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ABSTRACT 

Th@ re sfn/l fner re sea rch project be i ng conducted at the Ida ho Nati onal 

Eng i neeri ng Laboratory on E P I COR- 1 1  pref i l te rs from Three Mi l e  I s l and ( TMI)  

is d i scus s ed. The durat i on of  that  DOE funded effort a s  p l anned i s  three 

years. Techni c a l  jus t i f i ca t i on i s  p resen ted to ex tend the p l an in severa l 

area s .  The contents of severa l  of  the h i ghest  l oaded pre f i l ters  a re used 

in tnis p rogra• to i nvest i gate degrada t i on i n  re s i n  and zeo l i te , 

so l i d i f i ca t i on of re s i n  and zeo l i te wi th Por t l and cement and Dow po l ymer 

and pref i l ter l iner i nteg r i ty .  

The degrada t i on stud i es describe u se of res i n  and zeo l i te samp l e s  

anal;zed chemi ca l l y and phy s i ca l l y for deg radat i on. Duri ng the ex tended 

studi e s, the rad i at i on dose i s  expec ted to i ncrease f rom 3 x 108 to 109 
rads whi ch shoul d  re su l t  i n  pronounced degradat i on of the re s i n .  

So l i d i f i ca t i on stud i @s are descri bed. Coupons wi l l  be cast  us i ng 

comme rc i a l  for.u l a t i ons  of sol i d i fica t i on agent s .  Sol i d i f i ed coupons wi l l  

be bench sca l e  and f i e l d  l each tested . F i eld te st i ng wi l l  ut i l i ze i n- so i l 

l y s i -e ters at  • a rtou s  nat i onal  l aborato r i e s  throughout the country. 

Res ult s f r� f i eld test wi l l  be corre l ated wi th bench sca l e  l each test  

re su l ts. Liner i nteg r i ty exami na t i o� wi l l  i nve s t i gate integri ty of  the 
i ��er p l a st i c  coat i ng o f  severa l l i ners. Fa i l ure of the coat i ng coul d l ead 

to premature failure o• the l i ners  dur i ng storage . 

i i 
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EPICOR-11 RESIN'LINER RESEARCH PLAN 

1. INTRODUCTION 

I on exchange med i a  p resent l y  are used exten s i ve l y  by the nucl ear 

;rdustry in p roce s s  rel ated app l i ca tions. I on exchangers  a re appl i ed in 
nuc l ea r  power generation , nuc l ear fue l reproce s s i ng, rad i oact i ve wa ste 

trea�nt , and rad i o i sotope process i ng .  Both inorganic and orga nic media 

a re found i n  the se appl i ca t i ons wi th organic resin s be i ng used most often.  

� w�rous studies have been conducted ( References 1, Z, and 3) on the 

e•fe:t s of radiation on these exchange medi a  and have shown that 

degradation i s  a resu l t. 

The EPICOR-11 pref i l ters  used to c l ean up water from T�:-z have become 

ava i lable for study of the effects of  high l oading s of rad i onucl i des on 

both organ i c  and i norgan i c i on exchange medi a .  The Re s i n 'L i ner  Research 

P l a� i s  shown i �  Figure 1 and Table 1. El�•er pre f i l ter l i ners conta i ning 

organ i c  -.di a  and 39 prefilter l iners  fil l ed with l ayers of i norganic a nd 

organi c  -.d i a  a re ava i labl e. Mate r i a l  from l iners contain i ng up to 
ZZOO curies of  rad1 o��: l i de l oadings w i l l  be exam i ned for exchange med i a  

degradati on , media  soli di f i cati on capabil i ty anc attendant l aboratory and 

fie l d  l each res i stance, and pref i l ter l iner degradat i on. The durati on of 

t�e research projects i s  planned for three yea rs. A l onge r prog ram i s  

under eva l uat i on which wou l d  extend the deg rada t i on stud i es to ten ;ears 

ard the fie l d  te sting to twenty years. The NRC i s  be i ng a pproached for 

funding th i s  extended p l an . 

The EPICOR-11 prefi l ter l ine rs and i on exchange med i a  present an 

u•usual opportunity to i nvesti gate a number of i tems of i n tere st to the 

nuc lear i ndustry . This i s  the f i rst  t i me such higbly l oaded i on exchange 

-.d i a  ha s become ava i l ab l e . Studies of media deg rada tion, med ia 

i-.obi l i zati��. t���r. l each ing and fie l d  l each ing of so l idifi ed media a re 

plarr�� to obtafr a �ax i mum amount of i nformat i on from EPICOR-11 p ref i l ters  

and to c orre l ate immob i l iz ati on behav i or w i th med i a  deg rada t i on. The l ine r 

1 
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TABLE 1. PROJECT BREAKDOWN FOR EP I COR-11 RESIN/LINER RESeARCH PLAN 

Source Project 

Org�n i c  res i n  Re sin 
l i ner 0.gradit1on 

Re s i n So 11 d 1 f-
cat i on 

F i e l d  te st i ng 

L i ner Integri ty 
Exam i nat i on 

Organ i c  re s i n  Resin 
=�ol i te 11 ner Degradati on 

Res  1 n So 1 i d if 1 -
ca t i on 

F i e l d  test i ng 

L i ner I ntegrity 
Exam1na t1on 

-·-�----· · �  ·---- -- - --

Act i �_!l ______ 

Vi sua l exam i nati on 
ChM i c a l  ana l y s i s 
Phy s i ca l  ana  l y s  1s 

Bench  l each  te st 

Compress i on test 

Lys i meter ffe l d  te st  

Scop1c exam i na t i on 
Subscopfc exami nat i on 

Visua l exam i nat i on 
Chemica l ana l ys i s 
Pt-ys i c a l  analysis 

Branch l each  test 

Compress i on test 

Ly s i meter f i e l d  te st 

Scopi c exam i nat i on 
Subscop i c  examinat ion 

3 

· - ·-· . - --

Produc t 

F i ve 2-in . -
di ameter x 39- i n. 
l ong core samp l e s 

Four re sin/cement 
te st specimens 
four res i n/Dow 
po l ymer specimens  

Four resin/cement 
test spec i mens 
four resinfDow 
po l ymer specimens  

Four res i n  cement 
and four re s i n/Dow 
te st spech�ens  
four 300-ga l l on 
l ysfmeters 

F i ve 3- i n. -
diameter meta l 
samp l es 

Five 2- i n. -
diameter x 39- i n. 
long core sample s 

Four re s i n /cement 
test s pec i mens  
four res i n  'Dow 
po l ymer spec i mens 

Four res i n/cement 
test s peci mens  
four resin/Dow 
po l ymer spec i mens 

Four re s i n/cement 
a nd four res i n  ·oow 
te s t  spec i mens  
four 55-ga l l on 
lys i meters 

F i ve 3- i n. -
d i ameter meta 1 
sampl es 



i n teg r i ty exami nat i on wil l y i e l d  data on  the respon se o f  typ i ca l  p l a st i c  

coated carbon stee l d i spo s a l  conta i n ers  to the r i gors  o f  storage o f  hi g h l y  

rad i oact i ve i on exchangers . 

