces s requi rements from the above regu l ato ry 
c ri teri a .  

3 .  Conduct a l i terature and tel ephone survey of  sol i d i f icat i on  
processes  and techn iques ava i l abl e at  vendors , DOE fac i l i t i es and 
other uti l i t i es ,  for possi b l e  appl icat i o n  to fi l ter cartr idge and 
s l udge so l id i f icati on  and di sposal . Di st i ngu i sh between those i n  
actual use and those i n  the desi gn stage.  The survey i s  to cons i der 
requi rements for f i l ters conta i n i ng hi gh  and l ow l evel i sotope s  and 
transuran i c s .  

4 .  Establ i sh quant i t i es , l ocati on ( present and fut ure) , desc ri pt i on ,  
i sotopi : content and act i v i ty ·l evel of  fi l ter  cartr i dges and s l udge 
and proJ ected rate of generat i o n  at a representati ve post acc ident 
l ocati on. 
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8 .  Sl udge Remov al Process Devel opment 

On the bas i s  of h i gh act i v i ty sl udge rema in i ng after fil ter cartridge 
removal perfo� the fol l owi ng:  

1 .  Devi se a process to remove sl udge from hou sings and to capture 
t he sl udge for subsequent sol id i fic at ion and di spos al. 

2. Detenni ne requi rements for cri t i ca l i ty anal ys i s  and measurements .  

C .  Sol i d i f i cat i on Process and Contai ner Development 

1 .  Determi ne suit abl e sol i d i ficat i on processes and agent ( s) to 
comply wi t h  previousl y establi shed regulatory cri teri a .  

2 .  Determi ne ava i l abil i ty of NRC and DOT approved conta i ners for 
soli d i fic at i on and transportat i on .  

3 .  Determi ne by experimental methods the l ong term stabi l i ty of the 
s el ected sol i d i f i cat i on matr i x  wh i ch encapsul ates the f i l ter 
cart ri� ge or sludge . Ca l cu l ate the heat generat i on rate and 
equ i l ibri um conta i ner temperature for a fil ter cart ridge or sludge 
c ont a i ner wi th  the h i ghest rad i oact i v ity l evel . 

4 .  Generate a prel imi nary des i gn for equ i pment to remove and process 
t he sl udge for sol i d i fi cat i on .  

5 .  Cal cu l ate t he ma x i mum  number of f i l ter cartridges  that can be 
packaged . as determi ned by act i v i ty or d imens i onal l imi ts i n  one 
sol i d i f i cat i on conta i ner. 

The del iverables for Phase I i nc l ude the fol l owi ng :  

1 .  Cri teri a that wi l l  sat i sfy regul atory requi rements .  

2 .  Report on the sol i d i f i cat i on processes and agents rev i ewed and 
t he basi s for the agent ( s) sel ected . 

3 .  s� ry sheet of post acc i dent f i l ter descri pt i on ,  quant i t i es ,  
i sotop i c  content , act i v i ty ,  a nd l ocat i ons .  

4 .  S�ry of f i l ter cart ridge sol i d 1 f i cat1 on procedures used i n  
the i ndust ry .  

5 .  Test pl an  for so l i d i f i cat i on test i ng . 
6. Recommended process flow sheet , equipment and process descri pt i on 

of  the sel ected f i l ter cartridge sol idification process . 

7. Recommended fl ow d i agram , equ i pment l i st and descri pt i on of sl udge 
a nd so l id i fic ation process. 

8 .  Recommendat ions for Phase I I  (d�onstrat 1 on ) 
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9 .  Est i mates for materi al s and l abor cost and schedul e  for Phase I I .  

10 .  Feas i b i l i ty study of  a l ocat i on for the demonstrat i on test i n  
Phase I I .  Th i s  may be at TMI . a DOE i nstal l at i on �  a sol i d i f i cat i on 
system ava i l abl e at one of the vendors or  another nuc l ear fac i l i ty .  

P hase I I  of th i s  project may i ncl ude the fol l owi ng i tems : 

1 .  Determi ne f i l ter cartridge sol i d i fi cat i on process i nterface wi th  
other systems sel ected for sol i d i f i cat i on of EP ICOR I I  and SDS i on 
exchange med i a  and evaporator bottoms . 

2 .  Perform deta i l des i gn ,  procurement , fabr icat i on and construct i on 
necessary to demonstrate the sol i d i f i cati on process sel ected i n  
Phase I .  

3 .  Us i ng a non- rad i oact i ve fi l ter� demonstrate the compl ete 
sol i d i f i cat i on process from f i l ter removal through the var i ous  
process steps .  

4 .  Us i ng non-rad i oact i ve sl udge and s imul ated f i l ter hou s i ng ,  
demonstrate the sl udge removal process from the hou s i ng and 
sol i d i f i cat i on process . 

5 .  Rev i se fl ow sheet , equi pment and operat i ng procedures as requ i red . 

The del i verabl es for Phase I I  i ncl ude the fol l owi ng : 

1 .  Report descri b i ng process . equ i pment and resul t s  of the 
demonstrat i on tests .  Incl ude recommendat i ons for improvement s .  

2 .  Budgetary est i mates for materi a l s ,  l abor and schedu l e for 
Phase I I I .  

3 .  Equ i pment l i st requi red for Phase I I I .  

ADVANTAGES 

1 .  F i l ter i s  i n  a form that i s  l ess  l i ke l y  to contami nate the env i ronment i n  
the event the di sposal contai ner i s  ruptured . 

2 .  Prov i des gu i dance for the i ndustry i n  establ i sh i ng sol i d i f i cat i on 
cri teri a .  

3 .  Provi des a generi c benefi t  for ut i l i t i es when deal i ng wi th  the  d i sposal  
of cartridge fi l ters from future acc i dents .  

4 .  Resol ves di spos i t i on of TMI -2 cartridge f i l ters and sl udge resul t i ng from 
the accident .  
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DI SADVANTAGES 

1. Sol i d i fi cat ion of f i l ters . compared to unsol i d i fi ed  may resul t i n  
add i t i onal personnel exposure due to addi ti onal hand l i ng .  

2. Fi l ter handl i ng  systems for nonnal pl ant operation are fa i rl y  wel l 
devel oped . However.  removal of h i gh ly  rad i oact i ve fi l ters and l oose 
f i l ter sl udge wh ich  may c onta i n  pa rt i c l e s  of fa i l ed fuel wi l l  requi re 
an  exten s i o n  of thi s technol ogy . 

SCHEDULE 

6 months for Phase 

7 .onths for Phase I I  

PR I OR ITY 

H igh - Sol i d i f i cation  of fi l ter sl udges wi l l  be requi red after J u l y  1 .  1 981 . 
a nd  thi s wi l l  necess i tate a sol i d i f icat ion  resol ut i o n .  

COST 

Low 

• 
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CAND I DATE PROJECT DE SCR I PT ION 

CP f4o .  6 

T ITLE 

Modi ficat ions to SOS Ion Exchange Col umns and F i l ter Med i a .  

PlltPOSE/GE NERIC  BENEF I T  

The purpose o f  th i s  prQj ect i s  to determi ne experi mental ly i f  d i fferent i on 
exchange or f i l ter med i a  wou l d enhance the decontami na t i on factor of the SOS , 
and reduce the wa ste vol 1.111e bei ng generated . 

The benef i t  of t h i s prQj ect i s  that the SDS proces sed l i qu i d  wi l l  be at the 
l owest contami nat i on l evel pos s i b l e  and t he i on exchange med i a/f i l ter wa ste 
w i l l  be the �l l est vol ume pract i cal . 

SCOPE OF WORK 

The work scope of thi s prQj ect i s  to devel op by experimentat i on a combi nat ion 
of res i ns and/or fi l ters that produces the best poss i b l e  decontami nat i on 
effort fo r the SOS. The work i s  di v ided i nto two phases.  

The f i rst phase i s  the experimental  determ i nat i on of the best combi nat i on of 
res i ns and/or f i l ters for the SOS to produce the best decontam i nat i on factor 
and t he l east wa ste vol ume .  The experiments i n  phase I wi l l  be used to 
eval uate the effects of t i me ,  temperature , ac i d i ty and other vari ab les  on the 
removal  of res i dua l  act i v i ty ( " recal c i trant• and nonexchangeabl e  speci es) 
wh ich  woul d be determi ned at appropr i ate stages of the process .  The 
rel a t i onsh i p  between decontam i nat i on and waste vol ume wi l l  be stud i ed wi th the 
seconda ry goal of red uc i ng �a ste vol ume. Experi ments wi l l  be made wi th 
synthe t i c  tracer sol ut i ons and i f  pract i c al , actual TM I conta i nment bu i l di ng 
a nd  reactor coo l a nt system wa ter. The i n i t i al steps of thi s work wi l l  be to 
determi ne from vendor records or di sc uss ions the res i n  and f i l ter content of 
t he sos . Us i ng th i s i nforma t i on as a basi s ,  beg i n  experiments to determi ne 
t he fac tors and/or materi al s to produce the best decontam i nat i on factor of the 
THI l i qu i d  wa stes and the l east vol ume of sol i d wa stes . 

The expe rime nt s wi l l  i nc l ude as a m i n imum ,  col umn tes ts ,  d i stri but i on co­
effi c i ent tests ,  absorbent mod i f icat i ons and l eac h tests .  The resul ts  of the 
test i ng  a nd  ex perimentat i on wi l l  be eval uated and a report wi l l  be prepa red 
expl a i n i ng the resul t s .  The report wi l l  conta i n  a recommendat i on for the 
best .ethod of u s i ng t he SDS and wi l l  prov ide the spec i fi cat i ons for the 
equi pment and materi al s to be used i n  the SDS . 

Thi s second pha se wi l l  be the appl i cat i on of t he resul ts  of phase I to the 
sos . 
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ADVANTAGE S 

The resul t s  of th i s  project cou l d have s i gni f i cant impact on the use of the 
SDS .  Better decontami nat i on of the conta i nment bu i l di ng water and reactor 
cool ant . lower SDS waste vol umes cou l d al so be real i zed . The technol ogy 
for th i s proj ect exi sts and woul d not requi re t he devel opment of new 
experimental methods . 

D I SADVANTAGE S 

The resul t s  of th i s project are not expected to have s i gni fi cant impact on 
occupat i onal exposure at TM I  or dur i ng waste process i ng ,  t ransport and bur i a l . 
The project , i f  not compl eted wi t h i n  a year ,  wi l l  have l ess  i mpact on t he SDS 
operat i on ,  as  construct i on of the SDS has started wi th operat i on expected to  
beg i n i n  Ja nuary 1981 . 
SCHEDULE 

Th i s  project i s  estimated to take about one year.  See the fl ow chart , 
Mod i f i cat i on to SDS Res i n  Col umn s and F i l ter Medi a ,  for spec i f i c  t ime 
s equence . Th i s  project i s  the l ongest durat i on Phase I project , a nd as such 
i s  cri t i cal path for al ternat i ve eval uat i ons . 

P R I OR I TY 

The pri ori ty on  th i s  project i s  l ow.  The SDS i s  under construct i on and i s  
expected to be operat i onal by January 1981 . Any del ay i n  t h i s project wi l l  
render i t  l ess  effect i ve to  the operat i on of the SDS . 

C OST 

The overal l cost i s  med i um. Phase I costs are est imated to be $350 , 000 
2 ma n years @ $100 , 000 each . 

Equ i pment & faci l i t i es $150 , 000 
Phase I I  costs  are not expected to di ffer s ign i f i cant ly  from ori g i nal l y  
pl anned SDS operat i on .  
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CAND IDATE PROJECT DE SCR I PT ION 

CP No . 7 

T ITLE 

Eval ua te Al ternate Ion Exchange Med i a  i n  tile SDS System .  

PURPOSE/GENER IC BENE F IT 

Thi s proj ect wi l l  attempt to identi fy a l ternat i ve ab sorbents superior  to 
Zeol i te fo r both Cs and Sr removal and the fi nal  wa ste fo nu . The benefi ts  to 
TM I c oul d be hi gher decontami nat i on factors and more stabl e wa ste fonns 
resul t i ng fr�n TM I wa ste processi ng . 

SCOPE OF WORK 

The work scope i n  thi s proj ect i s  to eval uate i norganic  i on exchanges other 
than Zeol i te for use in the SDS to improve wa ter decontam i nat i o n  and yi el d a 
s uperi o r  prod uc t wi th res pec t to wa ste sol i d i fi cati on and di sposal . The wo r� 
i s  d i v i ded i nto two phase s .  

The fi rst phase i s  t o  perfo nn a 1 i terature survey ,  expl ore c urrent worki ng 
knowl ed ge at DOE si te s ,  and perfo nn experiment s to veri fy t he l i terature and 
d i scuss i o ns . The i n i t i al wo rk i n  thi s pha se wi l l  be to perform a l i terature 
survey i n  the area of i norg d n ic i o n  exchanges ( such as Duras i l )  other than 
Zeol i te .  The res ul ts  of th i s survey shoul d prov i de l ead s to research 
currentl y be i ng pe rfonned i n  the u . s . or other countries.  Contacts sho ul d be 
fol l owed up �1i th d i sc ussi ons o f  the work bei ng perfonned . Prcrni s1 "9 l eads 
s houl d be ex pl ored/ fo l l owed wi th summary repo rts to be i ncl uded i n  the fi nal 
proj ect repo rt . If  experiments are wa rranted to further veri fy t he resul ts  of 
t he survey ,  they shal l be started and compl eted wi th  mi ni mal del ay. 
Exper iment s shoul d i ncl ude TM I s i mul ated materi al s ,  t racer Ko test s and tracer 
c ol �� n  te sts.  A report shal l be prepa red desc ri b i ng al l areas of the surv ey 
and i ts resul t s ,  the experimental met hod s ,  components , materi al s ,  and resul t s .  
The repo rt , i f  pos s i b l e ,  wi l l  recommend a met hod for the SDS u se and prov i de 
s pec i fi cati ons fo r materi al �rocurenent . If procedures are requi red to 
perfonn t he recQnmendati ons t hey shal l al so be prepa red . 

