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ENVIRONMENTAL ASSESSMENT: US E OF EPICOR- II AT THREE MILE  IS LAND 

1 .0 Proposed Action 

The proposed action i's to use a system, EPICOR-II, for the cl eanup 
of radi oactive contaminated waste water which has accumul ated i n  the 
Unit 2 auxiliary bui lding tanks because of the March 28, 1 97 9  accident 
at Three Mile Island (TMI) . The proposed action is li mited to cleanup 
and storage of such waste and includes the impact of temporary storage, 
packagi ng, handling, transportation, and buri al of the sol i d  waste 
generated from the cleanup operation using E PICOR-II . 

This action does not include the disposal of the decontaminated waste. 
As indi cated in Section 2.0 below, the disposal of thi s  water wil l be 
covered i n  a separate assessment . In addition, treatment and dispositi on 
of water in the reactor contai nment building will also be covered i n  a 

separate assessment . 

This assessment is an evaluation of the effect that the proposed action 
will have on the public health and safety, and on the environment includi ng 
a consi deration of occupational exposures and the risk of acci dental 
releases, and a di scussion of alternatives to the EPICOR-II system. 

2.0 Introduction 

As a result of the March 28, 1 97 9  accident at the TMI Uni t  2 faci li ty ,  
a sign i fi cant amount of radioacti ve contaminated water has been generated 
and col l ected in Unit 2 auxili ary buil ding tanks. Thi s  waste water was 
produced primarily from the foll owing four sources :  ( 1 ) an inventory 
of waste water existed in Unit 2 auxil iary building tanks prior to the 
acci dent (approximately 1 30,000 gallons, some of which has been used 
as makeup (makeup is water which i s  normally added to the reactor cool ant 
system for the purpose of controlling reactor cool ant i nventory) water 
to the Unit 2 reactor) ; (2) during the early phases of the acci dent, 
contaminated water from the reactor containment bui l d i ng sump was trans­
ported to the auxiliary bui ldi ng and collected in vari ous tanks; ( 3) 
letdown (letdown i s  water whi ch i s  normally removed from the reactor 
cool ant system for the purpose of controlling reactor cool ant inventory and 
chemi cal and radioactivity content; it is depressuri zed and cool ed prior to 
reachi ng the auxiliary building tanks) from the reactor cool ant system has 
resul ted in a net increase to the inventory; and (4) normal leakage from 
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sy stem components in the auxiliary building has been a small but continuous 
source of waste water to the inventory which currently exist s in all of 
the auxil iary building tank s (approximately 280,000 gallons) . The level of 
contamination of the water in these tank s ranges from less  than 0 . 1 to 35 
uCi/ml of Cs-1 37 . Because of the relatively short half-life of I-1 31 (8 .1 
day s) compared to that of Cs-1 37 (30 years) , Cs-137 has become the dominant 
isotopic contributor . The quantities and activity levels of the current 
inventori es in the auxiliary building tank s are discus sed in Section 
3 . 3 . 3. 

Following the March 28 accident, Metropolitan Edison Company (the li censee) 
initiated the design and construction of a system, the design basis of  
which was to  decontaminate water with an activity level up to 1 00 uCi/ml 
of I-131  and Cs-1 37, the principal radionuclides present in the waste water 
for radiological dose considerations .  As indicated in Table 2, the 
activity level of I-1 3 1  and C s-1 37 in the water to be treated in 
EPICOR-II is less than 40 uCi/ml . The design and construction of a 
new processing sy stem was necessary for the following reasons . The 
existing liquid waste processing systems for Units 1 and 2 were desi gned 
for processing water with significantly lower levels of activity than 
currently exist in the Unit 2 auxiliary building tank s .  For example, 
the expected reactor coolant concentration of Cs-1 37 dur i ng normal 
operation of the p 1 an·t is 0 .0 1 8 uCi /ml or a factor of approximately 
2, 000 times lower than the highest C s-1 37 concentration presently in 
the auxiliary building tank s .  In addition, the contaminated conditi on 
of the Unit 2 auxiliary building after the accident rendered the building 
unusable for the purpose of continuous, planned processing of the inven­
tory of waste water from the building radwaste control panel . The 
recognized need for a new processing sy stem resulted in the development 
of the sy stem which is now known as EPICOR- I I . *  

In response to a complaint for injunctive relief filed by the City o f  
Lancaster, Pennsylvania, in the United States District Court for the 
D i strict of Columbia, the United States Nuclear Regulatory Commission 
directed its staff to prepare an environmental assessment regarding 
proposals to decontaminate and dispose of radioactively contami nated 
wa ste water from the TMI 2 Unit 2 facility . The assessment i s  to be 
di vided into several portions of which this is the first . Th i s  portion 
deals with the proposed decontamination of the intermedi ate-level** 

*Epicor, Inc . ,  Linden, N .J .  

**Intermediate-level waste is defined as  waste having I-1 31 and C s-1 37 
concentrations greater than 1 uCi/ml but less than 1 00 uCi/ml. 

• 
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waste water in the Unit 2 auxiliary building tank s using the EPICOR-1 1 
system • .  This assessment includes discussion of potential risk of pl anned 
(gaseous) and accidental (gaseous and liquid) releases, and a discussion 
of alternatives to the EPICOR-II sy stem . It does not consider the di s­
position of the decontaminated water following use of EPICOR- 11  since 
this i s  precluded pending an evaluation of the various disposal alter­
natives .  Use of EPICOR-11 does not preclude implementation of the 
various disposal alternatives .  