Curren t  i n fo rma t i o n  concern i ng the degradat i o n  o f  o rga n i c  i on excha n g e  

med i a  ha s been obta i ned through  stud i e s  us i ng exchangers  whi c h  were 

i rradi ated by extern a l  source s  to do ses of 2 x 109 rads or l e s s, w i th o n e  . 
10 . 

experi mente r  i n  the USSR us i ng doses o f  10 rad s o n  o n e  type o f  o rgan1c 

re s i n  (Reference 2) . The E P I COR- I I  prefi l te r  i on exchangers  represent  a n  

opportun i ty t o  exami ne deg rada t i o n  o f  res i n s  a nd zeo l i te s  that have been 

expo sed to i nterna l rad i at i o n  sources  wi th resul tant  doses  o f  f rom 

1 . 5  x 108 to 3 x 108 rads . Whi l e  the changes  to organ ic e xcha n g e  med i a  

caused by extern a l  radi ati on a re s i m i l ar to i n terna l rad i a t i on ,  the extent  

of  degrada t i o n  ha s been reported to be greater for i nterna l  rad i at i on 

(Refe rence s 1 and 3) . Thus i t  i s  i mportant that the EP I COR- I I  e xchange  

med i a  conta i n i ng hi gh l oadi n g s  of rad i onuc l i de s  be  a n a l yzed c a re ful l y  a nd 

re sul t s  compared wi th f i nd i n g s  from external  rad i at i on expe r i me n t s. The  

E P I COR- I I  prefi l ters a l so present a cha nce to study zeo l i te and o rgan i c  

exchangers whi ch  have been expo sed to l i ke cond i t i on s  o f  rad i at i on,  

temperature , pressure , water  f l ow, a nd age  afte r  l oad i ng . Deg radat i on w i t h  

t i me wi l l  be observed o v e r  t h e  pl a nn ed t e s t  per i od . 

Stud i e s  o n  so l i d i f i cat i on  of  i on exchange med i a  have been conducted 

wi th med i a  l oaded wi th trace radi oac t i ve i sotopes,  med i a  l oaded wi th 

non-rad i o i sotope s , and med i a  l oaded wi th non-rad i o i sotopes  a nd i rradi ated 

wi th an externa l  source . I n  stud i e s  conducted by Ne i l son4 extern a l  

i rrad i at i o n s  produced doses  above 108 rad s . The i n terna l l oadi n g s  used 

by mo st i nvesti gators were added i n  trace amoun t s  a nd produced n o  

apprec i abl e dose . A s  noted i n  the p revi ous pa ragraph, the extern a l  

rad i a t i on p roduces somewhat l e s s  deg radat i on than  i nterna l  rad i at i on.  

I mmobi l i zati on of  EP ICOR- I � exchange medi a i n  c omme rc i a l  mater i a l s provi des 

the opportun i ty to study the effect of  hi gh i n terna l rad i a t i o n  at a l eve l 

not p rev i ous l y  exami ned . I t  a l so prov i de s  cont i nui ty o f  purpose w i th the  

Res i n  Degrada t i o n  Proj ect . I n format i on concern i ng swe l l i ng ,  mo i sture 

4 



absorrti on, txchange capaci ty deve l oped unde r that p rojPct wi l l  be direct ly  

app l i cab l e  to the Re s i n Sol i d i f i cation Project i n  the  i dent i f i cat i on of 

fail ure aedes tn the tm.obi l ized wa ste forms. 

Under the Sol i d i f i cati on Project , l aboratory l each  te st i ng wi l l  

deter.ine waste form capabi l i t i es to w i thstand a standa rd i zed l each i ng for 

coaparison between EPICOR-11 samp l es and data of other exper i menta l tests. 

Ca.press i on te sts w i l l  determi ne t he strength of  a g i ven waste form. 

Lysi�ter tests wtl l determ i ne t he behavior of  rad i onucl i des i n  a gi ven 

wa ste fo� under actual d i spo sa l  envi ronment at four l ocat ions  across  the 

United States. Combi ning the l y s i meter data wi th that from EPICOR- I I  res i n  

projects wi l l  prov�de lftOre detail  on the De'"�a·dor o f  two types of  

soli d i f i ed wa ste. lnfonMati on f rom the l y s i me ter ex per i ments  w i l l  be 

d i rec t l y  re l atab l e  to other immobi l i za t i on s t udies through the l abora tory 

bench l each  tests conduc ted under the So l td i f i ca t i..H1 Project. locat i ons  i n  

vari ous parts  of the country were c hosen to p rov i de d i fferent envi ronmenta l 

setti ngs. Certa i n  parame ters which a re difficu l t  to s i mulate a re pr i mary 

to t he field l each t e s t s .  The se parameters i ncl ude: the samp l e  

te•perature i r�c l ud i r,g freezing and thawi ng; rain f a l l  quanti ty and rate. 

content of rai n such as organ i c  compounds� a tmo spher i c  hum i d i ty and wind 

.e l octty which dete�tne evaporat i on rates; a nd the microbiotics of the 

soi l whi ch can affect samp l e  aging . 

Dur i ng the conduc t of  th i s  resea rch ,  i dent i f i ed in Tab l e  1 ,  the 

E P I COR-11 liners bei ng sa•pl ed  w i l l  be placed in i nter i m  storage at �he 

TA•.-607 Hot Shop at the I NE L. The i ntegri ty of the stored l i ners 1s Y ita l  

to I NEL  dur i ng s torage operat i on s  and i s  o f  gen e ra l i ntere st to i ndustry. 