Pha se I I  wi l l  be the impl ementation  of the rec Qnmendati ons of  Phase I .  

ADVANTAGES 

Ot her absorbents ( i ncl ud i ng Du rasi l g l ass , t i ta nate and other i norganic  ion  
exchangers ) may yi e l d  superior:  decontami nati o n  of  h i ghl y rad i oacti ve wa stes i n  
the fi rst c l ean- up cyc l e .  The resul ts  of thi s work wi l l  prov ide a ready 
reference to the current state- of- t he- art i n  the area of i norganic  i o n  
exchangers.  

D ISADVANTAGES 

The c urrent technol ogy i s  not adequa tel y known . The i nvesti gati ons coul d show 
t hat extensi ve research i s  requ i red to ful fi l l t he proj ec t requi renents .  The 
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resul t s  of th i s  project wi l l  not l ead to reduced occupat i onal exposures dur i ng 
process i ng .  handl i ng or di sposal of the TMI wa ste. The project shou l d start 
qui ck l y  to be benef i c i al to the SDS operat i on as construct i on has started and 
operat i on i s  expected to begi n i n  January 198 1 .  Other drawbacks i ncl ude the 

. h i gh cost of some absorbent s and the ava i l ab i l i ty i n  quant i ty and on a t imely 
bas i s .  

SCHEDULE 

The proposed schedul e of t h i rty- four week s i s  tentat i ve .  Resul t s  of the 
s urvey shou l d  be known wi th i n  s i xteen to twenty week s .  See the fl owchart ,  
Al ternate Ion  Exchange Med i a i n  the SDS , for the t imes of the var i ous 
act i v i t i es .  

The pr i or i ty i s  l ow  due to  l ack of t ime l i ness wi th respect to  SDS startup i n  
l ate 1980 a nd t he use of zeol i tes i s  adequate.  

C OST 

The survey and eva l uat i on of the project i s  of l ow  cost .  I f  demonstrat i ons 
a re requ i red the cost  coul d be medi um. 

Phase I - Survey - - $40 , 000 
Test i ng  - - $200 , 000 

Phase I I  - - - $250 , 000 
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CAND I DATE PROJECT DE SCR IPT ION 

CP No . 8 

T ITLE 

Decontami nation Reagent Compa t i b i l i ty .  

P�POSE/GENER IC BENE F I T  

The deconta1n i nat ion tec hn i que s  t>l anned fo r contami nation c l eanup operati ons 
i nvol ve a wi de variety of chenical sol ut i ons ,  as wel l as  vari ous propr i etary 
conaerc i a l  sol ut i ons . Because of the l arye vol ume of wa ste products that  wi l l  
be generated conta i n i ng t hese sol ut i ons . an evaporation/crys tal l i zer fac i l i ty 
(ECF) i s  ut i l i zed to red uce the vol lllle and sol id i fy t he resul t i ng concentrates 
and 1or s l ·Jrr ies .  In order to ens ure the success of  thi s fac t l  i ty ,  anal yses  
and l ab tests  are desi rab l e to detenn i ne the conpa t i b i l i ty of m ixtures of  
decont�i nat ion  reagents  ( 1 )  wi th  o ne another • (2 ) wi th  materi al s of the 
evaporator/crys tal l i zer f•c i l t ty i  a nd  ( 3 )  concentrates wi t h  vari ous potent i a l 
sol i d i fi ca t ion  agents .  Detenn i nat ion  of  t hese effect s wi l l  penni t the 
devel opment of radwa ste sys tens best sui ted to support acc ident recover} 
act h i t i es .  

SCOPE Of WORK 

Pha se  I - T h i s phase wi l l  i nc l ude the fol l owi ng act i v i t i es :  

1 .  Survey c urrent pl ans for decontam i nation reagents , materi al s of 
construc tion  and sol i d i fi cat ion agent in the ECF. 

2. Determi ne the compa t i b i l i ty or expl os i on or other hazard of m i xtures of 
the decont�n i nat i on reagents at concentrati ons and temperatures 
pl anned for the ECF by a l i terature/tel epho ne survey and anal ys i s  of 
potent i al chemical react i ons .  

3 .  Jet�rmi ne  the conpa t f b i 1 1  ty of m i xtures of the reagents wi th t he sel ected 
materi al s of c onstruc t i on at the pl anned operati ng tenperatures by 
anal ys i s of potent i a l metal l urg i c al /chentcal react i ons and a 
l i tera ture/ tel ephone survey.  

4 .  De term i ne by a l i terature/ tel ephone survey ,  t he  sol i d i fi cation  
c ha racteri st i c s  of  m i x tures of  t he reagent concentrates or  sl urries 
sol id i fi ed  uy the sel ec ted sol id i fi cat i on agent.  

5. Devel op l aboratory test proced ures equi pment , desc ri pt i on and data to be 
obta ined for ver i fi cat ion of I t ens 2, 3 and 4 .  Describe test o r  anal yses 
to  be conducted on material  and sol i d i f icat ion sampl es.  

The del t verab l es for Phase I i nc l ude : 

o Suamary of decontami nat ion reagents . construc t i on material s and 
radwa ste processes pl anned for accide�t radwaste management . 
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o Matr ix  of mi xtures of decontami nat i on reagents potent i a l for expl os i on 
or other hazard . 

o Matri x of mi xtures of decontami nat i on reagents and compat i bi l i ty wi th  
construct i on materi al s .  

o Ant i c i pated compat i b i l i ty of decontami nat i on reagent m i xture 
c oncentrates/sl urri es wi th the sel ected sol i d i fi cat i on agent . 

o Wri tten report on l aboratory test procedures , equi pment descri pt i on 
a nd data to be obta i ned . 

o Recommendat i on for Phase I I  ( l aboratory tests ) .  

o Est imates for materi al and l abor costs and schedul e  for Phase I I .  

The Phase I I  demonstrat i on tests may i nc l ude the fol l owi ng : 

1. Procure requ i re equ i pment and materi al s to conduct l aboratory tests 
pl anned i n  Phase I .  

2 .  Conduct tests ; a na lyze sampl es where appl i cabl e .  

3 .  I f  a sel ected construct i on materi al  i s  found to be i ncompat i bl e  recommend 
and ,  upon approva l .  test al ternate materi al s .  

4 .  If the sol i d i f i cat i on agent i s  found to be i ncompat i bl e .  o r  i s  compati bl e  
at  l ow reagent m ixture concentrat i on ( l ess than 50% ) , suggest and , upon 
approval . test al ternate sol i d i f i cat i on agents .  

5 .  A report of the tests conducted and the resul ts  obta i ned wi l l  be 
prepared . Di scus s i on ,  i f  appl i cabl e ,  of potent i al probl ems wi th the 
accident radwaste fac i l i t i es and recommend al ternate reagent s ,  
construct i on materi al s or vol ume reduct i on/so l i d i fi cat i on systems . 

ADVANTAGE S 

1 .  Has potent i a l appl i cat i on to a l l decontami nat i on programs and waste 
systems and wi l l  prov ide  a much needed data base to the i ndustry 
regardi ng t h i s common prob l em .  

2 .  Potent i al expl os i ve mi xtures wi l l  be mi n imi zed by l aboratory test s .  

3 .  Al ternate or improved construct i on materi al s and sol i d i fi cat i on agents 
may be determi ned . 

4 .  Sol i d i f icat i on of decontami nat i on sol u t i ons has had probl ems i n  the past , 
t herefore devel opment i s  requi red to demonstrate sol i d i fi cat i on of the 
h i gh concentrat i ons pl anned from the. decont�mi nat i on sol ut i ons . 

D I SADVANTAGES 

None 
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SCHEDULE 

Phase I - 3 months 

Phase I I  - S .onths 

PR I OR I TY 

H i gh : It i s  necessa� to ascerta i n the effect of the vari ous  decontami nants 
used i n  TMI c l enaup operat i ons wi th  downstream waste processes before 
operat i on of the ECF . 

COST 

Phase I - Low 
Phase I I  - Low 

• 
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CAND I DATE PROJECT DE SCR I PT IO N  

CP No . 9 

T I TLE 

Vol ume Reduct i on of Combust i b l e  Wa stes . 

PURPOSE /G£ f£ R I C  BE NEF I T  

I n i t i ate a program t o  technical l y  eva l uate the vari ous methods for vol u,ne 
reduc t i on of combust i bl e  rad i oact i ve wa stes s uch a s  covera l l s , gl oves , rags . 
paper contami nated oi l s  and spent res i ns resul t i ng from an acc ident such a s  
TMI -2. I nc rea sed  vol �Sne reduct i on ,  above that ach i ev ed wi th compact i on ,  may 
j ust i fy t he cost of i nc i nerator systems due to reduced wa ste sh ipments and 
d i sposal costs .  

SCOPE OF WORt� 

I .  General  Requ i r�l�nts - Prov ide for the devel opment and demonstrat i on o f  a 
process to reduce the vol 1111e of the combust i b le wa ste streams wh i ch a re 
acc i dent gene rated us i ng TM I -2 character i st ic s .  The vol ume reduc t i on 
proces ses to be cons idered s hal l be capabl e of nand l i ng al l combust i b l e  
rad i oact i ve wa stes , e . g . , covera l l s ,  gl oves , rags , pa per,  contami nated 
o i l s ,  and s ha l l be eval uated as to thei r ab i l i ty to handl e  spent res i ns .  
Thi s task i s  d i v i ded i nto two pha se s ,  w i th pha se I be i ng t he 
feas i b i l i ty/ study �ort i on and pha se I I  bei n� the demonstrat i on and des i �n 
f i nd l i zat i on port i on .  

I I . Pha se I - Perfonn a fea s i b i l i ty st udy o f  the ava i l able  processes fo r 
1 anproved vol ume reduc t i on of TM I -2 ca.lbust i b l e  radwa ste . The study shal l 
i nc l ude the fol l owi ng  work el ements : 

1 .  Perfonn a l i terature sea rch to detenmi ne sui tab l e  cand i date vol lJne 
red uc t i on processe s .  

z . Gather process des i gn a nd pe rfo nmance data on the var ious �rocesses 
whi ch a re found to be v i ab l e i n  the l i t erature search . Processes to  
be  cons i dered sha l l i nc l ude ac i d  d i gest i on ,  i nc i nerat i on ( i nc l ud i ng 
e l ect rane l t , control l ed  a i r , f l u i d i zed bed , m i c rowave , cyc l one , 
s l agg i ng pyro lys ic  etc . ) .  extruders . a nd other pert i nent processes .  
T he data shal l be  obt a i ned from publ i shed l i terature and froo1 
meet i ngs wi th the var i ous process devel opers .  Where pos s i b l e , 
demonstrat i ons  of t he processes shal l be wi tnessed to ga i n  
add i t i onal i nfonmat t on on the most prom i s i ng processes. 

J .  Obt ai n est i :nates , from GPU , of future qua nt i t i es and compos i t i on of 
combust i b l e  radwa ste. 

4 .  Obta i n ,  fran GPU , c urrent data on compact i on of combust i b l e  wa stes 
a nd  the costs of d i spos i ng of them. 

s.  Preparat ion of an eval uat i on report of the a l terna t i ve concept s .  
T h i s  report shal l rank the al ternati ves by cons ider i ng t he 
fol l owi ng fac tors : 
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a)  

b)  

c )  

d )  

e )  

f )  

g )  

h )  

i )  

The rel at i ve feasi b i l i ty of bri ng i ng the various processes on 
l i ne wi thout any techni cal  del ays . i . e • • i s  the technol ogy 
mature. 

The construct i on time. 

L i cens i ng impacts where known.  

The rel ati ve cost of the equi pment .  

The  support equi pment . fac i l i t i es and serv i ces requi red . 

Estimated costs ( rough order of magni tude) for the i tems i n  e. 

Est imates on the cost of process i ng the wa ste ( i nc l ud i ng 
d i sposal costs ) .  These costs  shal l be compared to GPU ' s 
compact ion costs to determi ne i f  any di sposal cost s av i ngs w i l l  
be real i zed . 

The capabi l i t i es of a part i cul ar process to hand l e  spent 
res i n s .  and any potent i al cost savi ngs wh ich  woul d be rea l i zed 
through vol ume reduct ion res i ns .  

Other perti nent factors . 

6 .  The eval uat i on report sha 1 1  i nc l ude a system descri pt i on and f l ow 
d i agram of the most promi s i ng vol ume reduct i on processes .  

7 .  The eval uat i on report shal l make a recommendat i on regard i ng what 
equi pment shoul d be purchased for the vol ume reduct ion of 
combust ib les  excl ud i ng spent res i ns .  and what equi pment shoul d be 
purchased for tile vol ume reduction  of combust i b l es i ncl udi ng spent 
res i ns .  I n  add i t i on ,  the report shal l make reconmendati ons 
concern i ng what add i t i onal demonstrat i on or test i ng work wi l l  be 
requi red in the pha se I I port i on of the proj ect.  

I I I .  Phase I I  -

Cont i nue the work started i n  phase I ,  i nc l ud i ng the fol l owi ng : 

1 .  Devel op the conceptua l des ign  of the process pi c ked i n  phase I to 
s uffic i ent detai l to enab le  a rev i sed phase I system cost est imate 
to be made . Th i s  cost est imate shal l be wi thi n 50% accuracy. 
Conceptual des i gns of the support structures and fac i l i t i es wi l l  be 
devel oped i n  thi s phase to enab l e  a more accurate total  cost 
est imate.  

2 .  Devel op and fi nal i ze a systen des i gn  criter i a .  

3 .  A study to determi ne i f  the faci l i t i es for the process pi c ked i n  
phase I shoul d be i nstal l ed at the TMI s i te or at a DOE fac i l i ty .  
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4.  Coordi nat i on and repons i b i l i ty for the effort to resol ve al l 
regul ator1 i ssues concerni ng thi s prQj ect . 