This a s sessment is the formalization of the evaluations and regulatory 
guidance that have been provided at TMI from March 28 to the present. 
During that period, and on a continuing basis, the NRC on- site support 
staff has been engaged in design and safety evaluation of the l icensee•s 
proposed means for processing intermediate-level waste water, including 
an eval uation of the need for EPICOR-11 (see Section 2. 1 ) .  The NRC 
staff concurred with the licensee that design, construction, and 
operati on of EPICOR-1 1 should proceed on a high priority basis . The 
NRC staff has provided design guidance and criteria for the EPICOR-11 
process i ng system, the building housing the system, the buil ding exhaust 
fi l tration system and the process  vessel vent filtration system . The 
NRC staff has monitored and inspected the design, constructi on, and 
preoperational testing of EPICOR-11 since its inception . The 
EPICOR- 1 1  system which has evol ved from this regulatory effort has 
been desi gned for remote receipt, handling, and processing of con­
taminated water from the TMI Unit 2 auxiliary buil ding with minimal 
occupational exposure and no adverse impact on the heal th and safety 
of the publ ic .  

2·. 1 Need for Decontamination 

The March 28 accident at TMI Unit 2 and subsequent recovery operation s 
have generated a substantial amount of contaminated water which is 
contained in the reactor building and in tank s in the auxiliary buil ding 
( see Section 3 .3 .3) . Although these buildings are of high integrity 
such that the contaminated water can be positivel y  control led for an 
indefini te period, there are several reasons why decontamination of  the 
water woul d be beneficial . Avail able capacity of the tank s in the auxi l iary 
buil ding i s  needed in the event that pumping of water from the reactor 
building is neces sary to protect the operability of reactor building com­
ponents and systems which maintain continued safe shutdown of the facil ity . 
The waste water in the auxiliary building continues to be a source of 
exposure to personnel needing entry into the auxili ary building. The con­
ti nued safe shutdown of TMI Unit 2 depends upon the operabi 1 i ty of ori gina 1 
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plant equi pment located i n  the aux i li ary buildi ng and the use of addi ti onal 
equ i pment bei ng i nstal l ed i n  the course of completi ng modi fi cations i n  
progress . The survei 1 1  ance and maintenance of thi s eq1,.1i pment and personnel 
exposures a s soci ated w i th these acti ons, whi ch are necessary to assure maxi mum 
reli abi li ty, are adversely affected by radi ati on levels associ ated wi th stored 
li qu i d .  Approxi mately 50 workers per day are currently provi ded access to the 
aux i li ary bu i lding for decontami nati on, operati ons and constructi on purposes . 
Although occupati onal exposure to these workers ( approxi mately 1 0  mrem/worker/ 
day ;  or about 1 5  man-rem for each month that the s i tuati on remains  unchanged) 
i s  wi thin  regulatory l i m i ts, any reducti on i n  dose resulting from the removal  
of  radi oacti ve water stored i n  the auxili ary bui ld i ng tanks i s  consi dered a 
posi ti ve action. The total exposure from thi s source i s  pri mari ly a functi on 
of the elapsed ti me to dec i d i ng to remove and process the water . 

The removal of stored contami nated water wil l  have the addi ti onal benefit 
of  permi tting decontami nati on - now precluded by h igh rad i ati on levels -
of some areas of the aux i l i ary bui ldi ng, i ncludi ng rooms hou s i ng reactor 
coolant bleed tanks, neutrali zer tanks, and the mi scellaneou s waste 
holdup tank. Therefore, i t  i s  i mportant to process  the i nventory of 
water in the Ufli t  2 auxili ary bui ld i ng tanks in order to immobi lize the 
entrai ned activi ty and thereby reduce potenti al souces of envi ronmental 
and occupati onal exposure and provi de surge capaci ty for water transferred 
from the reactor bu i ldi ng. The EPICOR-II processing system has been 
speci fi cally des i gned and constructed for the pu rpose of processing TMI 2 
i ntermedi ate-level waste water and represents the best alternati ve for des i red 
decontami nati on of that waste ( see Secti on 5.0, Al ternati ves to the Use of 
EPICOR-I l) . 

3.0 EPICOR-II System 

3.1 Housing of EPICOR-II i n  the Chemi cal  Cl eani ng Bui ld i ng 

The EPICOR-II sy stem i s  housed i n  an exi sti ng on-s i te structure cal led 
the chemi cal cleani ng bui ld i ng .  Thi s  bui l d i ng was ori gi nally i ntended 
to be u sed i n  the chemi cal cleani ng of the steam generators for TMI 
Uni ts 1 and 2. It i s  a rectangu l ar shaped bui ldi ng w i th di men s i ons 
of 48 feet wi de by 60 feet long by 52 feet h i gh .  The foundati on of 
the bu i ld i ng and the walls up to a hei ght of 1 3.5 feet above the 
basement floor are concrete and the upper wal ls and roof a re of 
structural steel . 

The foundati on of the bu i ld i ng i s  des i gned to sei sm i c  Category I 
criteri a ( i .e . ,  abl e  to withstand the effects of the safe shutdown earth­
quake) a s  are the pri mary concrete wal ls and structural steel frame. 
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The bu i l d i ng al so conta ins  a sta i nl ess steel l i ned sump and i s  there­
fore waterti ght up to a hei ght of 1 3 .5 feet above the basement floor -
and woul d contai n  the rel ease of water i n  the event of rupture of the 
tanks i n  the bu i l d ing, i .e . ,  the chemi cal cl eani ng bui l ding contai ns two 
l arge water storage tanks, the chemi cal cl eani ng sol uti on tank (CCST) 
with a capaci ty of 95, 000 gal l ons and the ri nse hol d  tank (RHT) w i th a 

capac i ty of 133, 000 gal l ons . 