:ntegr i ty wi l l  be e x am i ned by meta l l og raph i c  methods. The pr i mary i nten t  

wi l l  be to i dent i fy fa i l ure mechan i sms . 

s 



2 .  TASK DESC R I PT I ON 

2.1 Bac kground 

Reactor coo l ant water can be contaminated with radioactivity during 

routine operation in l ight water  reactor (LWR) p l ant s  by l ea kage  f rom fue l 

rods and by activation of  mate ria l s  o f  construction. A l so, the  water  c a n  

become high ly  contaminated in a LWR during an accident i n  which the c o re is 

uncovered l ong enough for damage  to occur to the fue l c l adding. I n  both 

cases a combination of fil ters  and ion exchange p roc e s se s  can be used to 

decontaminate the water. A substantia l part of the particul a te matter  is 

removed by fil tration and the dis so l ved materia l  by ion e xchange. The ion 

exchange media can become hig h l y  l oaded with radionuc l ide s in the  p roce s s . 

As Tabl e 2 shows, up to 2200 curie s have been l oaded onto the EPICOR- I I  

prefil ter l iners (at 57 . 1  C i/ft3) used to decontaminate the Auxil ia ry and 

Fue l Hand l ing Buil ding wate r at  TM I Unit-2. I n  cont ra st , opera ting 

util itie s l oad reactor water c l ean-up re sins to approximat e l y  10 Ci/ft3, 

or about 18% o f  the specific activity rea l ized with the EP I COR-II resin at 

TMI . 

The Nuc l ear  Regul ator Commis sion require s so l idification o f  re sin s  

from operating reactors a s  a pre requisite to comme rcia l  dispo sa l . That 

requirement is being impo sed to as sure immobil ization o f  the 

radioactivity . So l idification of  ion exchange  resins suc h  as used in 

EPI COR-II , poses some technica l  probl ems for the l ong-term , inc l uding the 

chemic a l  and physica l  stabil ity of  the fina l produc t . In accordance wit h  

propo sed 10 CFR , Part 6 1  (draft) (Reference 5) ,  the  media must be 

immobil ized and iso l ated for a minimum of  150 year s , since the p rincip a l  

fis sion products  contained the rein have ha l f  l ive s o f  approximate ly  30 

yea rs (principa l l y Cs 137 
and sr90) .  

The degradation o f  ion exchange media due t o  ionizing radiatio n  caused 

by high internal  l oading such as  seen in the EP I COR-II l ine rs  can dete rmine 

the stabil ity of the sol idified product.  Swe l l ing and gas  re l ease  a re 

radiation caused occurrences  which affect so l idified products . 

6 
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TABLE 2. (continued) 

DOT Transportation Grou8 
(curies) 

Total 
p refilter 1 2 3 4 Act1vitl 

36 7.32(-4) 9.21 1,748 9.77 1,767 
37 7 .32(-4) 9.ll 1,748 9.77 1,767 
38 7.32(-4) 9.21 1,748 9.77 1,767 
39 7.32(-4) 9.21 1,748 9.77 1,767 
40 7.32(-4) 9.21 1,748 9.77 1 ,767 

41 7.32(-4) 9.21 1 ,748 9.77 1,767 
42 7.32(-4) 9.21 1,748 9.77 1,767 
43 7.32(-4) 9.21 1,748 9.77 1 ,767 
44 2.76(-1). 82.1 1,680 83.0 1,845 
45 3.05( -1) 90.1 1,853 91.6 2,036 

46 3.27(-1) 97.5 1,988 98.2 2,184 
47 2.53(-2) 115.3 1,708 116 1,939 
48 2 .53(-2) 115.3 1,708 116 1,939 
49 1.75(-1) 1 .31 ( -3) 1,774 1.75 1,776 
50 8.52(-2) 3.39(-3) 1 ,559 4.65(-1) 1,600 

a. Nurmers in parentheses refer to power of 10. 

b. Oata corrected to 1 April 1982 (submitted 9 March 1982). 

c. Gf'IJN data as of 6 January 1982. 

Volume 
Processed 
(Gallons) 

5,100 
5,100 
5 '100 
5,100 
5,100 

5,100 
5,100 
5,100 

16,225 
17,900 

19,200 
28,600 
28,600 
32,731 
91,046 

Final
e 

Concentration d 

Waste 
Conduct iv 1ty Sodium Boron TRU Water 

_�!!!._ --l!. rm os/ em (PPM) � (nCi/g)b (Ci/ml) 

5.43 3.15 1.50 985 5.8( -1) 9.15(+1) 
5.08 4.60 2.10 963 5 .9(-1) 9.15(+1) 
5.13 4.00 < 1 1,039 5.9(-1) 9.15(+1) 
5.53 8.50 < 1 909 5.9(-1) 9.15(+1) 
4.00 41.5 < 1 930 5.8(- 1 ) 9.15(+1) 

3.80 55.0 < 1 985 5.8(-1) 9 .15( +1) 
4.70 9.65 < 1 952 5 .8( -1) 9.15(+11 
3.67 69.0 < 1 1,017 5.8(-1) 9. 15( + 1) 
7.60 370 100 433 213(00) 3.00(+1) 
6.89 230 88 757 233(00) 3.00(+1) 

6.05 140 38 822 248(00) 3.00(+1) 
7.82 540 130 509 19.(00) 1.79(+1 � 
6.38 200 1.10 530 19.(00) 1.79(+1 
3.79 670 2.60 1,039 133(00) 1.43(+1 � 
6.69 270 9.40 2,229 56.(00) 4.64(00 

�. Calculated at EG&G Idaho, Inc. base upon data fn "b" and "c." Calculations take into account weights of the resin and liner only. 



The ion e•change capacity , one of the most important cha racte ristics of  a n  

ton exchange medium. is �nown to be reduced by l arge doses o f  ionizing 

radiation. Thus. it f s  possible that the radionucl ide s initia l l y h e l d  by 

the .. df a cou l d  be re leased . 

I t  shoul d  be reempha sized that the determination of c hemica l and 

phy sica l properties of the media whi l e  at  the same t i me conducting 

so l tdi�1c a tion a nd fie l d  l each experiments  can deve l op much u seful 

infonaatfon. T he p l an described herein wil l provide data on the 

degradation of organ i c  a nd inorganic ion exchange media containing high 

radiation l oadings  for l ong per i od s  of t i me .  I t  wi l l  provide data on the 

efficiency of  immobi l izing organic and inorganic re sin s in Port l and cement 

a�d Dow pol yaer. I t  wi l l  provide in for.ation on the behaviora l movements 

of  rad1onucl ide s through soi l s f rom hig h l y  l oaded so l idified samp l es. It 
a l so w i l l  p rovide data on the behavior of po l ymer coated ca rbon steel  

l iners containing high l y  l oaded ion exchange media for l ong periods of time. 