5 .  Preparat i on of a fi nal eval uat i on report of the chosen process.  The 
report shal l cons ider the anal ogous i tems l i sted i n  I I .  5 except 
t hat al l costs data shal l be rev i sed to refl ect the addi t i onal 
des i gn dat a  gai ned i n  pha se I I .  The report shal l al so prov ide 
recommendat i ons as to whether or not thi s  part icu lar  wa ste 
proces s i ng method shoul d be ut i l i zed by GPU for TMI-2 wa stes . 

The devel oper of t he process p icked i n  phase I wi l l  prov ide the 
fol l owi ng :  

1 .  Addi t i onal demonstrat i on test i ng a s  cal l ed for i n  the phase I 
techni cal eval uat ion.  

2.  Support for the l i cens i ng effort . 

I V .  Oel i verab les  -

The del t verab l es for pa rt I I  cons i st of a comprehens i ve technica l  
eval uat ion report and i nc l ude : 

1 .  Updated process f1 ow d i agrams . 

2 .  General arrangement drawi ngs .  

3 .  Meet i ngs a nd  correspondence t o  support the l i cens i ng efforts .  

4 .  Si t i ng  study report i nc l uded a s  part of i tem 5 .  

5 .  F i nal techn i c al eval uat i on report . 

6. Demonstrat i on test report s .  

7 . Meet i ngs and correspondence to support the l i cens i ng efforts . 

ADVANTAGES 

Pos s i b l e  advantages of the vari ous s1stems for improved vol ume reduct i on 
( t•proved over the present pract i ce of conpact i on)  i nc l uded the fol l owi n� :  

1 .  Further vol ume reduct i on.  

2 .  Ma ss reduct i on. 

3. Stabi l i zat i on of the rad i oact i ve wa stes i n  the case of spent res i ns 
a nd  contami nated oi l s.  

An add i t i onal advantage i s  that many of the vol ume reduct ion systems wh ich  
wi l l  be eva l uated have reached the stage of commerc i al appl i cat i on and have 
ex i st i ng pi l ot pl ants  where demonstrat ion test t ng coul d be performed . Thus , 
t he re i s  a a good poss i bi l i ty that one of these processes coul d be brought on 
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l i ne i n  a reasonabl e amount of t ime. Al so , improved vol ume reduct i on wi l l  
produce l ess  l oad i ng on the buri al s ites . Fi nal ly ,  some of the systens for 
combust ib l e waste vol ume reducti on can al so be u sed to process l i qu i d  wastes 
and evaporator bottoms . Therefore ,  one system may be capabl e  of prov i d i ng 
mul t i pl e waste handl i ng capab i l i t ies.  

D ISADVANTAGES 

The primary d i sadvantage of an  improved vol ume reduc t i on system i s  the h i g h  
capi tal costs whi ch  woul d  be i nvol ved for the equi pment , the bui l di ngs  to 
house i t ,  and i n  some cases the need for a sol i d i f i cat i on system to immobi l i ze 
by-products such as i nc i nerator ash. However, the capi tal costs sho ul d be 
somewhat offset by the reduced waste di sposal costs  which  woul d be real i zed 
from the system operat i on .  A fi nal d i s advantage i s  the rel at i vely l ong l ead 
t ime whi c h  woul d be requi red to get a l arge fac i l i ty constructed and i nto 
operat i on .  Th i s  t ime i s  estimated to be a mi nimum of 2 to 2 1/2 years . 

SCHEDULE 

See network d i  agra1n . 

PR IOR ITY 

A h i gh prior i ty i s  recommended for th i s  proj ect . Even though i t  coul d take 
about 2 1/2 years before a systen coul d be operat i onal , maximum vol ume 
reduct i on of the wa stes shoul d be a goal because of the very l arge qua nt i t ies  
of  waste wh i ch wi l l  be  generated duri ng the  recovery. The  bur ia l  s i te 
restri cti ons on waste vol umes accepted , a nd the des i re to reduce s h i pments , 
make th i s  opt i on i mportant .  

COST 

Overal l - med i um 

Phase I - Suffi c i ent fund i ng to al l ow deta i l ed assessment for a dec i s i on 
rel at i ve to other cand i dates ,  $65 , 000. 

P hase I I  - Prototype test i ng and devel opment to a l l ow a GPU dec i s i on on the 
process use , $200 , 000 . 
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CAND IDATE PROJECT DESCR I PT I ON 

CP No. 10  

T ITLE 

Ion  Exchange Med i a  Vi tr if icat ion .  

PURPOSE/GENER I C  BE NEF IT  

I n i t i ate a program to  convert h i gh a nd l ow l evel rad ioact i ve i on exchange 
med i a  to a v i tri fi ed gl ass product . The primary benef i t  of v i tri fyi ng these 
wastes woul d be i n  meet i ng the NRC requ i r�nent that most spent res i ns be 
sol id i fi ed before shi pment to a di sposal s i te.  A secondary benefi t woul d be 
the stab i l i zat i on of the wastes , wh i c h  are i n  the i nterim storage area 
awa i t i ng sh i pment to a d i sposal s i te ,  i nto a more acceptab l e  waste form.  

SCOPE OF  WORK 

I .  General Requ i rements -

Prov i de for the devel opment and demonstrat ion of a process to v i tri fy the 
vari ous i on excha nge med i a  wh i c h  have been used at TM I-2 .  Th i s  task i s  
d i vi ded i nto t\'IO phases , wi th phase I bei ng t he feas i bU i ty/study port i on 
a nd phase I I  be i ng the demonstrat i on a nd desi gn fi nal i zat i on port i on .  

I I . Phase I -

Devel op a process and conceptual des i gn for v i tri ficat i on of rad ioact i ve 
organ i c  (E p i cor res i ns )  and rad i oact i ve i norgan i c  zeol i tes to a 
conta i neri zed form of g l a ss wh i ch shal l have su i tab l e  characteri st i c s  for 
u l t i mate d i sposal i n  a geol og i c  med i um .  Th i s  work s hal l i nc l ude the 
fol l owi ng : 

1 .  Conceptual des i gns , i nc l ud i ng process fl ow d i agrams and 
cal cu l at i ons , i n  suffi c i ent detai l to  veri fy feas i bi l i ty of the 
radwaste process i ng system. The wa ste process i ng system shal l 
i nc l ude suff i c i ent waste handl i ng equi pment to process the waste to 
a form sui tabl e for shi pment i n  a commerc i al ly avai l abl e sh i ppi ng 
c ask . 

2 .  Conceptual des i gns i nc l ud i ng process fl ow d i agrams a nd cal cul at i ons , 
i n  suffi c i ent deta i l to veri fy fea s i b i l i ty of the off- ga s  treatanent 
syst�n . The off- gas ·treabnent systen shal l be capab l e of meet i ng 
NRC effl uent l i mi tat i ons and the E PA fuel cyc l e  s tandard 40 CFR 90 . 

3 .  Prov i de for the pa ral l el effort to assess the regul atory l i cens i ng 
impact of the process and system des i gn .  Th i s  effort wn 1 begi n i n  
phase I ,  but the maj or effort wi l l  occur i n  phase I I . 

4 .  Support for cand i date proj ect No . 1 2 ,  Long Term Stab i l i ty/ 
Propert i es of So l i d i fi ed ,  V i tr ifi ed and Unsol i d i fi ed Ion  Exchange 
Medi a ,  i n  the fonn of samp l es and data.  Th i s  effort wi l l  start i n  
phase I ,  but the maj or effort wi l l  occ ur i n  phase I I . 
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S. Supply a report to the program ma nager. The report shal l document 
the process and conceptual desi gn. It wi l l  i nc l ude such i tems as a)  
a prel i m i nar1 construct ion schedul e ,  b )  cos t est imates for al l maj or 
equi pment. c )  process test reports and operat i ng h i story .  d )  
requi red support serv ic es and equi pment and e )  other pert i nent 
factors. 

6 .  Prov 1 de program management serv tees for the contractor of i te111 I I . 
Th i s  work shal l i ncl ude the fol l owi ng :  

a )  Preparat i on of the purchase requi s i t ions for contractors 
of the work scope i n  I I .  A. 

As a Mi nimum, t h i s woul d i ncl ude requi s i t i ons for the data 
s ubmi ttal s and devel opment work for the El ectranel t 
i nc i nerator, the i n-can mel ter and the j oul e- heated cerami c 
mel ter and effl uent control system. A l i terature search wi l l  
be pe rfonmed to detenni ne ot her sui t abl e  candidate processes.  

b)  Prepa rat i on of prel i mi na ry des ign  cri teri a to be i nc l uded wi th 
the purchase requi s i t i ons i n  I I . B . l .  

c )  Prepa rat ion of a n  eval uat i on report of the al ternat i ve 
concepts .  Thi s  report shal l rank the al terna t i ves by 
cons i deri ng the fol l owi ng  factors : 

1 )  

2 )  
3 ) 
4 ) 
5 ) 
6 )  

7 ) 

8 )  

t he  rel at i ve fea s i b i l i ty of bri ng i ng the process o n  l i ne 
wi thout any techni cal ho l dups , i . e. , i s  the technol ogy 
mature , 

the construct i on t i me, 

l i cens i ng iMpact s .  

the rel a t i ve cost of the equi pment . 

the support equi pment , fac i l i t i es and serv i ces requi red , 

est imated cos ts ( rough order of magn i tude) for the t tens 
i n  e ,  

est imates on the cost of process i ng the wa ste ( i nc l ud i ng 
d i sposal costs) . and 

other pe rt i nent factors . 

The eval uat i on report shal l make a reconmendat t on rega rdi ng what equt p.nent 
s houl d be purchased a nd what addi t ional tes t i ng or demonstrat i on work wi l l  be 
requ i red i n  the pha se I I  port ion of the proj ect.  
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I I  I .  Phase I I  -

Conti nue the work started i n  phase I ,  i nc l ud i ng the fol l owi ng : 

1 .  Devel op the conceptual des ign  of phase I to suff ic i ent detai l to 
enabl e a rev i sed phase I systen cost est imate to be made.  Th i s  cost 
estimate shal l be wi thi n 50% accuracy. Conceptual des i gns of the 
support structures and fac i l i t i es wi l l  be devel oped i n  thi s phase to 
enabl e a more accurate total cost est imate to be made.  

2.  Fi nal i ze system des ign criteria .  

3 .  A study to determi ne i f  the v i tri f icat i on equi pment shoul d be 
i nstal l ed at the TM I s i te or at a DOE faci l i ty. 

4 .  Coordi nat i on and respons i bi l i ty for the effort to resol ve al l 
regul atory i ssues concerni ng th i s proj ect . 

5 .  Superv i s i on of the demonstrat ion/testi ny program wh ich  was 
recommended i n  phase I .  

6 .  Preparat i on of a fi nal eval uat ion report of the chosen process . The 
report s hal l cons ider the a nal ogous i tems l i sted i n  I I . B . 3  except 
that al l cost data shal l be revi sed to refl ect the addi t i onal des ign  
data gai ned i n  phase I I .  The report s hal l al so prov ide 
recommendat i ons as  to �1hether or not t h i s part i cul a r  waste 
process i ng method shoul d be ut i l i zed by GPU for TMI-2.  

The devel oper of  the process pi c ked i n  phase I wi l l  prov i de the 
fol l owi ng : 

1 .  Addi t i onal demonstrat ion testi ng a s  cal l ed for i n  the phase I 
techni cal eva l uat i on .  

2 .  Add i t ional l i cens i ng support . 

3 .  Add i t i onal support for the CP-12  effort . 

The del i verab les for Phase I i nc l ude : 

1 .  Process systen fl ow d i agrams.  

2 .  Off- gas treatment system fl ow d i agrams.  

3 .  Meet i ngs and correspondance to support CP- 12  a nd l i cens i ng efforts .  

4 .  Waste product sampl es to s upport the CP- 12  effort . 

5 .  A report on  the systen submi tted to the program manager. 

6. Purchase requ i s i t ions.  

7.  Prel i mi nary desi gn cri teri a.  
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8. A technica l  eval uat i on report d i scuss i ng the mer i ts of each 
proces s .  

The del i verab l es fo r Phase I I  i ncl ude : 

1 .  Updated process and off- gas systems fl ow d i agrams .  

z . General arrangement s for the process and off- ya s  systems . 

3 .  Meet i ngs a nd  correspondence t o  support CP- 1 2  and l i cens i ng efforts .  

4 .  S i t i ng st udy report i nc l uded a s  pa rt of 1 te111 5 .  

5 .  F i na l  techn ica l  eva l uat i on report . 

6 .  Demons trat i on test report s.  

1 .  Meet i ngs and correspondence to support the CP- 1 2  a nd  l t cens i n9 
e fforts .  

The advantage of v i tr i fy i ng the i on exchange ua stes i s  the product i on of  a 
waste �roduct wh i ch ha s ma ny des i rab l e  character i st i c s .  These characteri st ics  
i nc l ude l ow l eachabi l i ty ,  chetn i cal  stab i l Hy .  rad i at i on res i stance , m i n imun 
vol ume ,  a nd  noncorros i veness .  There i s  no real d i sadvantage to th i s  waste 
�roduc t fonn from a stand po i nt of wa ste hand l i ng .  d i sposal  and safety .  

J I SA!>V AN T  AGE S 

S i nce th i s concept has not been successful ly  a ppl i ed  commerci al l J ,  there i s  a 
d 1 st 1 nct r i sk that the cost  coul d �rove proh i b i t i ve and that the devel opment 
t i me  cou l d  exceed acceptab l e  l evel s .  The i nc i nerat ion  of organ ic  ion exchange 
� i a  w i th subseque nt sol i d i f i cat ion  ( not v i tr i f i ca t i on)  wou l d  prov ide a lmost 
t he same benef i ts as  v i tr i fi cat i on as  we l l  as prov i d i ng total f l ex i b i l i ty i n  
the hand l i ng of var ied wa ste strealils . Al so . some of the i nc i nerat ion  
�rocesses wh i c h do not end up wi th v i tr i f i ed  wa ste have reached a coraa.erci a l  
s t age of  devel opment and woul d be ava i l ab le  fo r use i n  a more t imely  ma nner .  