3 .2 Modi f i cati ons for EPICOR-11 

In order to convert the chemi cal  cl ean i ng bui l d i ng for use i n  decon­
tami nati ng i ntermedi ate-l evel waste, several modi fi cati ons were made 
to the bu i l di ng .  These i ncl uded the fol l ow i ng :  

1 .  The i nstall ati on o f  the EPICOR-11 system (vendor suppl i ed equi pment) 
i n  the bui ld i ng . Speci fi cal ly, a prefi l ter/demi neral i zer, a cati on 
bed demi neral i zer, a mi xed bed demi neral i zer, precoat and chem i ca l  
addi t i on tanks and associ ated pumps, pipes, val ves, and 
i nstrumentati on for the EPICOR-11 system ; 

2 .  The add i t i on of shi el d  wal l s  around EPICOR-11 equ i pment . The shi eld 
wal l s  were added for the protecti on of personnel i nvol ved i n  the 
operati on of thi s system (a descri pti on of the shi el di ng i s  con­
tai ned i n  Secti on 4 . 0) ;  

3. The addi ti on of an overhead monorai l  hoi st system . The hoi st system 
was  provi ded for removal  and repl acement of the demi neral i zers 
and p refi l ter/demi nerali zer . The monorai l system extends from the 
north s i de of the bu i ld i ng above the prefi l ter/demi neral i zer through 
the south end of the bu i l di ng extendi ng 18 feet out s i de the bui ldi ng 
over a cask l oadi ng area at whi ch poi nt the shi el ded prefil ter/ 
demi neral i zer and demi neral i zer casks can be l oaded onto a truck ; 

4. The chemi cal cl eani ng bui l di ng was made i nto a l ow leakage confi ne­
ment bu i ld i ng by spray i ng the i nter i or of the structural steel 
porti on of the bui l di ng w i th an epoXY seal ant . The seal ant was 
added to prevent ai r and radi oact i ve materi al outl eakage from the 
bu i ld i ng ;  

5. The additi on o f  an exhaust venti l ati on fi l trati on system to mai ntain 
the chemi cal cl eaning bui l d ing at a negati ve pressure .  Thi s  a l so 
mi ni m i zes ai r outleakage and directs a i r fl ow through the fi l tration 
system . Thi s system i ncl udes fi l trat i on of the ai r through a 
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prefi l ter, a hi gh eff i c i ency part i cul ate ai r (HEPA) f i l ter, a charcoal ,  
adsorber and· a f i  na 1 HEPA fi l ter. The purpose o f  thi s  fi l tration 
system i s  to remove radioiodi ne and radi oacti ve materi al s i n  
part i cul ate form present i n  the ai r before it is rel eased to the 
envi ronment. A new bui l d i ng was constructed, di rectly adj acent 
to the east s ide of the exi sti ng chemi cal cl eaning bui l di ng, to 
house the a i r fi. l trati on equ i pment ; 

6. The add i t i on of a TV moni tor control bui l ding di rectly adj acent to the 
northwest secti on of the chemi cal cl eaning buildi ng. S i nce operati on 
of the EPICOR-II system is by remote means, thi s  buil d i ng is pro­
vided for remote system operati ons where the EPICOR-II system can 
be control l ed. In additi on, there are s i x  TV monitors located at 
di fferent poi nts in the chem i cal cl eaning bui l di ng to provide for 
remote vi ewi ng of the system duri ng normal operation. 

3. 3 Des i gn of the EPICOR-II System 

The EPICOR- II system i s  a l iquid radwaste processi ng syste• suppl ied 
by EPICOR, Inc. The system is designed to decontami nate by fil tration 
ana i on exchange radioactive contami nated water contained i n  the aux i l i ary 
bui l di ng tanks of TMI Uni t  2 and to transfer this deconta•i nated water 
to Unit 1 for ul ti mate dispositi on. P l ans are currently bei ng formul ated 
to al l ow  for the di sposi tion of the decontaminated water from Uni t  2. 
Ion exchange is the process by which radi oacti ve ions are removed from 
sol ution in the contami nated water by resins i n  the i on exchanger. The 
use of fi l tration and ion exchange i n  the treatment of rad i oactive waste 
water i s  standard practice in nucl ear power pl ants and the principl es upon 
whi ch they are based are descri bed in NUREG/CR-01411 and NUREG/CR-01432 , 
respecti vely . 

The EPICOR-II system i s  designed to functi on in such a manner a s  to l i m i t  
rel eases o f  rad i oactive materi al  to the envi ronment to l evel s which are 
11a s l ow  as is reasonably achievabl e, .. in accordance with 1 0  CFR Part 
50. 34a4 and 1 0  CFR Part 205 . In addi tion, it i s  des i gned to be operated 
and ma i ntai ned in such a manner as  to mai nta i n  exposures to plant personnel 
to l evel s whi ch are 11as l ow  as is reasonably achi evabl e, .. in accordance 
wi th the gu i dance gi ven in Regul atory Gui de 8.86 • .  

3. 3. 1 Description of the EPICOR-II System 

The EPICORE-II system consists of the fol l owi ng components, al l o f  which 
are l ocated i n  the chemi cal cleani ng bui l ding except as  noted. A functi onal 
descri ption of these components i s  given in the di scu s s i on bel ow :  
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1 .  Proce s s i ng pumps (5) 

2. Transfer pump 

3. P refi lter/demi nerali zer - contai n i ng precoat materi al and cati on bed resin 

4 .  Demi nerali zers (2) - one cati on bed followed by a mi xed bed 

5 .  Mi scellaneous waste holdup tank - l ocated i n  the TMI Uni t  2 
aux i l i ary bui ldi ng. 