T he EPICOR-11 prefil ters present an opportunity to study the physica l 

and ch�ical changes in zeol ite and organic re sin caused by having been 

exposed to l i �e conditions  of radiati�n . temperature, pressure , wa ter and 

age after l oading. The p l an provides an integ rated approach to  determining 

the behavior of zeo l i te and organic re sin after exposure to high i nterna l 

doses of ion,z1ng radiation. The research p l a n described here repre sen ts  

the first  time simi l ar zeo l ite and  simi l ar re sin samp l es with high l oading s 

of radionucl ides. �ave bee� subjected to studies of degradation , bench 

l eachabi l ity , compres sion strength, fie ld  l each re sistance. 

Z.Z De sc ription 

Rest�s from EPICOR-11 l iners which ex hibit the highe st  curie content 

wi l l  be used to conduc t the  Resin Re sea rch Project . L1ners  PF-7, -8. 
and -9 wil l  be used to furnish the organic resin s whil e PF-20, -24, and -27 
·· 11 be sa•p l ed for orgar.ic/ f norganic re sin s  ( Table 2). The l iners 

containing a l l orga nic media that have been se l ected have simi l a r  pH and 

conductivity for the type whi l e  t he organic/fnorganfc l iners have sim i l a r 
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pH and conductiv i ty for the i r type. The c ombi na tion of  re s i ns and zeolite s  

used to load e a c h  li ner i s  prop r i a to ry t o  Ep i co r  Inc. but i t  i s  known that 

PF-7, -8, and -9 have s i mil ar arrangement s  as  do PF-20 , -24, and -27. 

2 . 2. 1  Re s i n  Degradat i on Project 

Chem i cal and physical analy s i s wi l l  be conduc ted a s  part o f  the res i n  

deg radati on p roject on the exchange med i a  from two EPICOR-II li ne rs  

(Fi gure 2) c onta i ning a l l o rgani c re s i n  and two conta i ni ng o rg ani c and 

inorgani c re s i n  to determine re s i n  deg radation caused by i nt e rna l  ioni z i ng 

radi at i on. One l i ner  of  each type (organi c and o rgani c/i norganic )  w i l l  be 

samp l ed ini tia l ly  and once each 6 months  for 2 yea rs  (5 tota l samp l i ng s) 

for degradati on wh i l e  one li ner  of  each type is to be samp l ed a t  the end o f  

the 2 year period as  a control sample. Only the h i ghest  l oaded med i a  wi l l  

be examined i nit i ally. Should the need arise, ana l y sis of  le s se r  l oaded 

res i n wil l be conducted and the re sul t s  compared w i th tho se of  other  

researchers . 

The re s i ns wi l l  be removed from l i ners  for degradation tests  and 

solidi f i cati on by means of a cor i ng tool  i n  the TAN Hot Shop. That tool , 

patte rned after the Battelle Co l umbus Laboratory des i gn, wi l l  be square  i n  

cro s s  section and wil l take a full depth sample (39- i n . )  from any l ocati on 

in the manhole area not obstructed by i nl et or dra i n  mani fol d s . An 

a l i gnment gui de f i xture , p l aced on the manway, wil l be used for  p o s i t i oni ng 

and verti ca l  i nserti on. The coring too l wil l have a c l o s i ng feature i n  the 

lowe r or entry end to entrap the exchange med i a  f i rm l y  wi t h i n. The tool  

wil l contain a sharp  edge to ease  pa ssage throug h the med i a  o r  any c rust on 

the medi a surface and the tool wall s wi ll be thi n to mini mize res i n  

disturbance and displacement during i nsertion. The too l wil l feature a 

removabl e s i de wh i ch wil l a i d  i nsert i on and be used to expose  the  ful l 

l ength of the samp l e for deta i l ed exami nat i on. The too l wi l l  ma i nta i n  

re s i n  relati ve pos i tion .  A v i brator wi l l  be used to a s s i st i nserti on. 

Inc l uded wi th thi s tool wil l be a ca s i ng o r  s l eeve whi c h  wi l l  fit c l o s e l y  

t o  the out s i de o f  the co ring tool and b e  p l aced i n  the l i ne r  befo re remov a l  

o f  the co ring tool to fill the vo i d  le ft by remov i ng the resin .  T h e  tool 

thus can be used to  remove a number  of full depth cores  f rom a liner 
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without sig nificant dis'turbance o f  rema1n1ng media. By mainta ining the 

re l ative l ocation o f  the media intact ,  the system wil l enab l e  a mo re 

meaning ful examination o f  those stra tified exchang e r  media . 

A gamma survey wil l be conducted over the ful l l eng th o f  the c o re. 

With the shipping cannister positioned horizonta l l y and open , photographs 

wil l be taken of the core to record physica l  appearance . Whil e the 

commercial type and l oca tion of exchange media within each liner is 

proprietary information , it wil l be possib l e  to identify separation between 

types during examination .  That is important because deg radation samp l es 

wil l be ta ken in the highest radia tion zone o f  each type o f  resin prese nt 

near that  zone . A l so ,  fresh medium samp l es o f  the types inc l uded in the  

l iners wil l be  procured .  That wil l a l l ow direct  comparison between the  

fresh samp l es and the irradiated l oaded samp l es such that  degration 

evaluations can be made precisely. One or two samp l es wil l be used from 

each core with one core ta ken f rom each l iner at each samp l ing . Possib l e 

l ight isotopic l oading at the bottom o f  the l ine r makes the  resin in that 

area o f  l ess interest in these experiments. Resin degradation wil l be 

determined as a function o f  a number o f  c hemic a l  and physica l  changes . 

Some o f  these a re (1) ion exchange  capacity, (2) po lymer  bac kbone 

integrity , (3) liquid degradation products, (4) radio l ysis gases ,  

(5) partical size distribution, (6) surface condition , (7) stickiness , 

(8) me l ting point, and (9) d ry weight density. A gamma survey o f  the  c o re 

ho l e  in the l iner wil l verify radiation dose to the samp l es .  Resul ts o f  

ana l yses wil l be reported in a fina l report. Compa risons with the  findings 

of other reseachers wil l be deve l oped. 

2.2 . 2  So l idification Project 

The resin so l idification project wil l be perfo rmed using the ion 

exchange media from one EP�COR- I I  l iner containing a l l o rganic resin and 

one containing o rganic and ino rganic resin . Leach test samp l es wil l be 

formed using commercia l formul ations of Portland cement and c omme rc ia l  Dow 

po l ymer to immobil ize the exchange media. The l each test samples wil l be 

sent to Brookhaven N ational Laboratory for l each and compression testing. 
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T he l each tests w1 l l  be conducted to  comp ly  with  a modifi cation of t he 

p ropos@d ANS 16. 1 sta ndard or the I SO me thod for the measureme n t  of 

l eachabt 1 \ty of l ow-l eve l radioactive wa ste forms ( Re fe rences  t. and 7 ) . 