I n  addi t i on ,  t here a re presently no def i n i t i ve NRC regul a t i ons or cri teri a 
cove r i ng a spects of so l i d i f i ed wa stes such  as  l eachab i l i ty a nd mecha n i ca l  
ruggednes s .  W i thout off i c i al concurrence or g � 1 da nce on  the concept , 
part 1 cu l a rl y  wi th respect to the h i gh l evel zeol i te wastes , add i t i onal 
requ i rements m i ght be i mposed i n  the fut ure wh i ch wou l d  make the concept 
undes i rab l e  for various reasons . 

SCHEDULE 

See network d i agram. 

PR I � I TY 

A med i um  pr i or i ty i s  rec�nended for thi s pr�j ect . The reasons for th i s  
rec ommendat i on are :  

5 7  



COST 

1 .  Cons i derab l e  l ow to medi um l evel act i v i ty organic  spent . res i ns have 
been generated and are bei ng generated at th i s  t ime. In 
considerat ion  of the publ i c  react i on to stori ng l arge vol umes of 
waste on s i te and i n  cons iderat i on of the poss i b l e  i nstab i l i ty of 
the organic  spent res i ns due to rad i at i on exposure ,  ; t  i s  important 
that a v i abl e d i sposal method be chosen soon . Thus i t  i s  not 
recommended that v i tr if ied i on exchange di sposal methods be pursued 
to the excl usi on of other methods wh ich  have much s horter l ead 
t imes , e. g . , overpacks and commerci al i nc i nerators . However, the 
v i tri f icat ion systens can be i ncl uded i n  the overal l eval uat ion of 
i nci nerat i on of organic  spent res i ns .  

2 .  In  terms of  h i g h  l evel zeol i te wastes and EP I COR resi ns wh ich  are 
c l assi fi ed as h i gh l evel , v i tri fi cat ion s houl d be eval uated agai nst 
other h i gh l evel waste d i sposal methods .  It shou l d  al so be  pursued 
to supply an al ternat i ve to vari ous storage concepts of handl i ng 
h i g h  l evel wastes. Si nce the fi nal forms the h i gh  l evel wastes must 
take have not been speci fi ed i n  any criteri a ,  a l l vi ab l e  opti ons 
s houl d be pursued at th i s  t ime. 

Overal l - Med i um 

Phase I - Suff ic i ent fund i ng to al l ow deta i l ed assessment for a dec i s i on 
rel at i ve to other cand idates ,  $60 , 000 . 

Phase I I  - Prototype testi ng and devel opment to al l ow a GPU dec i s i on on 
the process u se ,  $100 , 000 . 

58 



• 

• 

VI Tf-)r��'\TION OF ION EXCHANGE fV;' f11 ,'\ CP · I O  

0(1 ; \( 
�l 
\COP( ' 
uuc� 
ct''ITW · 

TOt 
• 
. 
· �  
1 :;".  

;.... . I 

I'MA\1 I 

"a( C'tl fi � I A  rnll Vll i OI J I ( O  oiA', l (  
uiii�AC : ! I I \  t i CS 

�(_, (l;r• ;, IHM�:JII[ 
� (.l.il.; .. ' , ,  :llf l ·  
l.I.Tl•'\ 

''lPAI( 1'3(L l�llllo\1• 
:li \ L' Cll'!l ' ll. 

fiJI() 

R£Y:rv L l at.S : -.  .. it£QUr o : •·r v ·. 
� • • • :.aOJ ),(, l !'! ll l f  l f .:.T II\'1 

C:)IPL( : t  rtAS : 9 : t  I T •  5!\101 £\ f ull : [lUl l • •  
Sl\. : 11f iCAT IO"• SVS ' ! ". Sl. li! C ! ' � ,  l'lll> � � �· 
SrA8 1 L I TY r:. a[ •, : •. \ ,  l , ( RI'A(�'> ,  1o IN'£1 1"' 
� · �.ur.t Of' IIIGM t [ l f L  ·. · :  I SH ( :,·:q �.t. · r  P� . ',f . .  , fOil lU " ·· : t t 'tS) 

1 W£ E CS -

P( O r � � v  A OO I T t n" A l  
. • • � ,  DI "O"� ' R .I ' l •' ll \  
! 5  o r . " - i D  l PH· ' [  I 

Cl't'.l'l £ T[ 
(()/l({ P!IIAL !)I S j ';'l� 

P�S( I I  

-'UTICl. l Z.lT I OIWS  1o PII(PAII[ f I IIA L  f £ C N ,  I : -.�, 

A • ...._ _ ... _____ _ 

Pat PAR( 'ECHIII <A&.  UA, UAT lll'l 
�£POIIT', � II(( . � • ( "10 I< 
· : · � . IC�i : :. · 'lOCt�S 

' li(US 

. �[P.U( �[W I SED a"()jiK f l �.t•l l lf SYS' £ "1  EYALUATI 'J� R(P�p·  r:tH/CI'II t Pt£PARr f i W·! ! I(,AC ,  PI,(�[ 
a- ')(11'( 0('. J .: •l C � : f( q i A  �/II(Cf'-.I ':".A ! l n·;� II('; � ! .  ·'\. A H U T  ltJI ).  . R( .. f'l� 

BUilO 

� .-�--------------�-------------�--------- -------------��----� .v 
P(�rn"" ·. ·�·''' Of Ol ' •  
FAC l < l � : r� 011- s n r v�. 
or r . •. n r  

II[� > !  OUTS TA,O I IlL 
REGULATOR¥ I SSU£'> 

! A r : � I Tl 

�• • IP WAST[ Prr.>C£SS 
corr . ·. : :r 'JPr : .-. , J  -•sn 

t : TI I f f  1(0\ I Tr 

10 .. ( lt•1A'i'",[ ot( :. J &  

Ill , ; • • : r rc ,�ror. 
, .. f . 1(�·. t a£0 

SYST£M 
STARTUP 

> ; 'alf'  [ P : : �;;, 

5'1 ' '  �s : �  

t W([ICS 

@ 

SHIP TO 
Di sPOSAl 

' IT'  -� � 

I 4 W[[IS 

� - -- - --
14 W[[lS 

i 
I 4 W [ [lS •l (� \ PAO< f '.• ·" · " i  

'\ DISP05.\i. S 1 7 E  

. -_ .___;..__, __ __J,r-------- (0',·\ I T( · ·· · :  , ,  . 

.:r.!.· 
<> 9 
\/ • r>: >C(',',('. ;;) "( lltY(\TJf.,\lr(l : :  • .  < 1  l '  Ttl( 1 :  fCF.>: '[ L T  J :;( l lol l(•• f l o � "l , Tit( 1 11- CAH 1': - " . · ' ·  T l lf JOUL (• II£,\ T£0  

(l i;.','! I C  J' t  •. :(ol !. (HLU(MT :.:n : . . o .� � � � : l� AIIU OT I : l •� ,\, 'i'� I C/.!:: t P t  • .  ((��lS  rO!;IIO 1 . . : � I T EAAtl;:t[ s t :. " C u .  

• P : (l(  A Pll(f(RR£0 "I : TRirtCATii>ll I•ROCtSS BASED (l �  iii[ 0.\Tio I ll  �II( T(Cl 1�l Cill [ Vf.t�T ION II(POIIT .  

• �� � : � 1011 rGINT T O  RCCOMMl �O PROG� CO�T l NUATIOH .  
• ; � ',;;( II(POIIT A IIO  II(CO!t"CIIOATJONS f DA  ruiiTII(R PAOGRM ll(Y[l01 "-"t :H. 

• I SSU£ II[POIIT AIIO f l ll.\1.  R(C�("OoiiT J OIIS 011 WH ( T li(R GPU SHOULD 6lJ I L D  fACI L I TY 



CAND IDATE PROJECT DESCR I PT I ON 

CP No. 1 1  
T ITLE 

Vol ume Reduct i on of Decontami nat i on Sol ut i ons. 

PURPOSE/GE NER I C  BENEF IT  

I n i t i ate a program to  techn i cal ly eval uate the v ari ous methods for vol ume 
reduct i on of l i qu id  wastes . Th i s  progr&n wi l l  i nvesti gate al ternat i ves to a n  
evaporator/crystal l i zer  un i t .  

SCOPE OF WORK 

I .  General Requi rements - Prov ide for t he devel opment and demonstrat i on of a 
process to reduce the vol u.ne of decontami nat i on sol ut i ons wh i ch have 
TfH-2 wa ste characteri st ics .  The vol ume reduct i on processes to  be 
cons idered s hal l be capab l e  of handl i ng a vari ety of l i q u i d  wastes . Th i s  
task i s  d i v i ded i nto two phase s ,  wi th  Phase I bei ng t he feas i b i l i ty/ 
study port ion  and Phase I I  bei ng t he demonstrat ion  and des i gn 
f i nal i zat i on port i on .  

I I . Phase I - Perform a feas i b i l i ty study of the ava i l ab l e  processes  fo r 
improved vol ume reduct i on of decontami nat ion  so l ut i ons .  The s tudy shal l 
i ncl ude the fo l l owi ng work el ements : 

1 .  Perfonn a l i terature search to detenni ne sui t ab l e  cand i d ate vol ume 
reduct i on processe s. 

2 .  Gat her process des i gn and performance data o n  the various processes 
wh ich  are found to be v i ab l e  i n  the l i terature search . Processes to 
be considered s hal l i nc l ude cal c i nat i on ( fl u i d i zed bed , rotary k i l n , 
and spray) , v i tri ficat ion ,  evaporator- bl e nders , evaporator/b i tumen 
system , monol i th vol ume reduct i on system , r i s i ng f i l m  evaporat ion  
and other pert i nent processes .  The data shal l be obt a i ned fran 
publ i shed l i terature and fran meet i ngs  wi th  the vari ous process 
devel opers . Where pos s i b l e ,  d�nonstrat i ons of the processe s shal l 
be wi tnessed to ga i n  addi t i onal i nfonnat i on on the most prani s i ng 
processes .  

3 .  Obta i n Tf� I -2  est imates o f  fut ure quant i t i es a nd compos i t i o n  of 
1 i qui d radwaste.  

4.  Obta i n  TM I -2 current cost and performance data on the HPD 
evaporato r. 

5 .  Preparati o n  of a n  eval uat i on report of t he al ternat i ve concepts .  
Th i s  report shal l rank t he al ternat i ves by cons i deri ng t he fol l owi ng 
factors : 
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a)  the rel a t i ve feas i bi l i ty of bri ng i ng the vari ous processes on­
l i ne wi thout ·� techntcal del ays , t . e • •  t s  the technol ogy 
mature? , 

b) the construct i on t f •ne . 

c )  l i cens i ng im�acts  where known , 

d )  the rel at t ve cost of  the equ i �ent , 

e )  the support equ i pment , fac i l i t i es and serv ices requi red , 

f )  est i anated costs  ( rough order of magn i tude) for the Hens i n  e ,  

g )  est i •nates o n  the cost of process i ng  the wa ste ( i ncl ud i ng 
d i sposal  costs ) .  These costs shal l be compared to TMl -2 ' s  HPD 
uni t cost data to deter.n i ne i f  any d i sposal cos t  savi ngs wi l l  
be real i zed , and 

h )  other pert i nent factors . 

6 .  The eval uat ion  report shal l i ncl ude a system descr ipt i on and fl ow 
d i agra.n of t he most pron t s i ng vol ume reduct i on processes .  

7 .  Make a recoanendat 1 on regardi ng what sys ten sat i sf i es t he needs of 
t he cr i ter i a .  I n  add i t ion,  t he report shal l make recommenda t i ons 
c oncern i ng what add i t i onal demons trat i on or test i ng work wi l l  be 
requi red i n  the Phase I I  port i on of the proj ect . 

I I I . Phase I I  

Cont i nue the wor� started i n  Phase I ,  i ncl ud i ng the fol l owi ng :  

1 . Devel op the concept ual  des i 9n of the process p i c ked i n  Phase I to 
suffic i ent deta i l  to enabl e  a rev i sed Phase I system cost est imate 
to be made . Th i s  cost est imate shal l be wi t h i n 50� accuracy. 
Conceptual des i gns of the support struc tures and fac i l i t i es wi l l  be 
devel oped i n  th i s  pha se to enab l e  a more accurate total cost 
est imate.  

2 .  Devel op and f i nal i ze a system de s f �n cr i teri a. 

3 .  A study t o  detenn i ne i f  the fac i l i t i es for the process p i cked i n  
Phase I s houl d be i nstal l ed at the TMI s i te or a t  a DOE fac i l i ty.  

4.  Coord i nat i on and respons ib i l i ty for the �ffort to  resol ve al l 
re9ul atory i ssues concerni ng th i s  prQj ect . 

s .  Supervi s i on of the denons trat i on/test i ng proy r�n wh i ch wa s 
recOMended 1 n Phase 1 .  

• 
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6. Preparat ion of a fi nal eval uat i on reports of the chosen process .  
The report shal l cons ider the anal ogous i tems l i sted i n  I I . 5  except 
that al l cost data shal l be rev i sed to refl ect the add i t i onal des i gn 
data gai ned i n  Phase I I . The report shal l al so prov ide 
recommendat i ons as to whether or not thi s part i cul ar  waste 
process i ng method shoul d  be ut i l i zed by GPU for TMI-2  wastes .  

The devel oper of the process pi cked i n  Phase I wi l l  prov ide addi t i onal 
demonstrat ion test i ng as cal l ed for i n  the Phase I techn i cal eval uat i on ,  and 
s upport for the l i cens i ng effort .  

The del i verabl e for Phase I i s  a comprehens i ve techni cal eval uati on 
report . 

The del i verab l es for Phase I I  i ncl ude : 

1 .  Updated process fl ow d i agrams . 

2 .  General arrangement drawi ngs .  

3 .  Meet i ngs  and correspondence to support the l i cens i ng efforts .  

4 .  Si t i ng study report i ncl uded a s  part of Iten 5 .  

5 .  Fi nal technica l  eval uat ion report . 

6 .  Demonstrat ion test reports .  