6. Clean wastes recei ver tank (formerly the ri nse hold tank) 

7. Off- spec water recei v i ng/batch tank (formerly the chemi cal cl eaning 
soluti on tank) 

8. Chemi cal cleani ng bui ld i ng sump pump 

9. Monorai l hoi st sy stem 

1 0. Venti lati on fi ltrati on system 

A s i mpli f i ed flow d i agram of the EPICOR- 1 1  system i s  shown i n  F i gure 1. 
The EPICOR- 1 1  l i qui d waste proce s s i ng sy stem operates at essenti ally atmo s­
pheri c pressure i n  the followi ng manner. The mi scellaneous waste holdup tank 
(MWHT) i s  located i n  the aux i li ary bui ld i ng of Uni t 2 and recei ves water 
from the speci f i c  auxi li ary bui ldi ng tank to be processed . Water i n  the 
Uni t  2 aux i li ary bui ld i ng tanks can reach the EPICOR- 1 1  sy stem only by 
bei ng routed to the MWHT. Pri or to proces s i ng i n  EPICOR- 1 1, the water 
i s  analyzed for radi oact i v i ty and chemi cal content to provi de e sti mates 
of act i v i ty bui ldup on the i on exchange resins  and the need for requi red 
chemi cal add i t i on for system optimi zat i on .  

The fi rst proces s i ng pump i s  used to pump water from the MWHT to the 
prefi lter/demi nerali zer i n  the chemi cal cleani ng bui ld i ng through the yard 
p i pi ng. The pi p i ng i s  enclosed i n  a shi elded guard pi pe, the open end of 
whi ch termi nates i ns i de the chemi cal cl eani ng bui ldi ng. The prefi l ter/de­
mi neralizer contai n s  a precoat materi al whi ch enables i t  to  remove parti culate 
radi oacti ve wastes (e .g., act i vated corros i on products) and other suspended 
solids. The prefi lter also contains  cati on bed res i n  whi ch i s  h i ghly 
effi ci ent for the removal of ces i um and other cat i oni c radi onucli des from 
the waste stream (removal effici ency greater than 90,) . After passi ng 
through the prefi lter/demi nerali zer, the water i s  c i rculated by the proce s­
s i ng pumps through the two demi neralizers arranged i n  seri e s. The f i r st 
demi neral i zer also contai n s  cati on res i n s  whi ch also makes i t  h i ghly 
effi ci ent for removal of ces i um and other cationi c  radi onucli de s  from 
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the waste stream (removal  effi ci ency greater than 90�) . The second de- . 
mi neral i zer contai ns m i xed resi ns (cation and ani on) whi ch are effici ent 
for removal  of both cat i onic  and ani oni c radi onucl i des, i nc l uding cesi um and 
i odi ne (removal effi ci ency greater than 90�) . After processi ng, the water 
i s  col l ected i n  the cl ean water recei v i ng tank (CWRT) whi ch has a capaci ty 
of 1 33 , 000 gal l ons. In the CWRT the water wi l l  be samp l ed and analyzed 
for nucl i de i dent i f i cati on. If the analysi s shows that the processed 
waste contai ns concentrati on of radioacti v i ty bel ow predetermi ned l i mi ts, 
the water will  then be transferred to the TMI Uni t  1 or 2 l i qui d waste 
management system to be hel d for ul ti mate di spositi on. These predetermi ned 
l imi ts wi l l  be speci fi ed i n  the system operati ng procedures and i n  the 
pl ant radio l ogi cal effl uent techni cal speci ficati ons . Processed waste whi ch 
is not sui tabl e for transfer to TMI Uni t  1 or 2 l i qui d waste management 
system will  be pumped to the off-spec water recei vi ng/batch tank (OWRT) 
whi ch has a capac i ty of 95, 000 gall ons. Water i n  thi s  tank wi l l  be 
recycl ed through the EPICOR-II system for add i t i onal processing. 

The monora i l  hoi st sy stem consi sts of a 20-ton hoi st mounted on a monorai l  
whi ch extends from above the prefi l ter/dem i neral i zer, across the top of the 
demi nerali zers and to approxi mately 1 8  feet outsi de of the chemi cal cl eani ng 
bui l d i ng over the cask l oadi ng area . The purpose of the hoi st system i s  to 
provi de for removal and repl acement of the demi neral i zers and prefi l ter/ 
demi neral i zers when they have reached the maxi mum radi oacti v i ty l oadi ng per­
m i tted by the operati ng procedures or become chemi cal l y  depl eted. The 
radi oact i v i ty l oadi ng i s  l i m i ted by contact radi ati on dose rate readi ngs 
on the vessel to meet personnel handl i ng requi rements as di scussed i n  
Secti on 4.0. The operati on o f  the monorai l hoi st system i s  done remotely  by 
use of a cl osed ci rcu i t  TV system l ocated i n  the control bui l di ng adjacent 
to the chemi cal cleani ng bui l di ng. 