The co.pres s1on tests wi l l  be performed in accordance w1th  ASTM C 39-80 

(Refere nce 8). Re su l ts  wil l  be presented in a fina l report and co.pared 

•ith resu l ts  of the l each tes t i ng. 

Exchange .. dta to be s o l id i f i ed and used in compression . l each and 

l ysi-.ter tes t i ng w i l l  be reaoved from each l iner by u se of the cor i ng tool 

i n  theTA� Hot Shop . E l e�er fu l l  depth cores w i l l  be required but ,  becau se 

:f probable interference with  the outlet p i p i ng near the bottom of the 

l iner, 1t is p l anned to remove severa l addit i on a l  pa rtial dept h  core s .  

About 1 300 cubi c  inche s o f  media will be removed from each l i ner of 

whi ch 300 cubic i nches wil l be used to form 2-i n. d i ame ter  by 3-in. l ong 

l each test coupons and t he remaining 1 000 cubic i nches wi l l  go i nto 

l ysi meter fie l d  t e s t  saap l e s  w i l l  each be about 2-in. in diameter by 3-in . 

l ong a s sembl ed  end to end to for. a co l umn 2 1-tn. in he ight. Those vo l umes 

wil l p rovide about twi ce a s  much materia l a s  needed for immobilizat i on for 

con t i ngency pur�cse s .  I t  has  been estimated that  radia tion from the test 

coupons wil l be about 4R at 1 -foot and from the lysimeter samples 30R at 

1 - foot .  

The cores to be i mmobi l i zed wi l l  be placed i n  a tran sfer conta i ner 

wf th  no atteapt made to ma i ntain re l at i ve shape or  position . All core 

-a�erfa l frOM a l i ner wf l l  be p l aced in a storage bi n a fter tran sfer to a 

�ot ce l l . A hot ce l l  faci l ity at  the I NEL wf l l  be equipped with re sin , 

:eT�rt and po l �r storage bin s  and sui tab l e  facil ities for meteri ng  from 

each �i n. Mea n s  for weigh i ng the con stituents  of each mix wil l be provided 

'r t he hot ce l l and a sf mp l e  pa i nt s tirring devic� wil l  be emp l oyed for 

af xing. Di sposa b l e  ao l ds w� l l  be used for both specimen sizes . All leach 

coupon s  and l y simeter saaples of each mi x for�u l a  wi l l  be mixed and poured 

at the same time. The af xing equipment wil l be d i spo sed a fter use with no  

c l eanup p l anned . Mol ds wf l l  be sea l ed a f ter  the mix ha s t,,.,,r poured to  

restrict escape of aofsture f rom t he spec i mens . 
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. 
The organic and o rgan ic/inorgan ic re sin s each wil l be mixed sepa rate l y  

with the cement  and the po lymer t o  form the test  items. Sixteen test  

coupons wil l be  made from each  l iner. This wil l re su l t in 32 coupo n s ,  8 

from the a l l organic l iner  with cement and 8 samp l e s  with po l ymer p l u s  

8 samp l e s f rom the organic/inorganic l in e r  with cement a nd 8 with po l ymer. 

Eig ht ly simeter samp l e s wil l be formed from the exc hange media f rom e ach 

l iner. The samp l es wil l con sist of 4 o rganic with ceme n t , 4 o rganic with 

po l yme r ,  4 organic/in organ ic with cement and 4 o rganic/inorganic with 

pol ymer. 

After the coupons have been cured , they wil l remain seal ed ,  be p l aced 

in shipping casks , and sent to Brookhaven  N ationa l Laboratory for  l each and 

compre ssion te sting .  Once receiv ed at Brookhaven  and removed f rom the  

mo l ds ,  hal f of  the  coupon s wil l be  p l aced in  l each so l ution and l each  

tested per the modified AN S 16.1 o r  ISO method. Compres sion tests  wil l be 

conducted on  the other hal f per the ASTM method C39-80. Resu l t s f rom the 

l each and compre s sion tests wil l be compared with past e xperimental data to  

determine the  abil ity of  the se l ected mixes to immobil ize these  hig h l y  

l oaded exchange media. 

2. 2. 3 Fie l d  Testing Project 

The Fie l d  Te sting Project wil l be conducted at four n ational  

l aboratories. Each  l aborato ry wil l test  four  samp l e s, e ach in a separate 

lysimeter experiment. So l idified samp l es wil l be p l aced in the earth at 

each  l aboratory , a nd the l each rate caused by l oca l environme nt wil l be 

monitored periodical l y. Ana l ysis of the l eachate wil l indicate the amount  

o f  radionuclides rel eased from the samp l e  unde r l ocal en vironmental 

conditions. Comparison with othe r  samp l e s wil l provide a q ua l itative 

eval uation of  each so l idified samp l e .  The compa riso n  and data eva l uation 

wil l be provided in a fin a l  project report. 

The fie l d  lysimete r experimen t s  wil l consist of a 300-ga l l on 

fiberg l ass drum with a screened openin g  attached to the bottom a s  shown in 

Figure 3. A water coll ectio n  sump and sump pump are in teg ral with the 

screened opening and will capture any moisture existin g in the barre l .  The 
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barre l wil l be buried i� the earth such  that the upper l ip is 1 to 2 inches  

above the  ground surface .  The  drum wil l be  fil l ed first with one inch of  

l oc a l  grave l over the  bottom screen and then l oc a l  soil to  the  top  l ip .  

The so l idified samp l e  with a s sociated instrumentation wil l be l ocat ed in 

the center  of the drum during fil l ing. The pump wil l withdraw any moisture 

contained by the sump and transfer it above-ground for  ana l ysis . The 

experiment is designed to expose the samp l e  to l oc a l  infil t ra tion and 

resul tant l eaching . 

Specimens for l ysimeter test a s  noted above, wil l be ca s t  a t  the  same 

time with the same equipment a s  the l each  test  coupons. The samp l e s  wil l 

be removed from the mo l ds after proper curing and p l aced in shipping 

containers inside shipping casks . The samp l e s  a l ong with the l ysimeter 

equipment, a l l provided by EG&G Idaho, wil l be shipped to the l aboratorie s 

where the fie l d  tests  wil l be conduc ted . Each nationa l l aboratory wil l 

insta l l  the drums in the ground and pl ace the samp l es in l oca l earth within 

the drums in accordance with procedure s deve l oped by EG&G Ida ho.  