7 .  Meeti ngs  and correspondence to s upport the l i censi ng efforts .  

ADVANTAGES 

Poss i bl e advantages of the vari ous systens for i 1nproved l i qu id  waste vol ume 
reduct ion i ncl ude further vol ume reduct ion and mass reduct i on .  An add i tional  
advantage i s  that many of the vol ume reduct ion systens wh ich  wi l l  be eval uated 
h ave reached the stage of commerci al appl i cat ion and have cons iderab l e amounts 
of operat i ng experience. Thus , there i s  a good pos s i bi l i ty that one of the 
processes coul d be brought on- l i ne i n  a reasonabl e  amount of t i me .  Al so , 
improved vol ume reduct ion wi l l  reduce the amount of l oadi ng on the buri al 
s i tes .  F i nal ly ,  some of the systems for l i qu id  waste vol ume reduct i on ca n 
handl e other waste streams.  Therefore , one systen may be capabl e  of prov id i ng 
mul t i pl e  waste handl i ng capabi l i t ies .  

D ISADVANTAGES 

The pri 1nary di sadvantage of any of the l i qu id  waste vol ume reduct i on systens 
i s  the h i gh capi tal costs wh ich  woul d be i nvol ved for the equi pment , the 
bui l di ngs  to house i t  or bu i l di ng modi ficat i ons , a nd i n  some cases , the need 
for a sol id i ficat ion system to immob i l i ze the process by-products .  However, 
t he capi tal costs shoul d be somewhat offset by the reduced wa ste d i sposal 
costs which  woul d be real i zed from the systen operat ion.  Another di sadvantage 
i s  the rel at i vely l ong l ead time wh i ch woul d be requi red to get a l arge waste 
process i ng fac i l i ty constructed and i nto operat i on. 
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SCHEDULE 

See network d i agram. 

PR IM I TY 
A .ed i um  pri or i ty i s  recomme nded s i nce a n  evaporator/crystal l i zer i s  usua l ly 
suff i c i ent. However. a backup woul d be des i rabl e  as  wel l as  a systen wh ich 
could  produce a d ry product .  

COST 

Overal l - Med i um  

Phase I - Suff i c i ent fund i ng to al l ow  deta i l ed  asse s�nent for a deci s i on 
rel at i ve to other cand idates , $50 ,000. 

Phase I I  - P rototype test i ng a nd  devel opment to al l ow a GPU dec i s i on on the 
process use , $250 , 000.  

• 
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CAND I DATE PROJECT DE SCR I PT I ON 

CP No . 1 2  

T I TLE 

I on Exchange Med i a  St ab i l i ty.  

PURPOSE/GE NE R I C  BE NE F I T  

Ion  exchange med i a  from c l e anu� operat i ons such as  orga n i c  res i ns ,  i norga n ic  
i on exchange med i a ,  a nd zeol i te absorbers .nay undergo chanical / rad i at i on 
degradat ion wh i l e  i n  storage . Such i nstab i l i ty ,  i f  i t  occurs , coul d resul t i n  ( 1 ) decompos i t i on product s  wh ich coul d cause corros i on of the l i ner,  (2 )  
deter iorat i o n  or changes i n  the ion  exchange med i a  wh ich cou l d affect the 
e l ut i on of the nuc l i de l oad i ng ,  or ( 3 )  the pos s i b l e  i nab i l i ty to s l ui ce the 
res i n  from t he l i ner. The extent of these effect s wi l l  detenmi ne the need , 
t he  ur3ency , a nd  t he technica l  opt i ons needed for further treatment of the 
s to red i on excha nge med i d .  

SCOPE OF W�Rr. 

Work under thi s proj ect wi 1 1  be verfonned i n  two phase s.  Phase I represe nts a 
st udJ t o  est imate rad i at i on effect s on orga nic  and i norga nic  ion  exchan�e 
lled 1 a  and zeol i te absorbe rs i n  tenus of the impact that rad i at i on 
deconpo- s i t i on products  wi l l  have on l i ners used for storage , the effect s on 
t he sl u i c i ng of res i ns from the l i ners , and the effect s that rad i at i on dama�e 
.ay have on el ut i ng  t he rad i oact i ve nuc l i des from t he ion  exhange med i a . The 
res u l t s of the work wi l l  ( 1 )  demonstrate whether a res i n  stab i l i ty probl em 
ex i st s ,  ( 2 )  the t iu.e , c hem i cal , a nd  rad i at i on pa rameters wi th i n  wh ich  the 
res i n  staM l i ty i s  reasonab ly assured and ( 3 )  t he techn i ca l  opt i ons that are 
recommended to so l ve or c i rcumvent t he probl em wi th i n  the regul atory a nd t ime 
const ra i nt s .  

Pha se  I I  may requi re a n  ac cel erated exper imental  program o f  rad ht i on exposure 
a nd  eva l uat i on of ion exchange med i a . 

Phase � I  wi l l  focus  on l ong t erm stab i l i ty of ion exchange med i a and zeol i tes 
and on the demonstra t i on of techn ica l  sol ut i ons and opt i ons of rad i at i on 
s tab i l i ty problems that may be ident i f i ed  i n  Phase �· Det a i l s  of Phase I I  
work wi l l  be devel oped dur i ng t he course of the Phase I program. 

The T IO wi l l  sel ect and procure the se rv i ces of a cons ul t i ng organ i zat ion  to 
be the program ma nage r for th i s prcU ect.  

More speci f i c al ly,  t he Phase I scope of work wi l l  i nc l ude the fol l owi ng :  

A.  Perfon11 l i terat ure Survey 

Devel op an understand i ng of the prob l em  rel ated to i on exchange 
s tabi l i ty a nd an awa renes s of ongoi ng prograu1s and act i ve expert i se 
by means of a study of : 
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1 .  Spec i fi c  TM I - rel ated i nformat i on prov i ded by t he T10 from GPU . 

2 .  Documents from a key-word search. 

3 .  Tel ephone i nterv i e\ls wi th  key workers i n  the fi el d .  

B .  Rev i ew the DOE Nat i onal Laboratori es 

Make v i s i ts to DOE l aboratori es as requi red , i nterv i ew experts  and 
i nspect experimental fac i l i t i es ,  i nc l ud i ng ORNL , HED L ,  a nd BNL a nd 
others wh i ch  are expected to be the cand i dates for doi ng t he work . 
Potent i al experimental fac i l i t ies  woul d be determi ned at these 
s i tes . Addi t ional ly ,  i n  accordance wi th  f i nd i ngs i n  t he prel i mi nary 
l i terature survey . v i s i ts to ot her DOE faci l i t i es { e . g . , PNL , SRL 
a nd I NE L )  may be made to i nterv i ew experts .  A recommendat ion  wi l l  
be made as to the mast appropri ate DOE 1 aboratory to perfonu the 
work. 

c .  Defi ne Scope of Work and Cost E st i mate 

On the ba si s of the l i terature survey a nd the l aboratory rev i e\1 
establ i sh a Scope of ��ork , wi t h  est imates of .cost and schedul e for 
approval  of T IO ,  al on� wi th  recommendat i ons for the cand i date 
l aboratory or l aborator ies to be used i n  the preparat i on of an RFP 
to be prepared and di stri buted as d i rected by T IO .  The conduct of 
accel erated rad i at ion test i ng of organic  and i norgan ic  i on exchange 
medi a  and zeol i tes i s  expected to be a maj or el ement of the Nat i onal 
Laboratory Program ,  wi th  the fo l l owi ng speci fi c  obj ect i ves : 

1 .  Eval uate the extent of rad i at i on dosage necessary to 
produce measurab l e damage wi th i n  t he t ime frame and s torage 
para111eters esti mated for storage of EP !COR a nd SDS type 
materi al s .  

2 .  Al l ouab l e  storage peri od for E P I COR and SDS materi al s before 
stabi l i l i ty of i on exchange and/ or zeol i te i s  ex�ected to 
bee 0111e a prob 1 em . 

3 .  Recommended sol ut i o ns to  probl ems wh i ch are demonstrated 
or ant i c i pated from i on exchange and zeol i te i nstab i l i ty 
under TM I storage cond i t i ons . S uch probl ems may i nc l ude , 
but not be l i m i ted to : 

a) Abi l i ty to s l u i ce i on exchange and zeol i te med i a  fran 
t he 1 i ners . 

b )  Corros i on damage to the l i ners .  

c )  E l ut i on of nuc l i des from the zeol i te and i on exchan�e 
materi al s .  
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Phase I I  

Task I - Perfonn l ong term rad i at i on and stab i l i ty test i ng of i on 
exchange med i a  a nd  zeol i te materi al s .  

Task I I  - Demonstrate techni cal recommendat i ons which  have been 
devel oped to sol ve problems c reated by i nstabi l i ty of ion 
exchange and zeol i te med i a  ( i f  any) . 

Del i verab l es Phase I 

1 .  Report of l i terature survey a nd  b ib l i ograp�. Summar i ze the i n­
fonmat i on . where pos s i bl e ,  i nto a format that rel ates more d i rectl y  
t o  power pl a nt cond i t ions and makes the i nfonnat i on more d i rect l y  
appl i cab l e  i n  ana lyz i ng potent i al ut i l i ty problems .  

2 .  Slllluary o f  rev i ew  o f  Nat i onal laboratori es a nd  fac i l i t i es for 
pe rfonni ng t he Scope of work . 

3 .  Scope of Work proposed for Nat i onal laboratory ,  wi th  cost est i mate 
and schedul e .  

4 .  Month ly  progress reports .  

5 .  F i nal Phase I l�eport wi th recommendat ions. 

6 .  Proposed Phase I I Progra1a. 

Proj ect Honi  tori n _. 

�he DOE l aboratorJ proj ect descri pt i on wi l l  i nc l ude the requi rements or 
reports of the Phase I work ( i . e • • of estimat ions of rad i at i on effect s )  a nd of 
t he  Phase I I  work . Addi t i onal l y .  progress report s wi l l  be requi red . The 
proj ect manager wi l l  prov i de rev i ews and comments of drafts of the Phase I a nd 
Pha se I I  report s .  The proj ect manager wi l l  al so mon i tor and comment o n  DOE 
l aboratory progress reports and prov i de progress reports of techn ical  
coord i nat ion  efforts .  

ADVANTAm: s 

Reso l ut i on of the quest i on of t he rad i at ion stab i l i ty of E P ICOR res i ns i s  
pa railiOnt to deci s i on •na k i ng on el ut i on.  s l ui c i ng a nd_ l i ne r  rel i abi l i ty for 
s torage of these res i ns .  Regul atory ques t i ons wi l l  be answe red .  Resul ts of 
th i s  study wi l l  prov i de useful gui del i nes for the nuc lear  i nd ustry i n  deal i ng 
wi t h  h i ghly rad i oact i ve l i qui ds  requi ri ng c l eanup i n  terms of preferred med i a  
for retent ion , stroage cond i t i ons , a nd  period of storage wh ich i s  pe rm i s s i b l e 
before degrada t i on occurs . S im i l a r anal ys i s  of t he stab i l i ty of SDS i on 
exchange med i a and zeol i te wi l l  a l so be requi red . 

• 0 I SADVANTAG£ S 

Sched u l e for the i n i t i al pha se i s  t imely but an extens i ve experimental program 
may be too l e ngthy to prov i de deta i l ed  data  on a vari ety of ion exchange 
stabi l i ty vari ab l es and correct i ve opt ions • • 
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SCHEDULE 

See network d i agram. 

PR I OR I TY 

H i g h :  I nformat i on on rad i at i on stabi l i ty of EP I COR res i ns i s  esse nt i al to 
prov i de i nformat ion of effects of extended storage and to a deci s i on on 
further treabnent . 

COST 

Phase I - $40 , 000 ( $ 1 5 , 000 FYSO ) 

Phase I I  - $200 , 000 
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CAN D I DATE PROJ E CT DE SCR I PT I ON 

CP No. 1 3  

T ITLE 

Di sposal  Te st Dev i c e .  

PURPOSE/GE NER IC  BENEF I T  

Prov i de means for e st ab l i sh i ng " ul t imate" waste fo rms from E P I COR a nd SDS 
process i ng .  

SCOPE OF WORK 

The Test Dev i ce fo r Di sposal S i te Test P rog ra;o i s  a nt i c i pated to be conducted 
i n  three phase s .  The fi rst phase , wh i c h  i s  d i scus sed i n  more det a i l bel 0\'1 , 
cons i sts of devel opi ng c ri teri a fo r fi el d test i ng t he sui t ab i l i ty of wa ste 
fonns i n  an  " u l t imate" sto rage repos i to ry.  The second phase i nvol ves t he 
proces s i ng of wa ste i nto a su i t ab l e  test fonn ( s ) . The t h i rd pha se woul d 
cons i st of f i el d  tes t i ng i n  a repos i tory test fac i l i ty .  

Phase I C ri t eri a Devel opme nt 

The cri teri a for f i el d  test i ng t he su i tab i l i ty of wa ste fo rms i n  a g eol og i c  
repos i tory a re dependent upon the i sotop i c  compos i t i on of the radwa ste , t he 
s �ec i fi c  act i v i ty of the waste a nd i t s chemi cal  form. The i sotopi c 
compos i t i o n  wi l l  i nfl ue nce heal t h  a nd safety a s pect s of wa ste i so l a t i on and 
t ilt! t i me pe ri od of c oncern . The spec i fic  act i v i ty wi l l  i nfl ue nce ua ste 
form- hos t  med i um i nteract i ons ( t he nnal a nd rad i ol og i c al ) .  The chemi c a l  fonn 
i s  i mpo rtant in  tenns of waste fo nn- c a n i ster- host med i um i nte ract i o ns i n  t he 
l ong t erm. Info rmat i on Hi l l  be prov i ded by the T IO a s  i t  i s  devel oped under 
P hase I of Ca nd i date Proj ect No. 14 .  