The chemi cal cl eani ng bui l di ng venti l at i on system mai ntai ns a negati ve 
pressure i n  the bui l di ng .  The exhaust venti l ation system consists  of a 
heati ng uni t, moi sture separator, a fi l trat i on uni t, a fan assembly, a 
radi ation moni tor, and a weatherproof encl osure . Bui l di ng exhaust ai r 
i s  pas sed through a moi sture separator and an 80 KW heater to remove 
moi sture from the ai r and l ower its  rel ati ve hum i di ty to i mprove the 
i od i ne removal  capabi l i t i es .  The ai r i s  then passed through the 
fi l trati on uni t  whi ch consi sts of a prefi l ter, a h i gh effici ency 
parti cul ate ai r (HEPA) f i lter, a charcoal adsorber and a fi nal  HEPA 
f i l ter. The HEPA f i l ters are used to remove radi oact i ve materi al  
in part i cul ate form, whi l e  the charcoal adsorber i s  used to remove any 
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radioiodi ne that may be present in the offgas . The fan assembl y  draws 
a i r  from the bui l ding and exhausts i t  through ducti ng to a l ocal stack 
at the roof l i ne of the chemical cl eaning bui l ding . The radi ati on 
monitor i nstal l ed i n  the discharge duct from the fan sampl es the a i r  
i n  the f a n  discharge l i ne . Measurement of the venti l ati on system exhaust 
radioacti vity is provi ded both l ocal ly  and remotely in the control 
buil ding i n  the event that radi ati on l evel s  i n  the effl uent stream 
exceed a predetermined l evel . These predetermined l evel s wi l l  be spec i ­
f i ed i n  the system operati ng procedures and in the pl ant radiologi cal 
effl uent technical specifi cati ons . 

The chemical  cl eaning bui l ding sump is a stainl ess steel l i ned p i t  l ocated 
i n  the northwest corner of the buil di ng. Any water from process vessel 
overfl ow or from other equipment l eakage is col l ected in the sump . A 
sump pump transfers water from the sump to the OWRT . The sump pump 
starts automatical ly on a high l evel i ndication i n  the sump . 

3.3 .2 Sources o f  Radi oactive Water 

The E PICOR- 1 1  system w i l l  process the approxi mately 280, 000 gal l ons 
of  i ntermediate l evel waste water currently contai ned i n  TMI Uni t  2 
aux i l i ary bui l ding tanks . Waste water that i s  acceptabl e  for processing 
in the E PICOR- 1 1  system i s  that which has lodi ne-1 31 and Cesium- 1 37 
concentrati ons of l ess than 1 00 uCi /ml (intermedi ate l evel waste) . Water 
that has h i gher radioact i v i ty than intermedi ate l evel waste wil l be the 
subject of a separate envi ronmental  assessment . The tanks i n  TMI Uni t  2 
auxi l i ary bui l ding whi ch are to be processed usi ng the EPICOR- 1 1  system 
are the fol l ow i ng :  

l .  Reactor cool ant bl eed tanks (3) ; 

2. Mi scel l aneous waste hol dup tank ; 

3 .  Auxil i ary buil di ng sump ; 

4. Auxil iary buil di ng sump tank ; 

5. Neutral i zer tanks (2) ; 

6. Waste evaporator condensate tanks (2) ; 

7 .  Contami nated drai n  tanks ; 

8. Miscel l aneous sumps (4) . 

3 . 3 . 3 Vol ume and Acti vity of the Water to be Processed by the EPICOR- 1 1  System 

Tabl e 1 contai ns a l i sting of was�e water inventori es stored i n  TMI Uni t  2 
aux i l i ary bui l ding tanks whi ch are intended to be processed by the E PICOR-1 1 
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aux i li ary bui lding tanks whi ch are i ntended to be processed by the EPICOR-II 
system • .  Table 2 contains a li sti ng of pri nci pal radi onucl i de concentrati ons 
present i n  the waste water for radi ologi cal dose consi derati ons for each of 
the sources in  Table 1 .  Table 3 li sts the half-li ves of the pri nci pal rad i o­
nucl i des l i sted i n  Tabl e 2. 

The l iqu i d  vol umes are establi shed from tank level measurements taken by 
plant personnel. Acti vi ty levels are established from li qu i d  samples 
analyzed by i n-plant staff, as well as by Babcock & Wil cox. All li qu i ds 
processed through the EPICOR- 1 1 sy stem w i l l  have activi ty level s of less 
than 1 00 uCi /ml of Cs-137. Cs -137  wi l l  be the predomi nant and controlli ng 
i sotope at the time these l i qui ds are processed. · 

3.4 Des i gn Features for Spi l l  Preventi on 

There are a number of des i gn features buil t i nto the EPICOR- 1 1  system to 
prevent spi ll s of radi oacti ve water. The followi ng i s  a listi ng of these 
features and a di scussi on of each : 

1 .  The pi ping carry i ng radi oacti ve contami nated water from the mi scel­
l aneous waste hol dup tank i n  the aux i l i ary buil di ng through the yard 
to the EPICOR- 1 1  system i n  the chemi cal cl eaning bui ld i ng i s  enclosed 
w i thin  a four-inch di ameter guard pi pe. Radi ati on shi eldi ng has been 
provided around the guard pipe to mi ni mi ze personnel exposure ( see 
Section 4.0 for a di scussi on of radi at i on shi e l d i ng and personnel 
exposure) ; 

2. The chemi cal cl eaning bui l ding i s  of waterti ght sei sm i c  Category 1 
concrete constructi on to a hei ght sufficient to contai n  the water 
i n  the large hol dup tanks i n  the event of rupture of these tanks; 