Each  l aboratory wil l provide suitabl e monito ring instrumentation to  

mea sure l oc a l  air temperature , rainfa l l , soil temperature, and s oil 

moisture content at the samp l e  throughout the duration o f  the expe riment. 

Eva l uation of the l eachate co l l ected in the sump and at l ocations above, 

a l ong side and bel ow the samp l e  wil l be the re sponsibil ity of the  

participating l abo ratorie s .  A monitoring interva l of  once each three  

months wil l be  used a s  a minimum. Resul t s  o f  the four separate l aboratory 

l ysimeter fie l d  tests  wil l be forwa rded to EG&G Idaho, Inc. and compi l ed 

into a fina l report. Tho se re sul t s  wil l be compared in total and eva l uated 

in l ight of  the data co l l ected from the bench l each  and compre ssion test  

re sul ts  of  the Sol idification P roj ect . 

2.2. 4 Line r Integrity Examtnation P roj ect 

Examina tion of two l iners (P F-3 and P F- 16) wil l be conducted in the 

Liner Integ rity Project to dete rmine l ine r integ rity . I nterest in l iner 

integ rity deve l oped during characte rization by Batte l l e  C o l umbus 
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�aboratortes when the condi tion of  PF-1 6 came into que stton ( Reference 9 ) . 

That exa•tna tton wi l l  requi re pumping the resins from the subject l i ners to 

new l i ners procured from EPI COR Inc. The empty l i ners wi l l be 
deconta•tnated in s i de a nd out. It ts expected that that wil l reduce the 

rad i ation to le� e1s which will a l l ow hands-on activities .  If  

decon ta•i�dtion is not  pos sib l e  equipment wil l  be avai l ab l e  to  remote l y  

coap l ete th i s  task. Vi sual  examination of both exterio r and interior 

surfaces  of  the two l iners wi l l  be conducted using te l evisi or camera and 

.ideo recorder before decontamination. Sampl es of  the bottom to cy l inder 

joi nt ,  vert i ca l  seam, and bare meta l spot wi l l  be removed a l ong wit h up to 

three other samples fro. other area s of i nterest  for metal l ographtc 

exa•ination . Both  •aero- and micro-examination wi l l  be accomp lished. The 

integri ty of the p l as t i c  coating a nd the carbon stee l  l i ner wi l l  be 

dete�i ned and reported i n  a ftn a l  project report. 

The l ine� wil l be posit i oned in a t i l t  fix ture �ext to a new l i ner in 

the TAN-607 Hot Shop , the manway covers re.oved, and the media tran sfe rred 

into the empty liner by us i ng a vacuum system e specia l l y adapted for this 

work . Vacuua p�p i ng wi l l  be emp l oyed to tran sfer  t he media from the 

subject l iner to the new l i ner. Zeo l ite crusting and packing may a f fect 

res i n tra n s fer  by resisting entry of the vacuum wand and by not f l owing  to 

the suc t i on poi nt . A vibrator wil l be attached to t he l iner wal l and wa ter 

wil l be added to as s i st in l oosening the zeo l i te .  If sign i ficant re sin 

deg radation occurs  ard it resu l t s  in aggl ome ra tion of  the re sins in either 

PF-3 or -16, it is  conce i vabl e t�at prob l ems could occ ur when t ra n s ferring 

:�e aedia to t he new l i ners . The addition of  water to break the 

agg l omeration ts a kr.own process  method ( Refe rence 8) that shoul d  work in 

this ca se . The wa ter added to a i d  in the tran s fer wil l be removed by 

dra i ning f roe the fu l l l iner to the bui l ding hot was te sy s tem. The new l y  

fil led liner .· 1 1  be c l osed and stored norma l l y. 

·�� study l iner then is removed from the til t  fixture and moved to the 

decor.ta•tra t f on sys tem for c l eanup. This system con sist s  of fixed spray 

nozzles. to wa sh t he ex te rior of a l iner and a movabl e spray nozz l e  which is 

�0S 1 t 1 oned in side the l iner and covers a l l surfaces. The decontamination 
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so l ution contained on the top and within the l iner is pumped out t h rough 

the decontamination so l ution return l ine bac k to the  decontamination 

sy stem. Expended so l ution wil l be discharg ed to the bui lding hot wa ste 

system. After a decontamination cyc l e  is comp l ete , the l iner is surveyed 

for a l pha , beta or gamma activity. I f  the activity l eve l is too  high for 

hands-on work , a second cyc l e  wil l be run and the l iner re surveyed. I f  

activity is stil l too high  for hand s-on wor k , a third cyc l e  w i l l  b e  run. 

I f  the l iner doe s not decontaminate suc c e s s ful l y , remote samp l e  remova l 

wil l be neces sary .  I f  it is c l ean it wil l be moved to the TAN Warm Shop 

for further work. 

Visua l inspection wil l be accomp l ished with a te l evision camera and 

video tape in the case of  a hot unit or by in-person observation with a 

decontaminated unit . During this observation, the l ocation o f  each  s amp l e  

wil l be se l ected and marked on the outside o f  the l iner. Sit e s  wil l be 

se l ected where obvious fail ure of the p l a stic has  occurred. The s amp l e s  

wil l be removed by use o f  a circul ar saw . Eac h samp l e  w i l l  be about 3-i n. 

in diameter . 

The samp l e piece s wil l be removed from the Hot Shop  and shipped to TRA 

for further proces sing . The l iner wil l be sent to  the RWMC for  fina l 

disposition. Macro- and mic ro-examination wil l be perfo rmed on the  samp l e s  

to determine the e xtent o f  any brea kdown in the epoxy coating a nd the  

amount o f  corrosion in the carbon stee l tank. From that examination , the 

overa l l l ine r integrity wil l be determined . The samp l es wil l be 

photographed and the resul ts  presented in a GENOa report at t he 

concul sion of  the project . 

a. GEN D is a form of  repo rt originating from TMI work and is an a ccronim 

N
for

1
Genera l Publ ic Util ities , E l ectric Power Research I nstitute , U . S. 

uc ear Regul atory commis sion and U . S .  Department o f  Ene rgy. 
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2.3 Oe l iverabl es ------

2.3.1 Documentation 

2.3.1.1 Month l y  Letter Report. A monthl y  l etter report wil l be 

provi ded to the Program Manager on each project and w i l l  conta i n: 

1 .  T echn i cal status and update , 

2. Mi l estone status, 

3 .  Budget status , and 

4 .  Statement of p robl &m a reas and sol ut i on . 