T a s k  I - Rev i ew o f  Waste Form Characteri st i c s  

S i nce , a t  th i s  early st age , t he ul t imate wa ste fo nn wi l l  not be k n own , 
ex i st i ng data on the waste fo rms generated by c l e a nu p  proces se s  a nd 
repre- sentat i ve waste fonns wh i ch mi g ht re sul t fr�n conve rs i on of these 
process wa stes wi l l  be revi e\'led .  An exampl e woul d be t he ces i um e ncapsul ated 
sources  devel oped from t he Ha nfo rd h i gh- l evel l i q u i d  wa ste. Much of t h i s 
i nfo rmat i o n \'li l l  al so be obt a i n�d unde r P h a se I Ca nd i date Proj ect No . 14 .  

T a s k  I I  - Rev i ew o f  E x i st i ng Appl i cabl e Cri teri a 

Ava i l abl e E PA ,  NRC , a nd DOE ex i st i ng a nd/or proposed c r i teri a for h i g h l y  
rad i oact i ve wa ste d i sposal  wi l l  b e  rev i ewed i n  rel at i ons h i p  to t he type of 
waste be i ng ge nerated . ( see al so Ca nd i date  Proj e'ct No . 1 4 )  
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Task I l l  - C ri teri a Oev� l opment 

As a resul t of these rev i ews . c r i teri a for a test dev ice program wi l l  be 
devel oped . It  i s  env i s ioned t hat these cri teri a coul d be subd i v i ded i nto 
those appl i cab l e to the waste fonm i tsel f ,  a nd  those rel ated to t he waste fonn 
packag i ng  or overpack.  Obv i ously ,  t hese are not ent i rel y separab l e  s t nce,  for 
exampl e .  a potent i al unsui tab l e  wa ste form characteri st ic  may be compe nsated 
for by t he  packag i ng  design.  The need for accel erated test i ng w i l l  al so be 
cons i de red  a s  part of the tes t c ri teri a .  

The del i verabl e  for Phase I wi l l  be a draft of proposed cri teri a fo r a test 
program for potent i al TMI rad i oact i ve �1a ste fonns .  Where pos s i b l e ,  potent i a l 
waste forms wi l l  be i dent i fi ed  al ong w i t h  the Na t i ona l Laboratory( s )  wh i ch 
woul d  most l i kely be i nvol ved . 

Phase I I  - P reparat i on of Test Waste Fo�(s) 
I n  Phase I I . s u i t ab l e  test wa ste fonns w i l l  be produced i n  the appropri ate 
faci l i ty .  mos t  l i kel y a nat i onal l aboratory.  These fonns shoul d be compat ib l e  
wi th  comme rc i al l i qu id  waste treatment processes a nd  the cri teri a estab 1 hhed 
i n  Phase I .  

The del i verab l es of Pha se I I  wi l l  be one or more wa ste fo rms su i t ab ly  
processed and packaged for test i n� i n  a spec i al repos i tory. 

Phase I I I  - F i el d  Test P rogram 

The th i rd  pha se wi l l  be act ua l  test i ng  i n  a spec i a l repos i tory test fac i l i ty .  
S i nce the schedul e for an operat i ng h i yh- l evel wa ste repos i tory i s  wel l beyond 
t he  schedu l e  env i s i oned for th i s  task , some ot her test fac i l i ty wi l l  be 
neces sa ry.  H i ghly rad i oac t i ve waste test progr�ns us i ng spent fuel are 
pl a nned . or al ready under way , at Ha nford as part of the CWIP progr�n a nd  at 
NTS a s  part of t he NNWS I ( Nevada Nuc l ear Waste Storage I nvest i gat i on )  progr�n. 
Because of the state of fl ux of t he ent i re waste d i sposal  progr�n . def i n i t i ve 
pl a ns for such a test fac i l i ty a re  premat ure. The potent i al ex i sts  fo r the 
devel opment of an i ntermed i ate- l evel wa ste repo s i tory on a demonstrat i on bas i s  
as pa rt  of the overa l l u . s.  rad i oact i ve wa ste d i sposal progran. 

Oel i verab l es woul d be the test resul t s  wi th  i nterpretat i ons and recommended 
MOdi f i cat ion to t he wa s te from package or repos i tory de s i gn ,  as  neces sarJ. 

ADVANTAGE S 

Devel opment of c r i teri a { Phase I )  woul d hel p reso l ve the present uncert a i nty 
i n  acceptab l e  wa ste fonns . Di sposa l  of contam i nated reactor cool ant system 
wa s tes must be reso l ved for nuc l ear pl ants i f  acces s to l ow- l evel buri a l 
faci l i t i es i s  den i ed .  

D ISADVANTAGE S 

Phase 1 1  empl acement of was te i n  i ntermed i ate l evel repos i tory presupposes a 
repos i tory ex i s ts ; ONW I i s  currentl y  proj ect i ng 1997 for the earl i est 
operat i ng  date for a wa ste repos i tory for LWR fuel . An i ntenned i ate l eve l  

• 
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wa ste repos i tory coul d be ava i l ab l e ea rl i er perhaps i n  5 years on a n  i ni t i al 
demonstrat i on bas i s i f  the states and other part i es were suffi ci ently 
mot i vated . 

SCHEDULE 

See network d i agrrun.  

PR I Or. ITY 

Hi gh : For Phase I cri teri a devel opment wh ich  wou l d  hel p defi ne probl ems and 
potent i al avenues for a so l ut i on .  

COST 

H i gh .  Several mi l l  i ons of  dol l ars for ent i re program; hO\'Iever ,  t he i n i t i al 
phase coul d be accompl i s hed for $ 1 00 , 000 to $200 , 000.  
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CAN DI DATE PROJ E CT DESCR I PT ION 

CP  No.  14 

T I TLE 

Acc i dent Radwa ste I nterim Storage . 

PURPOSE/GE NE R I C  BE NEF IT 

Thi s Ca nd i date Proj ect prov i des fo r the exped i t i ous  c l eanup of a contami nated 
fac i l i ty by ( 1 )  ch aracteri zat i on and c l a s s i f i c at i on of wa stes from the 
radwa ste proces s i ng ,  a nd ( 2 )  by e st ab l i s h i ng t he cri ter i a for I nterim Storage 
of h i ghl y r ad i oact i ve wa ste ( spec i al wa stes ) pr i or to the t i me that ul t i mate 
d i sposal fac i l i t i es are ava i l abl e .  

The c urrent sched ul e for estab l i sh i ng a nat i onal  repos i tory fo r the l ong terr.1 
s torage of h i ghl y rad i oact i ve wa ste i s  est imated to be at l ea st twe nty yea rs 
away . Conseque ntl y ,  i nterim storage fac i l i t i es are req u i red for the storage 
of wa stes that wi l l  be generated at  TM I -2 ,  a nd wh i c h  a re not el i g i b l e  fo r 
d i sposal  i n  comme rci al  buri a l  fac i l i t i es .  

The proces s i ng of the radwa ste from the auxi l i ary b ui l d i ng ,  t he RCS b u i l d i ng ,  
the conta i nment s ump , from decontami nat i on sol ut i o ns , a nd other m i scel l a neous 
sources , wi 1 1  generate wa stes \·lh i c h  because of reg ul a tory const ra i nts c a nnot 
be sent to commerc i al  wa ste bur i a l  s i te s .  These �1a ste s ,  t herefore , mi g ht more 
prope rl y  be des i gnated as  11 Spec i al wa stes .. at t h i s t i me s i nce they have not 
been c l a s s i fi ed or ot herwi se character i zed . The ua stes to be cons i dered 
cons i st pr i nc i pa l l y  of org a n i c  and i norg a n i c  i on exchange materi al s ,  zeol i tes , 
prefi l ters , ev aporator bot toms , s l ud ges a nd ot her decontami na t i o n  rel ated 
materi al s .  

The work to be performed under th i s  Ca nd i d ate  Proj ect cons i sts  i n  the 
c haracter i zat i on and c l a s s i f i c at i on of wastes from the radwa ste proces s i ng at 
TM I - 2 , a nd t he devel opment of c r i teri a for a n  i nterim storage fac i l i ty 
necessary to accomodate t hese wastes fo r a pe r i od up  to 20 years . The T I O  
wi l l  sel ect and proc ure the se rv i ces of a cons u l t i ng org a n i zat i on to be the 
prog ram manager for thi s proj ect . 

S COPE OF WORK 

I .  Genera l Requ i rements 

The rad i oact i ve wa stes yenerated d ur i ny an acc i dent at a c i v i l i an nuc l ear 
powe r pl ant and t he subseq ue nt deco ntami nat i on c l eanup a re not i dent i f i ed  
for a wa ste repo s i tory .  The acci dent \·1a stes must be  stored . The work 
sc ope i n  t h i s Ca nd i d ate proj ect i s  to recommend c r i teri a fo r the acci dent 
wa ste fo rm ,  a nd for i nterim  storaye of t he rad i oacti ve waste resul t i ng 
from the c l eanup of c i v i l i a n nuc l ear powe r pl ant  after an  acci dent.  
TM I - 2  i s  to be used as  a reference ba se . Cri teri a s houl d be recommended 
for i nterim storage of : 
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1 .  Wa stes suc h  a s  i on exchange med i a  a nd  ev aporator bottoms ,  wh ich  
a fter sui tab l e  so l i d i f i cat ion may be sui tab le  for bur ia l  i n  shal l ow 
1 a nd  buri a l . 

2 .  Wastes which  dre the same i n  canpos i t i on a s  ( 1 )  but conta i n  h i gher 
l ev�l s of rad i oact i v i ty and for wh ich  regul atory authori t i es bel i eve 
to be sui tabl e  for d i sposal i n  i ntenued i ate depth l a nd  bur i a l . 

3.  Acc i dent wa stes wh i ch wi l l  be  of  such a phys i c al or  chem ical form or 
wh 1 c h  because of h i gher act i v i ty l eve l s cannot be d i sposed of by 
l and bur i al and for ,�tt; ch eng i neered storage i s  requ i red .  E x tenshe 
DOE , EPA a nd NRC studi es rel ated to h i gh l evel  waste fon11s for 
u l t i mate  wa ste d i sposal  have been made.  Th i s work shoul d  be 
ut i l i zed where appl i cab l e. 

1 1 . Deta i l ed Requ i rement s 

T ask  1 - Acc i dent wa ste Charac teri zat i on and C l a ss i f i cat i on 

Devel op i nfo�at i on requi red for character i za t i on and c l ass i f i cat i on of 
representat i ve i noryanic  a nd or�an ic  res i ns and absorbants . cartr idge 
f i l ters , s l udge s ,  oi l . eva porator bot toms , i nc i nerator ash , a nd ot her 
rel ated acc i dent decontam i nat i on illateri a l  s .  Th i s i nfon.1at i on u1ust 
i nc l ude : 

1 .  Ident i fi cat ion  of rad i oact i ve nuc l i des and thei r concentrat i on 
mc i / gram of wa ste . 

2 .  phys i c a l  characteri st ics , 

3 .  chem ica l  fonn i nc l ud i ng water content , 

4 .  desc r i pt i on a nd  d imensi ons o f  conta i ners and 

5 .  other i nfonnat i on wh i c h  m i ght be requi red for shi ppi ng , proposed 
s tora�e cond i t i ons . or i nter im  d i sposal  s i te fo r acc i dent wa ste.  

Tasr  2 - ;{ev l ew ava i l abl e c r i teri a fr01.1 EPA, DOE , I�RC 

Rev i ew  d ra ft c r i teri a for var i ous  wa ste c l a s s i f i cat ion ( i nc l ud i ng h i gh 
l evel wa stes)  devel oped bJ EPA, DOE a nd NRC that are appl i c ab l e  to the 
i nter im stora«je of the se " spec i a l  \la steh fonns. 

Task 3 - Recc.,mend I nterim Stora�e C r 1 ter i a  

The resul ts  of Task 1 a nd  Ta sk 2 w i l l  be ca.1b i ned t o  recommend cr i teri a 
for acc i dent radwa ste i nter i 1n storage. The proposed 1 0  CFR 61  wi l l  al so 
be cDns i dered i n  th i s  recom.uendat i on al ong wi th current d raft regul atory 
gui des  for i nter im  on- s i te  storage of l ow  l evel wa ste • 

• 
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Task 4 - Rec ommend I nteri m Acc i dent Waste Fonn C r i terh 

Recommend c r i t er i a  fo r t he wa ste form for i nterim storage of t he acc i dent 
wa ste . Du r i ng t he course of t he wo rk scope prov ide monthly progress  
report s ,  i nc l ud i ng cost , sc hed ul e and stat u s .  

Del i verabl es 

1 .  Report on  characteri za t i o n  a nd c l a ss i fi c at i o n of acci dent 
radwa st e s .  

2 .  Report recomr,Jend i ng c r i te r i a fo r i nterim storage . 

3 .  Report recommendi ng acc i dent  \'la ste fo nn c r i teri a .  

4 .  Fi nal Report wi l l  be due three mont h s  from t he date of c ontract 
awa rd . Th e master ( al ong wi th  fi ve cop i es )  must be i n  camera 
ready cond i t i o n fo r reproduc t i on a nd di stri but i o n  by T I O. A 
d raft of the F i nal Repo rt must be subm i tted to the T I O  fo r 
c omments a nd approval . Al l ow two weeks fo r the recei pt of 
c omments and approv al . 

ADVANTAGE S 

1 .  Prov i des a n  i nte r i m  sol ut i on fo r re111ov al  of rap i d l y  aCC \Jlllul at i ng 
h i ghl y rad i oact i v e wa ste from the i mmed i a te v i c i n i ty of the 
recov ery a rea . 

2 .  P rov i des precedent sett i ng experi ence i n  hand l i ng h i ghly  rad i oact i ve 
c l eanup wa ste.  

3 .  Penn i ts wa ste to decay to a somewh at 1 ower act i v i ty 1 evel pr i or to 
proces s i ng .  

D IS ADVANTAGES 

No ne fo reseen.  Shoul d ex ped i te the cl eanup proces s .  

SCHEDULE 

Waste cl a ss i f i c at i o n  i nterim stora�e c r i ter i a  study ;  6 months , see network 
d i ag ram . 