3. Al l system overfl ow l i nes run to the chemi cal cleani ng buildi ng 
sump. The sump pump routes all col l ected leakage to the off-spec 
water receivi ng/batch tank. The sump pump i s  started e i ther 
manual ly from the control panel or automati cally. If pump start 
i s  automati c, it occurs when the sump l evel reaches a preset 
hei ght. A h i gh sump l evel a l arm i s  also provi ded on the control 
panel i n  the control bui l d i ng ;  

4. Water l evel in the prefi l ter/demi neral i zer i s  mai ntai ned by a level 
probe and a sol enoid val ve. On hi gh leve l ,  an alarm will sound at  the 
pump control panel i n  the control bui ld i ng ;  

· 

5 .  Level i nstrumentati on i n  the demi nerali zers i s  s i m i lar to that for 
the prefi lter/demi nerali zer. The high level alarm for the demi nerali zer 
wi l l  annunci ate in the control bui ld i ng ;  
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6. For the cl ean water recei ving tank. and the off-spec water rece i vi ng/ 
batch tank., an overfl ow l ine with a l oop seal is provi ded near the 
top of the tank.. The overfl ow l i ne routes any tank. overfl ow to the 
chemical cl ean i ng bui ldi ng sump. Tank. l evel i ndi cati on i s  provi ded 
on the control panel i n  the control bui l di ng ;  

7. Al l sy stem components whi ch have fl exibl e hose connecti ons are 
provi ded w i th dri p trays to col l ect l eakage. Tubi ng from these dri p 
trays i s  routed to the nearest fl oor or equi pment dra i n ; 

8 .  Al l sy stem l i qui d p i p i ng i s  wel ded sta i nl ess steel to prevent system 
leakage. Al l i nstal led f i tt i ngs and hoses have pressure rati ngs that 
exceed the ma�i �um di scharge pressure of the pumps u sed. Al l di scharge 
hoses have a pressure rati ng of 600 psi g or greater. Al l hoses and 
f i tti ngs wi l l  be hydrostati cal ly  tested pri or to use. Pump di aphragms 
are desi gned to rupture at pressure greater than 1 25 psi g. The 
maxi mum avai l abl e air pressure to dri ve the pumps i s  1 00 psi g  ( thus 
protecti ng di aphragm i ntegri ty) . Al l hose connecti ons are taped and 
wrapped w i th pl ast i c  to contai n  dri ps from f i tti ngs. 

9 .  Al l aux i l i ary bui l d i ng tanks are vented and operate at atmospher i c  
pressure. 

There are al so des i gn features to prevent spi l l s of radi oact i ve contami ­
nated water from the tanks i n  the aux i l i ary bui l di ng whi ch are to be 
processed i n  EPICOR-II. These features have been previ ousl y  eval uated 
and found acceptabl e  i n  the Safety Eval uation Report rel ated to the 
operati on of the Three Mil e  Isl and Nucl ear Stati on, Uni t  2.7 As ind i ­
cated i n  that document, these desi gn features wi l l  i ncl ude l evel instru­
mentati on whi ch wi l l  al arm i n  the control room, and curbs and drai ns which 
wi l l  col l ect l i quid spi l l age and retain  i t  for processi ng. A l so, the 
rel ease of al l processed l i qu i ds from TMI Uni t  2 i s  through the TMI Uni t 1 
or 2 di scharge l i nes. These di scharge l i nes have radi ation moni tors 
whi ch wi l l  al arm and automat i cal ly  i ni t i ate cl osure of the di scharge val ve s  
on a preset val ue. 

We have also eval uated the potenti al consequences of a pi pe break. i n  
the EPICOR- l l  system i nsi de the chemi cal cl ean i ng bui lding. From a 
radi ologi cal standpoi nt, the worst case pi pe break. i s  a break. i n  the 
l i quid  waste i nl et pi pe to the EPICOR-II prefi l ter/demi neral izer. We 
conservati vely assumed that duri ng the acci dent, the EPICOR-II system 
operator woul d not moni tor the system parameters for l os s  of li qui d f l ow  or 
processi ng pump shutoff from each of the three process ves sel s, or notice any 
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abnormali ti es on the remote TV v i ew i ng system . Further, we assumed that· 
the enti re contents of approxi mately 20, 000 gallons from the mi scellaneous 
waste holdup tank would spi ll on the floor and parti ti on i odi ne wi th a 
factor of 0.0075. The parti ti on factor (the rati o of the quanti ty 
of a nucli de i n  the gas phase to the total quanti ty i n  both the 
l i qui d and gas phases when the l iqui d and gas are at equili bri um) value 
of 0.0075 i s  based on data presented i n  NUREG 001 7.3 

We assumed that the water i s  from the •c• reactor coolant bleed tank and 
that the i od i ne concentrati on i n  the spi lled water i s  3 uCi /cc (the 
h i ghest concentrati on as of June 1 5, 1 97 9) .  The bui ld i ng ai r i s  venti ­
lated through the chemi cal cleani ng bui ldi ng ai r fi ltrati on sy stem con­
s i sti ng of H EPA f i lters and charcoal adsorbers and the i od i ne i s  subjected 
to an assumed decontami nati on factor (DF) of  20. As suming a conservati ve 
meteorologi cal di spersi on factor (deri ved from R. G. 1 .4) 8. The calculated 
i nhalati on thyroi d  dose to an i ndi v i dual at the si te boundary is less than 
0.001 of the 1 0  CFR Part 20 l imi t. 