2.3 . 1.2 lnter i•  Letter Reports. An inter im  letter  report wil l be 

furn i shed to the Program Manager wh i ch wil l inc l ude re sult s o f  the visua l 

and meta l l ograph i c  exam i na t i ons  of the l i ners . 

2. 3.1.3 GENO Report . A GENO Fina l Report wil l  be written upon 

co.p l et i on of each project: 

1 .  Res i n deg radation , 

2 .  Res i n  so l idif i cation, 

3. Fie l d  Testi ng, 

4. L i ner ir.tegrfty exam i nation . 

2.3.2 Phys i ca l  I tems 

2.3.2.1 Too l s and Equ�ment . Fo l l ow ' ng 1s  a list of the tool s and 

equ i �-e�t to be prov i ded i n  the plan: 

1 .  Resin cor i ng too l ,  

2 .  EP ICOR-I I 11ne r manway opening and c l osing too l , 

3 .  Res i n  core ca s i ng ,  

4. TA� 607 Hot Shop window "G" tran s fer tab l e, 

5� So11d1f1cat1on sy stem incl ud i ng storage , meter i ng and m i x i ng 

equf p-r.ent, 
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6 .  Sampl e mold s , ·  

7 .  Re sin tran s fe r  system , 

8. Liner til t fixture. 

2. 3.2 . 2  Sampl e s . Listed be l ow are the samp l es whic h wil l be 

produced during the conduct o f  this p l an :  

1. Re sin deg radation core s ample s--5 seperate samp l in g s  f rom 2 
l iners , 

2. So l idified compres sio n  and l each test  coupon s-- re sin in c emen t  

and Dow polymer, zeo l ite in cement  and DOE polyme r ,  

3 .  So l idified fie l d  test samp l e s--re sin in ceme nt  and Dow po l yme r , 

zeol ite in cemen t  and Dow po l yme r ,  

4 .  Metall ographic samp l e s .  

2 . 3. 2 . 3  Lysmete rs. A tota l o f  16 l ysimeters c omp l ete with sump s, 

moisture detectors and pumps will be provided in the p l an .  
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3 .  SCHEDULE AND COST 

3.1 Schedu l e  

The re search schedu l e  1 s  shown in Figure 4. The TMI funded Re s i n  

Research •il l  extend for three years. There is techn i ca l  ju stifica tion to 

conduct the study o f  the resin deg radation for a tota l o f  10 years  and the 

l y s i  .. ter fie l d  te st i ng work for a tota l o f  20 yea rs . Th i s  just i f i cat i on 

is ba sed on obta i n i ng a h i gher radia t i on dose of 109 rads i n  the 

degradat i on work and a l l ow i ng enough t i me for significant l each i ng in the 

fie l d  test i ng. Fundi ng for the extensi on of the se projects wou l d  come f rom 

other than TMI.  Th i s  w i l l  resu l t  in the requi rements to dispose the four 

l i ners used i n  degradati on stud i e s  p l us the l y s i meter samples at a later 

date than originally p l anned. 

3. 2 Cost E s t i mate 

The cost est i mates are p resented in Tab l e  3. E st imates are presented 

for the TMI  funded porti ons onl y. TMI funding wil l see the comp l etion of 

the So l idif i cat i on Project and Liner I nteg rity Examinati on Project . I f  an  

extended schedu l e  i s  adapted. a Majority o f  the Ly s1meter Fie l d  Test 

Project w i l l  s t i l l  have been compl eted with TMI money l eaving on l y  

1nter.i ttent sa•p l i ng a nd d i sposa l  t o  be funded by othe r mea n s. Four 

sampling s, ana l ys i s ,  and l i ner d i sposa l wou l d  be conducted ir the Resin 

Degradation Project beyond TM I fund i ng . The funding requ i red for an  

extended prog ram woul d  come f rom othe r tha n TMI sources . 
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FIGURE 4 .  E P IC OR- 1 1  RES IN/L INER RESEARCH SCHEDULE 

F Y -82 F Y -83 F Y -84 
ACT I V I TY 

3Q 1 4Q l Q • 2Q • 3Q 4Q l Q  I 2Q 3Q 
I I I I -T 

Res i n Degrad at i on I I 
a .  Equ i p .  Des i gn & Procure I 6 I 

I 

I I 
b .  Operat i ons I 2b l 2b l I 2 b ' 

1 .  Res i n  core S ampl i ng I I 
I I 

Res i n  Sol i d i f i cat i on I I 
I I c .  Equ i p .  De s i gn & Procure 6 
I I 

d .  Operat i on s  I vd , 6Qt I 
1 .  Res i n  Core S ampl i ng I I 
2 . C ompl ete Sol i d i fy i ng I 

e ,  Bench Leach Test i ng I 6. 
I 

f .  Compre s s i on Test i ng ---6 ' 
I 

Lys i meter F i e l d  Test i ng I 
Equ i p .  Des i gn & Procure I g . 6 I 

h .  Shi ppi ng & I ns ta l l ati on 2 h ' 
A 1 .  Sh i p  I 

I 
2 . Comp l ete I n s t a l l at i on I 

I I - -

F Y -85 F Y - 86 

4Q l Q  2Q I 3Q I 4Q l Q I 2Q 
I I 

I I I 
I I 

2 b ' I 2 b ' 
6 I . 

I 
I I 
I I 
I I I 
I I 
I I 
I I 
I I 
I I 
I I I 
I I 

I I 
I I 
I I 
I I 
I I 



F I GURr 4 ( cont i nued ) 

FY -82 F Y -83 FY-84 F Y -85 FY-86 
ACT I V I TY 3Q I 4Q l Q l 2Q I JQ I 4Q 1 Q I 2Q I JQ I 4Q l Q l 2Q 1 3Q I 4Q l Q j_ 2Q 

' I ' ' ' ' r ' ' I 

L Operat i ons I Ana lys t s  I I K 2 2 2 2 6 
1 .  Sa.pl e  & Anal yze I I I I leachate I I I I I I I 4 )  l i ner I ntegr i ty E xaai nat t on 

j .  Equi p .  Des i gn & Procure I I I 
I 

I � I I I I k .  Operat i ons & Analys t s  yk, , "'� " '  I I 
1 .  Vi sual Exam Pf - 1 6 I I I I 
2 .  Vi sua l Exam PF- 3  I I I I . 
3. Ca.pl ete Met . Exa. I 1---S' , ,  I I 5 )  Repor t i ng ..3 ' '  --R ' • v , , fl., 

1 .  l nter i11 l i ner . I I I I I 
I ntegr1 ty Report I I I I 2 .  f i na l  l i ner 

I I ntegr i ty Report I I I 
3 .  End of Year Porgra. I I I I 

Report I I I I 4. f i na l  Porgram Report I I I I 
I I I I 
I I I I 
I 1 I I 



TABLE 3 .  COST SUMMARY E P I COR- I I  RES I N/LI NER RESEARCH PROJECTS 

Thou sand of do l l ar s  

Proj ect FY-82 FY-83 FY-84 FY-85 FY-86 -

Res i n  Deg rada t i o n  

Eq u i pmen t  De s i gn and 28 154 
Procu rement  (Cap . Equi p.) 