PR I OR I TY 

H i g h .  Th i s  �r i o r i ty i s  a ss i yned because the re i s  c urrentl y  no c r i teri a for 
t he d i spo s al fo nn or l ocat i on of some of the TMI wa ste.  

COST 

Low. Phase I - $28 , 000 

Phase I I  i ndetenn i nate 
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CAND I DATE PROJECT DESCRI PT ION 

CP No. 1 5  
T ITLE 

Opt imi zed Shi ppi ng Conta i ner. 

PURPOSE/GENER IC  BENEF IT 

The purpose of thi s task  i s  to  devel op a wei ght and vol ume effi c i ent sys tem 
for transport i ng evaporator bottoms to the bur i al s i te. I ncreased wei ght or 
vol ume eff i c i ency can resul t i n  s i gn i fi cant savi ngs by reduc i ng t he number of 
s h i pments or the cost pe r  shi pment. 

SCOPE OF WORK 

Phase I -

1 .  Perform conceptual des i gn of a cask · for shi ppi ng 400 R/h 55 gal l on 
d rums.  The cask wi l l  be s i zed to maxi m i ze t he number of d rums to be 
conta i ned cons i stent wi th constra i nts imposed by truck sh ipment (wei ght  and outs i de d imens ions ) . 

Des i �n constra i nts 

1 .  Cask must be l i censed type B .  

2 .  Shoul d sati sfy veh i c l e  gross wei g ht l imi t of 80 ,000 l b . 
7 3 , 280 l b. l i mi t des i rab l e .  

3 .  Out s ide d imens ion  shou l d not exceed 96" D i a . 

2 .  Perform conceptual des i gns for 3 waste contai ners geometrica l ly 
opt imi zed for use i n  exi st i ng commerci al ca sks .  The contai ner/cask 
combi nat i on wi l l  be ba sed on the fol l owi ng speci f i c  rad i at i on 
1 eve 1 s :  

a ) 50 R/h/ft3 
b ) 13  R/h/ft3 
c ) 0 . 25 R/h/ft3 

3 .  Prepare a cost/benefi t · eval uat i on for each approach a nd  reconmend 
whi ch opt i on shou l d  be carried i nto Phase I I .  The eval uat i on shoul d 
be  based on procurement costs  and operat i ng costs .  Waste conta i ners 
s houl d not be reusab l e .  Waste i n  contai ners can be assumed to be 
sol i d i fi ed for purposes of th i s  task . 

4 .  Prepare spec i fi cat ion  for Phase I I  des i gn effort . 

5 .  Prepare cost and schedul e est i mates for Phase 1 1 .  
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6.  Prepare l i st of potent i al contractors for Phase I I .  Phase I 
del i verabl e  wi l l  i nc l ude output of 1 tens 3 ,  4 ,  5, a nd 6 as wel l as 
concept t al des i gn reports on i tems 1 and 2 .  

Phase I I  -

1 .  Pe rfo� deta i l ed  des i gn on concept sel ected i n  Phase I .  Oe s 1 yn 
shoul d i nc l ude any e ng i neeri ny ana l ys t s  needed for qual i f icat ion or 
l i cens i ng under ex i st i ng codes and regul at ions . The desi gn effort 
s hal l i nc l ude:  

a )  Deta i l ed  a nd  assembly  dra-i ngs .  
b )  Support i ve e ng i neeri ng ana l yses .  
c )  Ma ter i a l s sel ect i on.  
d )  Ident i f icat ion of potent i al fabricat ion prob lEM s .  

2.  Fabricate demonstrat i on hardwa re . 

3 .  Demonstrate/eval uate hardwa re.  

4.  Update cos t/benefi t  eva l ua t i on fran Pha se 1 .  

5 .  Qua l i fy hardwa re for �m e l i cens i ng .  

6 .  Prepare est imated product i on cost s a nd  sched ul es for ha rdwa re 
qua nt i t i es appropr i ate to a l a rge scal e decont�ni nat ion effort . 
Phase I I  del i verab l es wi l l  be : 

AOVANTAG[ S 

a )  Des i gn report 
b )  Al l hardwa re fabricated for the progra..1. 
c )  Test report on hardwa re eva l uat ion .  
d )  Updated cos t/benefi t report . 
e )  Repo rt o n  l i cens i ng status and requi renent s.  
f)  Est imated product ion  costs  and schedul es .  

r n  addi t ion  to econom i c  ad va nta�es th is  approach reduces the chances for 
a sh 1 p�i ng event by reduc i ng t he total  number of mi l es and t in� on the road . 

D ISADVANTAGE S 

There may be more rad i oact i ve ma teri a l  carried per truc k l oad . 

SOfEDULE 

Phase I - 1 6  week s from contract awa rd 
Phase I I  - 59 week s from contract award 
See attac hed network d i agram. 
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PR I OR I TY 

COST 

Med i um - Improved s h i ppi ng effi c i ency for evaporator bottoms i s  not 
essent i al to cleanup operat ions , but i s  advantageous for schedul e and 
cost impact . 

Phase I - LO�I 
Phase I I  - Med i um 
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CAND IDATE PROJECT DE SCR I PT I ON 

CP No. 16 

T ITLE 

H i gh I ntegri ty Cont a i ners . 

P URPOSE/GE NER I C  BE NEF IT  

Thi s  task i s  i ntended to devel op an  al ternate approach to  sol i d i f i c at i on for 
d i s posal of contami nated i on exchange med i a .  Use of th i s  c oncept wou l d reduce 
expos ure of pe rsonnel to rad i at i on as compared to ot her methods of hand l i ng  
t he waste and i s  cons i stent wi th the ALARA phi l osopny. The cont ai ners woul d 
prov i de i mmobi l i zat i on of the wa ste for a t i me 1 n  exces s of 300 yea rs , wh ich  
i s  enough t i me for the mai n contri b utors to  rad i oact i v i ty to essent i al ly  decay 
out ( >  10 hal f l i ves ) .  Use of overpack  cont a i ners al so el i mi nates the 
p roces s i ng steps of sl u i c i ng or el ut i on a nd sol i d i f i cat i on.  

SCOPE OF WORK 

Phase I -

1 .  Detenni ne d raft cri teri a for overpack d i s posal  i ncl udi ng :  

a .  mi n i mum i mmobi l i zat i on t i me ,  
b .  env i ronme ntal  cond i t i ons ( i nternal & external ) ,  
c .  pressuri zat i on/vent i ng requi rement s i f  any ,  
d .  di mens i onal constra i nts , 
e. we i ght cons tra i nt s ,  
f .  materi al cons trai nt s , 
g .  heat di s posal  req ui rements , 
h. stress requi rement s ,  
i .  shi ppi ng/ s h i el di ng requi reme nt s ,  
j .  fi nal c l os ure requi rement s ,  a nd  
k .  acci dent eval uat i on .  

2.  Coord i nate approval of d raft cri teri a from t he NR C,  DOE , Waste 
D i sposal s i te ( S i t e ma nagement and respons i b l e  state and l ocal 
gove rnment agenc i es )  a nd t he T IO. 

3 . Prepare proc ureme nt spec i fi cat i ons wh i c h  wi 1 1  ens ure compl i a nce 
w i t h cri teri a .  

4. Prepa re conceptual des i gns for l a rge comme rci al l i ne rs for storage 
only concepts . 

5 .  Prepa re concept ua l des i gn from s h i el ded s h i ppi ng/storage overpac k  
contai ne r fo r l i ners assumi ng source s.treng t h  of : 

a .  2000 R/ h 
b .  500 R/h  
c .  100 R/ h 
d .  20 R/h  

• 
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6 .  Perfonn prel l•i nary shiel di ng ,  stres s .  and heat transfer anal yses 
for each contai ner concept as appl i cable ,  and es timate personnel 
exposure frQn ut i l i z i ng  each overpack concept. 

7 .  Prov i de  reconmendat t ons for Phase I I  effort i ncl udi ng concepts to be 
pursued . a nd  est i mated schedul e ,  materi al and l abor requi rements. 
Al so supply a l t st of potent i al contractors to perform Phase I I .  
a nd  provi de cost/benef i t  eval uat i on for thi s approach . 

Del i verabl e  i tems frQn the Phase I effort wi l l  i ncl ude : 

1 .  the cri teri a .  

2. spec i fi cat i ons , 

3 . conceptua l  des i gn report i nc l udi ng s�ri es of al l support anal tses 
for each cont a i ne r  concept , and 

4 .  reconwnendat i ons for Phase I I  effort as ident i fi ed  i n  i tem 7 of the 
Phase I scope of work . 

Phase I I  -

The P hase I I  effort wi l l  cons i st of : 

1 .  detai l ed  desi gn of the i dent i f i ed overpack concepts i ncl ud i ng :  

a .  draw1 ng preparat i on ,  
b .  support i ng a nal yses . 
c .  materi a l s eval uat ion a nd  sel ect ion ,  and 
d. i dent i fi cat ion of unusua l fabric at ion requi re�nents. 

2 .  fabricate 2 cop ies of each des ign .  

3 .  demonstrate/eval uate contai ner adequacy to meet des i gn cri teri a .  

4 .  update cost/benef i t  eval  uat 1 on fran Phase I .  

s .  qual i fy overpack s  for NRC l i cens i ng,  a nd  

6 .  est imate product i on un i t  costs for qua nt i t i es appropri ate for a 
l arge decontami nat ion effort . 

Phase I I  del i verab les wi l l  cons i st of the fabri cated hardwa re  ident i fi ed above 
a nd  1 des i gn report wh ich wi l l  i nc l ude al l the anal yses and eval uat i ons 
perfo� as wel l as j ust i fi cat ion of the des i gn as bui l t .  

ADVANTAGE S 

1 .  Reduces steps i n  wa ste handl i ng and t hus reduces personnel exposure 
i n  teep t ng wi th the ALARA ph1 1 osop� of rad i at i on exposure • 

• 
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2. E l i m i nates concern about l each i ng a nd chem i c a l  stab i l i ty a ssoc i ated 
wi th so l i d i fi c at i o n  of wa ste. 

3 .  El i m i nates capi tal cos t s  associ ated wi th  sol i d i f i c at i on concept . 

4.  Establ i shed p recedent fo r .. state- of- t he- a rt .. d i spos al o f  1 a rge 
qua n t i t i es of i ntenned i ate l i ved wa ste generated by an acc i de nt .  

D ISADVANTAGE S 

1 .  Re sul t s  i n  l a rger wa ste vol ume than  vol ume reduct i on concept . 

2 .  Requ i res l i cens i ng a pprov al  o f  the concept a nd i nd i v i du a l  conta i ner 
des i g ns .  

3 .  Requ i res a s s ura nce t h at  cont a i ners won ' t fa i l  due to gas  b u i l dup 
res ul t i ng from chem i cal  processes occur i ng over t he s torage l i fe­
t i me of t he content s .  

SCHEDULE 

See netwo rk d i  agra1u. 

PR I OR I TY 

Hi gh : The h i gh pr i o ri ty i s  ass i g ned because of the impact of t he concept o n  
t he ALARA ph i l osophy i . e .  t he el imi nat i o n  of s l u i c i ng �1i l l  s i gn i f i c a ntl y 
red uce the ex pos ure of pe rsonnel to rad i at i o n  

COST 

Phase I - Lo•1 
P h ase I I  - Medi w� 
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CAND IDATE PROJECT DESCR I PT ION 

CP No. 1 7  

T ITLE 

I on Exchange Med i a  i n  AFR. Cani sters . 

PURPOSE/GENER I C  BENEF IT 

Th i s  task i s  to eval uate the opt i on of encapsul at i ng ion exchange med i a  and 
stori ng i t  i n  an .. Away From Reactor" ( AFR) pool unt i 1  the t ime the waste can 
be processed . Th i s  opt i on i s  vi ab le  onl1 i f  the waste cl ass i fication i s  
determi ned to be h i gh l evel waste. If the i on exchange waste i s  c l a s s i f i ed as 
h i gh l evel waste it wi l l  have to be processed pri or to pennanent storage. 
S i nce there are currentl y no fac i l i t i es that are process i ng commerical  waste . 
i t  wi l l  be necessary to store the waste i n  a fuel type pool or a canal unt i l  
reprocessi ng can occur. 

SCOPE OF WORK 

Phase I -

1 .  Ident i fy poss i b l e  waste cl assi fi cat i ons for i on exchange med i a  -
much of the ion exchange •nedi a  does not appropri ately fi t wi thi n 
the current waste categori es . Before the d i sposal of thi s waste can 
be properly addressed i t  wi l l  be necessary to cl ass i fy t he waste and 
have appropri ate di sposal cri teri a for the appl i cabl e  waste 
categori es . The NRC has g i ven some i nd i cat i on h i gh act i v i ty res i ns .  
f i l ters . etc. waste cannot be c lass i f ied a s  l ow-l evel waste. I n  
v i ew of thi s confused state . the fi rst i tem o f  work wi l l  be to get 
the waste category defi ned even i f  a nf!\-t category of waste must be 
generated to ach ieve t h i s  goal . Of course . t he NRC and pos s ib ly  DOE 
and DOT must be pa rt i es to the cl as s i fi cat ion of the waste. 

2 .  Determi ne storage cri teri a.  Once the waste category has been 
establ i shed storage cri teri a can be addressed. If i nterim storage 
pend i ng process i ng i s  the i ndi cated procedure then the fol l owi ng 
must be addressed : 

a )  Can a n  exi st i ng faci l i ty be ut i l i zed a s  i s? 

b)  I f  an  ex i sti ng fac i l i ty cannot be ut i l i zed as i s .  can it  be 
made acceptable  by modi fi cation? 

c )  What . i f  any . geometry restr i ct i ons wi l l  be imposed? 

d )  What . i f  any .  are the qua nt ,ty l im i tat ions? 

e) What are the materi al restrict i ons? 

f)  How l ong can the materi al rema i n  i n  the i nterim storage 
faci l i ty? 



3 .  

4 .  

s .  

6 .  

7 .  

8 .  