We have also consi dered the potenti al consequences of a fai lure of the 
monorai l  system resulti ng i n  the droppi ng of a l i ner of demi nerali zer media  
dur i ng li ner transfer operati ons. We conservati vely assumed that, even 
though the li ner i s  a carbon steel vessel, i t  ruptures when dropped re­
leasing i ts contents to the truck loadi ng pad. Si nce the demi neral i zer 
medi a  will be dewatered pri or to removal, the contents w i ll be a relati vely 
dry materi al whi ch w i ll �ema i n  on the loadi ng pad. 

In addi ti on, we conservati vely assumed that, even though there i s  no dri v ing 
force for the radi oacti vi ty to be removed from the resi ns, the i odi ne 
parti ti ons from the res i n  beads i n  a manner s i mi lar to that di scussed above 
for water parti ti on i ng and becomes ai rborne . Based upon the speci f ic  
activi ty of  i od i ne on the res i n  correspondi ng to the i odi ne i nlet 
concentrati ons of 3 uCi /ml ( the hi ghest concentrati on as of J une 1 5, 
1 97 9) and the meteorology di scussed above, the calculated i nhalati on 
thyroi d  dose to an i ndi vi dual at the si te boundary i s  less  than 0.01 of 
the 1 0  CFR Part 20 l i mi t. 

3.5 Des i gn Features to M i n i m i ze Gaseous Releases 

There are a number of des i gn features bui lt i nto the EPICOR- 1 1  system 
to mi nimi ze gaseous releases to the envi ronment. The following i s  a 
l i sti ng of these features and a di scussi on of each : 

1 .  The chemi cal cleani ng bui lding has been sealed wi th an epoXY sealant 
to mi n i m i ze both i nleakage and outleakage of a i r; 
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2. An exhaust ventil ati on sy stem has been added to the bui l ding to main­
tai n the bui l di ng at a negati ve pressure. This prevents outl eakage 
of a i r  from the bui l ding and al so routes any airborne radioacti vity 
in the bui l di ng to the exhaust ventil ation fi l tration system ; 

3. The fi l trati on system, consisti ng of H EPA fil ters and a charcoal 
adsorber provi des removal  of radi oacti ve particul ates and radio­
i od i ne, respecti vely, from the bui l di ng air before i t  i s  rel eased 
to the envi ronment ; 

4. A radi ati on moni tor i n  the venti l ati on sy stem ductwork provides an 
i ndi cati on of radi ati on l evel s both l ocal ly and in the control 
bui l di ng. In additi on, the radi ati on monitor wil l provide an al arm 
i f  the rad i oact i v i ty i n  the rel ease exceeds a predetermi ned l evel 
(thi s predetermined l evel wi l l  be specifi ed i n  the system operating 
procedures and i n  the plant radi ol ogi cal effl uent techni cal 
speci fi cat i ons) .  In thi s  manner, rel eases of radi oacti vity wil l be 
careful ly control l ed w i th i n  the predetermi ned l i mits  set forth in  
the system operati ng procedures and the pl ant radiol ogical effl uent 
technical  speci fi cati ons; 

5. Wi th i n  the pl ant, the system tank vents are provi ded with i n- l ine 
heaters, moi sture separators, HEPA fi l ters, charcoal adsorbers, and 
H EPA fi l ters to adsorb evol ved i odi ne and remove parti cul ates. The 
vents from the prefi l ter/demi neral i zer and demineral izers are vented to 
the off-spec water receivi ng/batch tank ; 

6. The bui l di ng sump wil l be a covered sump. Iodine fi x i ng chemical s wi ll 
be added to the sump to minimi ze i odi ne rel eases ; 

1. Iodi ne fi xi ng chemi cal w i l l  al so be added to the off-spec receiving/batch 
tank and to the cl ean water recei ver tank. 

We have cal cul ated gaseous rel eases as  a resul t of operati on of the EPICOR-
1 1  system based on the des i gn capabi l i ti e s  of the sy stem and the contami ­
n ants i n  the waste water. Ba sed on these cal cul ations, we esti mate the 
release of Xe- 133 wi l l  be l ess than 1 C i  and the rel ea se of I- 131 wil l be 
l ess  than 1 x l o- 4  Ci as  a resul t of process i ng al l of the auxi l iary 
bui l di ng water. The off-s i te dose, as  a resul t of such rel eases, woul d be · 

i ns i gni fi cant (i .e., a total boqy dose of l ess  than 0.0001 mrem and a 
thyroi d  dose of l ess than 0.01 mrem; these doses are l ess  than O.Ol t 
and O.lt, respectively, of the total bodY and thyroi d dose des i gn 
objecti ves of 10 CFR Part 50, Appendi x  Il 3) .  The bases used i n  
thi s esti mate are as fol l ows : 
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1. Data obtai ned on nucl i de activity l evel s i n  the reactor cool ant and 
the reactor cool ant bl eed tanks ; 

2. Data on EPICOR-II system flow rate and chemi cal cl eani ng bui lding 
ventil ation rate ; 

3. Design of charcoal adsorbers on the off-spec receiving tank vent 
and i n  the chemi cal bui l ding venti l ati on exhaust fi l trati on system. 