1 58 Opti o n s  and Ana l y s i s 29 1 28 

Re s i n Sol i d i f i cat i on 

Eq u i pment De s i gn and 4 1 5 1  
Procu rement  (Cap . Equi p . )  
Operati on s  11 82 
Bench Leach Te st i ng 100 75 
Compre s s i on Test i ng 30 

Lys i meter F i e l d  Test i ng 

Equi pmen t  De s i gn and 85 
P rocuremen t  (Cap . Equi p . )  
I n sta l l at i on and Sh i pp i ng 140 234 
Operati on  and Ana ly s i s 36 48 48 

Li ner  I ntegri ty Exami nat i on 

Equi pment De s i gn and 35 10 
Procu rement  
Operat i on s  and Ana l y s i s 60 100 

Operati ng Do l l ar s  135 590 345 206 48 

Cap i ta l  Equ i pment  Do l l ars  32  390 

Note : Extendi ng the p l an wou l d  re s u l t i n  the comp l e t i o n  of the Res i n  
Deg radati on Proj ect i n  FY-1993 and the lys i meter  F i e l d  te st i ng  i n  FY-2003 . 
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4 .  I N T E RFACES 

4 . 1 T � c n n i cal 

The research p roject s  wi l l  be directed by the EG&G E P I COR- I I  Re sea rch 

and Dispo s i tion Progra• . I n  turn th1 s program i s  part of the TM I Techn i ca l  

Support and Projects Off i ce ( TS&P ) of EG&G . Al l reque sts  for i n formation 

or �etings wi th Govern-.nt agenc ies  except consultants  or subcontractors 

s � a l l  be coordinated through the TS&P . 

Epicor , I ncorpora ted wil l  provide defi n i t i on of the EP I COR- 1 1  l i ner 

de s i gn s  and wi th i on exchange medi a l oading information necessary to 

perfona the res i n  deg radation, sol idification , f i e l d  te st , and l iner 

exaMi nation t a sks . 

l n fo naation on pa st re sin degradation and so l idi fication work wil l be 

obtained fro• Brookhaven Nat i ona l Laboratory . F i e l d  test experimental 

des i gn wi l l  be coordina ted wi th Savannah R i ve r ,  Paci fi c Northwest and 

Brookhaven �a tional Laboratories. 

4 . 2  Managemen t  

The EP I COR- I I  Resin/liner Research 1 s  a n  e l ement and respon sibi lity o f  

the E P I COR- 1 1  Resea rch and Of spo sf tfon Program . The E P I COR- 1 1  Resea rch and 

Disposi tion Program f s  an e l ement and respon sib i l ity of  the TM I -2 Technica l 

Support and Project s  Office ( TS&P ) . The TS&P Program i s  the respon s i bil i ty 

of  OOE/10  i n  support o f  the T M : -z I n formation and Examination Prog ram 

( T I&EP ) .  T IO f s  e s tab l i shed at TMI in accordance with the terms of the 

�PUN , EPR I . NRC , and DOE ( GENO} Coordi nat i on Ag reement and funct i on s  with i n  

guide1 1 �e s  estab lished by the DOE T � ! -2 Prog rams �anagement P l an . The 

� � l a t i on s � � P  between the T I&EP and TMI -2 TS&P i s  de scr i bed i n  the TM I TS&P 

Management P l an .  
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The func t i ona l  o rga n i z at i on  o f  the EP I COR- I I  Re sea rc h  a nd D i spos i t i on 

P rog ram i s  shown i n  Fi gure 5 .  The p rog ram i s  respo n s i b l e  for manageme n t  

and control  o f  a l l pha se s o f  t h e  prog ram , from i t s i ncept i on to  c omp l e t i o n  

i nc l ud i ng negot i at i on s  wi th DOE , e stabl i shment o f  prog ram req u i reme n t s  and  

cr i ter i a ,  i dent i f i cat i on and authori zat i on o f  wor k  to be performed , 

e stabl i shment  and contro l  o f  d i rect managemen t  on  program requ i remen t sd a nd 

c r i teri a ,  i dent i f i cat i on and autho r i zat i on o f  wor k  to  be performed , 

e stabl i shment  and contro l  o f  d i rect budget and schedu l e  req u i reme n t s , 

mon i tor i n g  and report i ng to DOE and  EG&G managemen t  o n  prog ram performance , 

and ma i ntenance o f  l i a i son  wi th TID . 

The EP ICOR- I I  Re s i n/Li n e r  Resea rch P roject i s  respon s i b l e for 

deve l op i n g  and manag i ng an  i ntegrated re s i n resea rc h  p l an i n  accordance  

wi th the overa l l object i v e s  o f  the E P I COR- I I  Re search a nd D i spo s i t i o n 

Prog ram. The se respo n s i bi l i t i e s i nc l ude ; coord i n at i on o f  techn i ca l  and  

operat i ona l  support , deve l op i ng p rocedures , i n fo rm i n g  managemen t  o f  stat u s  

o f  p roj ects , budget i ng ,  schedu l i ng ,  prepa r i ng  t h e  appro p r i ate docume n tat i on 

(month l y  report s , a nnua l  report s , test  resu l t s ,  a n a l yt i ca l  report s ,  etc . ) ,  

and prov i d i ng the program manager support a s  needed . 

Peri odi c  prog ram rev i ews wi l l  be conducted wi th i n  EG&G Idaho  to e n sure  

peer rev i ew ,  schedu l e ,  and cost  rev i ew ,  and tech n i ca l  wor k  scope status.  

These  rev i ews wi l l  re su l t i n  wr i tten meet i ng m i nute s , i nc l ud i n g  a g reements  

and  act i on i tems wi th re spon s i b l e parti e s  and schedu l e s f o r  comp l e t i on . 

Day-to-day techn i ca l  a nd management matters req u i r i n g  coo rd i nat i o n  

between EG&G/T IO and the ta s k  ma nagers  wi l l  b e  hand l ed t h rough  the 

EG&G/TS&P at EG&G Idaho . 
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