Devel op storage cani ster cri teri a. Ba sed on faci l i ty restri ct ions , 
ant i c i pated storage durat i on ,  i nternal and external env i roBnental 
cond i t i ons establ i sh cri teri a for cani ster des ign.  If  necessary.  
� i fy t he  cri teri a for the vari ous appl i cat i ons to  be compatible 
wi th  waste form and act i v i ty l evel . Obt ai n cri teri a approval .  

Ident i fy storage requi rement s for the i nteri m storage fac i l i ty based 
on total vol ume of waste requi ri ng such storage. Cons ider 
requi retnent s for retrieval , sh iel di ng , t rans fe r  and cool i ng i n  
i dent i fyi ng storage requ1 retnents .  Protect i on requh ·elilent s frou1 the 
el eme nts shou l d al so be ident i f i ed .  

Prepa re ca ni ster speci ficat i ons to refl ect al l t he storage 
requi ret�nt s and cri teri a .  Keep in  mi nd t he need to  hol d  down cos ts 
when prepari ng the speci ficat i ons . 

Prepare conceptual cani ster design assumi ng a fi el d strength of  250 
R/h ft3 . 

Perfonn stres s ,  heat transfe r and materi al s analys 1 s  on the 
conceptual des i gn based on expected i nternal and external 
env i  roBnental condi  t tons. 

Perfonn cost/ benef i t  ana lys i s  for th i s  approach. Cost shoul d 
i nc l ude devel opment , product ion waste handl i ng ,  waste shi ppi ng , 
waste storage and waste ret ri eval costs.  

9. Prov i de reconmendati ons and est imates for Phase I I  effort . These 
s hou l d i nc l ude. 

L i st of recommended contractors . 
Recommended approach and al ternat i ve approaches . 
Est imated cost and schedule  for Phase I I  effort based on the 
t he recommended approach. 

Del i verabl e  i tems fran the Phase I effort w i l l  be :  

1 .  Al l req u i re�nts and cri teri a .  

2. Speci fi cat ions . 

3.  Conceptual des i gn report i nc l udi ng support i ve anal ys t s .  

4 .  Cost ev al uat i on of approach. 

5 .  Al l recommendat i ons and estimated cost breakdown a nd  schedul e for 
Phase I I .  
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Phase I I  -

The Phase I I  effort wi l l  i ncl ude : 

1 .  Detai l ed des i gn effort . 

2.  Fabricat i on of test art i c l es ( 2 )  

3 .  Demonstrat ion ,  eval uat i on and qual i f i cation  of the des i gn to 111eet 
a l l requi rements .  

4. Update cost eval uat i on fran Phase I .  

P hase I I  del i verables wi l l  cons i st of a des i gn report ,  test hardware,  test 
report and cost eval uat i on for product ion. 

ADVANTAGES 

Th i s  m� be the onl J  v i ab le  method of waste storage i f  the waste i s  c l as s i f i ed 
a s  h i g h  l evel waste , or i f  a new c l ass i fi cation  i s  i ssued for the acci dent 
waste whi ch requi res eventual chemi cal process i ng. 

D ISADVANTAGES 

1 .  Ooesn • t  permanently di spose of waste. 

2 .  May requi re extens i ve retri evabl e  waste storage space . 

3 . Requi res •nore waste handl i ng than other opt i ons , and consequently  
resul ts  in  h i gher personnel exposure to  rad i at ion.  

4.  Requi res new cri teri a and l i cens i ng.  

SCHEDULE 

See network d i agram. 

PR I OR ITY 

Med i um :  Thi s  opt i on i s  not des i ra�l e  i n  terms of personnel exposure , cost ,  or 
f i nal di spos i t i on of the waste. It cannot , however, be d i smi ssed because of 
uncerta i nty over how the waste wi l l  ul t imately be c l ass i f ied .  

COST 

Phase I -- Low 
P hase I I  -- Low 
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CAN D I DATE PROJ E CT DE SCR I PT I ON 

CP No . 18 

T ITLE 

Orga n i c  Re s i n Charact eri zat i on .  

P URPOSE/GE NE R IC BENEF I T  

The orga ni c  res i ns from i on ex ch ange process i ng of c ontam i nated l i qu i d  
acci dent wa stes must b e  charact eri zed by phy s i c al , c hemi cal a nd rad i ochemi cal 
a nal yses i n  order to determi ne reg ul atory requi rements fo r storage or further 
process i ng .  Organ ic  TM I - 2  res i ns wi l l  be used a s  reference materi al s fo r t h i s 
p roj ect . 

The di str i b ut i on of t he ac t i v i ty wi th i n  a l a rge re s i n  bed wi l l  prov i de resi n 
s u ppl i e rs a nd u se rs �t i t h ad di t i onal data rel ated to techni que s  fo r des i g n i ng 
res i n cl eanup sys tems fo r nuc l e ar acci dents . The technol ogy fo r sampl i ng and 
characteri zat i on of res i ns a nd t he res ul t i ng i nformati on a re a necessary pa rt 
of other st ud i es rel ated to re si n stab i l i ty a nd i nterim storaye of o rg a n i c  
acci dent wa stes. 

SCOPE OF WOR I� 

I .  Ge nera l Requ i rements 

Dur i ng normal ope rat i ons nuc l ear power pl a nts  ut i l i ze i o n ex change 
tech nol ogy fo r the c l eanup of reactor cool a nt water , for mai ntai n i ng l ow 
a ct i v i ty l evel s i n  fuel s to rage b a s i ns  a nd for prov i d i ng pl ant  
demi neral i zed water systems. Powe r pl a nt operato rs a re thus g eneral l y  
fam i l i ar wi t h  t he use o f  orga n i c  re s i ns i n  proces s i ng l ow l evel wa stes 
fol l owed by d i sposal  of res i n  at commerc i al l ow l evel lnilri al ground s .  

The l i qu i d wa stes t h a t  resul t from t he c l eanup  of a nuc l ear  acci dent a t  
a ut i l i ty compa ny may cont a i n h i gher l evel s o f  rad i o act i v i ty t h a n  a re 
normal l y  experi e nced i n  rout i ne pl ant operat i o ns.  

The rad i oact i v i ty on the  " l oaded '' re s i n  used to  process contam i na ted 
l i qui d s ho ul d be pri nci pa l l y  ces i um a nd s tront i um ,  b ut depend i ng upo n  the 
acci dent c i rcums tances ot her fi s s i on produc t s  or trans ura n i c  el ements may 
be al so present i n  trace q ua nt i t i es to macro amounts . 

The approval of reg ul atory agenc i es for i nteri m  storage or d i sposal of 
orga ni c  re s i ns to s hal l ow l a nd bur i al wi l l  depe nd , among ot her cri teri a ,  
u po n  the nature a nd qua nt i t i es of the i sotopes that are present. It i s ,  
t herefo re , neces s a ry t hat sampl es of res i n  from acc i d ent radwa ste 
proces s i ng be taken and t he compl ete spect rum of act i v i ty be a nal yzed . 
T h i s  characteri zat i o n  i nformat i on i s  a l so requi red i n  order to determi ne 
t he nature of any further proces s i ng t ha t  mi yht be requi red . Fol l owi ng 
a n  ac c i dent , t he prompt recove ry a nd cont a i nment of c ont�ni nated l i qu i d  
wa stes must be pe rfo rmed , somet i mes  under emergency cond i t i ons . The 
o rg a n i c  res i ns may be pl ac ed i n  temporary s torage pe nd i ng a determi nat i on 
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of further processi ng , or pendi ng the c l ass i f icat ion  of the res i ns i n  
respect to storage or to the wa ste d i sposal method to be empl oyed . 
Organic  res i ns are subject to deconpos i t 1 on or degradat i on under 
prol onged storage . dependi ng upon the l evel of rad i at ion to wh ich they 
a re exposed and the chemic al and p�s i cal envi ronment of the res i ns wh i l e  
i n  storage , i nc l ud i ng whether the res i ns are stored wet or dry. Such 
degradat i on of the res i n  may : 

1 .  Generate gase s  ( Hz . Nz . SOz ) 

z . Create corros ive  cond i t i ons for the l i ner ( for examp l e ,  due to 
absorpt ion  of SOz i n  water to form sul furous or sul fur ic  ac i d )  

3 .  Deteriorate the fom o f  the i nd i v i dual res i n  bead . 

4 .  �estr i ct the abi l i ty to el ute the " 1  oaded" i sotopes due to 
phys i cal  or chemi cal changes i n  the res i n 

Therefore , i n  add i t i on to perfonui n� chee� i cal and rad i ochemica l  ana lyses . 
observat i ons shoul d be made to the effect that i s  pract icab l e ,  to detect 
a� ev idence of res i n  degradat i on.  Actua l  el ut i on studi es wi l l  not be 
undertaken �i th i n the Scope of Work of thi s prQj ect . 

Two EP I COR- 1 1  l i ners of TM J " l oaded" organi c res i ns wi l l  be sel ected for 
cha racteri zat ion a s  typi cal  sampl es of COIIIIf�trc i al systems under acc ident 
condi t i ons .  Jra�i ngs of the 4 '  x 4 '  l i ners wi l l  be prov i ded . Each l i ner 
wi l l  conta i n  approx imately 40 C1 /ft3 and approx imately 1200 C i  pe r  
cont a i ner. Sh i pment wi l l  be arranged f . o. b .  Three Mi l e  I s l and us i ng 
a pproved Type 8-2 truck casks.  Res i ns wi l l  be dewatered of excess l i qui d 
but shoul d st i l l  be i n  a damp to wet state. Vendor' s fac i l i ty must be 
ab l e  to handl e  a Type 8-2 cask wi th a gross we i ght of 25 tons. Vendor 
s houl d exami ne the l i ner drawi ngs and di rect h i s techn i cal approach to 
t he fol l owi ng prob l ems :  

1 .  Determi ni ng i f  gas eval uat i on i s  occurri ng and i f  so how he 
wou l d propose to sampl e and a na lyze the components 

2.  Detect i ng  whether corros i on may be occurri ng i n  the l i ner. 

3 .  Undertak i ng t o  obta i n a representat i ve sampl e wi thout upsett i ng 
or grossly d i sturbi ng the strata or l ayers that may be 
present. 

4 .  Desc r i b i ng a nal ;t ical  a nd  i nst rumentat ion fac i l i t i es ava i l ab le  
for t he detenn i nat i on of rad i onuc l i des and the i r  i nd i v i dual 
concentrat i ons . 

S i nce t he rad i oact i v i ty i s  known to be strat i f ied i n  the l i ner, 
t he samp l i ng i s  important to detenmi ni ng the total nuc l i de 
l oad i ng i n  the l i ner as wel l as to the d i stri but i on of the 
act i v i ty among the d i fferent resi n strata .  
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11 . Detai l ed Requ i rements ' 

A. Phys i cal exami nat i on 

Upon receipt of the EPICOR- I I l i ners and rel ated drawi ngs at 
vendor• s l ocati on ,  perfo nn and record resul ts  of physical 
exam i nat ion as fol l ows : 

1 .  Ev i dence of g a s  eval uation .  I f  so , determi ne i f  i t  i s  
feasi bl e to analyze for H2, SO� , CO or  C02· If  gas 
anal ys i s appears warrentea adv 1 se EG&G Idaho of spec i fi c  
tests proposed { i nc l ud i ng est imated accuracy and 
prec i si on) and cost to perform. EG&G wi l l  adv i se whether 
such tests are to be perfo nned .  

2.  Exam i ne conta i ner for v i sual  ev idence of corrosi on. 

3.  Perfonn rad i ation  scan { ganuna) on conta i ner to make rough 
determi nati on of the d i strib ut i on of acti v i ty on  res i n 
frQn top to bottom of l i ner. 

4.  Determi ne presence of water in  the l i ner and , i f  feasi bl e ,  
estab 1 i sh the pH. If pH measurenent i s  made , 
qual i tat i vel y  determine  maj or an i on present.  

B.  Chemi cal and Radi ochemical Assay 

Dev i se sampl i ng systen to renove representati ve core sampl es of 
res i n  from the resi n l i ner .  Conduct conpl ete i sotopi c exam i nati on 
i ncl ud i ng cesi um ,  stronth m ,  transurances , a nd any other fi ss ion 
products  present i n  more than  trace quanti t ies .  Perform gas 
anal ys i s  as  d i rected by EG&G. 

I I I . Reserve residual res i ns i n  both l i ners unt i l  rel ease for d i sposal i s  
obta i ned from EG&G Idaho .  

Del i verabl es 

1. Subm i t  deta i l s of  pl ans for EG&G caDnents or approval . Al l ow 
max imum of 10  worki ng days for approval to precede. 

a .  Phys ical measurenent and observ at i ons .  

b .  Chem ical ·  and Rad iochemical measurenents .  

2 .  Subm i t  resul t s  and eval uati ons of measurenents on  each o f  above 
pl ans i n  fi nal report . 
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ADVANTAGE S 

Regul atory dec i s ions Cdn  be accel erated wi th a better knowl edge of the 
c h1racter of organtc radwastes.  Process cons iderations are better des i gned 
wt th 1 knowl edge of how t he  act i v i ty i s  d i stributed i n  a g i ven res i n  bed . 
Stor1ge cri teri a can be determi ned , a nd acc i dent waste forms for storage can 
better be establ i shed .  

DISADVANTAGE S 

The pr i nc i pal d i s advantage i s  that i on exchange process i ng systens vary i n  
deta i l s  al though not i n  pr i nc i pl e. Al so , very l arge waste conta i ners of 
organ i c  res i n  requi re spec i al i zed rad i ochemi cal faci l i t i es for handl i ng.  

SCHEDULE 

Approximatel y t hree months from award of contract . 

PR I OR I TY 

H i gh  - th i s opt i on i s  h i gh pr i ori ty s i nce t he data ga i ned from i t  i s  necessary 
as an i nput for t he fi nal wa ste c l ass i fi cat i on . 

COST 

Med i um - esti mated a t  $200,000 for Phase I .  There i s  no ant i c i pated Phase I I  
cost. 

• 
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