3.6 Conformance of EPICOR-II System Des i gn wi th NRC Regulatory Gui des 

1. The EPICOR-II liquid waste process i ng system and buil d i ng housing 
the system meet the design criteri a of Regulatory Gui de 1.143.9 

2. The buil ding ventilation system for the bui l ding housi ng E PICOR-II 
is desi gned in conformance with Regul atory Gui de 1.140.1 0 

3. The effluent monitor for the buil ding ventil ati on exhaust system 
for EPICOR-II is in conformance w i th the requi rements of 
Regul atory Gui de 1.21.11  

4.  The radiation protection des i gn of the EPICOR-II system, the chemi cal 
cl eaning facility, and the spent fi l ter and res i n  hand l i ng systems are 
consistent with the guidance of Regulatory Gui de 8.8, •rnformati on 
Relevant to Insuring that Occupati onal Radi ati on Exposure at Nucl ear 
Power Systems wil l be as Low as is Reasonably Achievabl e.• 

4-0 Occupational Exposure 

A design criterion for the faci l i ty was that occupati onal exposure shoul d 
be maintained "as low as is reasonably achi evabl e." Therefore, the des i gn 
wa s made consistent with the gui dance of Regul atory Gui de 8.8. The secti ons 
below describe the desi gn and operati onal features i ncl uded to mi ni m i ze 
occupational exposure. The anti cipated dose rates and occupati onal  exposures 
are al so described. 

Concrete shi e l d  walls, 12 inches thi ck and 13.5 feet hi gh, surround the 
EPICOR-II processi ng area. The prefi l ter/dem i neral i zer is i n stal l ed ins i de 
a cyl indrical concrete cask, 12 i nches thi ck. The cask i s  then surrounded by 
a rectangul ar l ead brick wal l ,  5 i nches thi ck. The top of the prefi l ter/ 
demi neral i zer is covered with a portabl e l ead shi el d. The pref i l ter/ 
dem i neral izer is a lso covered by a steel l i d, 5 inches thi ck. The l i d has 
cutouts for the hose connecti ons. The cati on bed dem i nerali zer i s  i nstalled 
i ns i de a cyl indrical concrete cask, 12 i nches thick. The cask i s  surrounded 
by a portabl e l ead shi el d  and by a steel l i d, 5 i nches thi ck. The li d has 
cutouts for hose connections. Shiel d col lars wil l be instal l ed around the 
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pipes in these cutouts on the prefilter/demineralizer and cation demineral i zer. 
The mixed bed demineralizer is also surrounded by a rectangular lead bri ck wall , 
3 inches thick. The strainer is shielded with 8 inches of concrete block. 
The post- f i lter is shi elded with 3 inches of lead brick. The feed line 
from the TMI Unit 2 auxiliary building i s  shielded by l ead bri cks, 4 i nches 
thick. The shield bell used to transfer the spent prefil ter/demineralizer 
and cation bed demineralizer onto the transport vehicle and cask provi des 
3-1/2 inches of lead shielding. Concrete walls, 24 inches thick, 
separate the rooms through which the building is accessed from the room 
containing the prefilter/demineralizer and demineralizers. A water box 
window, 18 inches thick, is included in this wall to allow direct viewing 
of the system from a shielded area. 

The EPICOR-II facility has radiation monitors mounted inside the lead 
brick walls around the prefilter/demineralizer and the demineral izers. 
The design criteria call for the prefilter/demineralizer to be changed 
if the prefilter/demineralizer reaches a dose rate at contact of 
1000 rem per hour. The cation bed demineralizer, mixed bed demineralizer , 
strainer, and post-filter will be changed when dose rates at contact 
reach 400, 20, 3, and 3 rem per hour, respectively. We estimate that there 
will be approximately 50 changes of prefilter/demineralizers  and demin­
eralizers as a result of EPICOR-II processing of the intermediate l evel 
waste water in the auxiliary building. This estimate is based on the 
prefilter capacity and the demineralizer ion exchange capaci ty. The total 
volume of solid radwaste generated is estimated to be approximately 
2500 cubic feet based on 50 changes of prefilter/demineralizers and 
demineralizers. 

The truck which is used to transfer the spent prefilters/demineralizers 
and demineral izers to a temporary on-site storage facility has a cylindrical 
reinforced concrete shell 15 inches thick. The transfer shield bell hol ding 
the spent prefilter/demineralizers or cation bed demineralizer w i ll be 
placed inside this concrete shell for additional shielding. The mixed bed 
demineralizer will be lifted into this shell without a transfer bell. 
After transport from the chemical cleaning buil ding to the temporary on-
site storage facility, the spent filters and liners will be transferred 
from the tranfer bell to individual shielded cells for temporary storage 
prior to shipment to a low level waste burial facili"ty. As shipping casks 
become available, the liners wi ll be hoi sted from the storage cell i nto the 
transfer bell, and, thence, to a licensed shipping cask for off-site di sposal 
in an approved facility. 
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The control building for EPICOR-II is located outside of the chemical 
cleaning building. The operators can control the system in the facility 
from this control building by means of remote cameras, controls and 
readouts from instrumentation. Using the crane and transfer bell, the 
spent prefilter/demineralizers and demineralizers can be removed from the 
faci l i ty wi thout enteri ng the EPICOR-II room. Si nce the hose connecti ons 
and di sconnecti on of the prefi l ter/demi neral i zer and demi neral i zer process 
vessel s wi l l  requi re di rect handl i ng by personnel ,  qui ck connect/di sconnect 
hoses and caps w i l l  be used. Ladders wi l l  be provi ded to faci l i tate access  
to the tops of the prefi l ter/demi neral i zer and demi neral i zers to make 
connecti ons. Features are i ncl uded to a l l ow fl ush i ng of piping and hoses 
and to al l ow  samp l i ng to be performed from the outside of the EPICOR- 1 1  
room. 

The operators for EPICOR- 1 1  wi l l  be trai ned i n  the operati ons of the system. 
Thi s  trai n i ng w i ll i ncl ude numerous tri al  operati ons of the various systems 
before radi oacti ve water i s  proces sed. The EPICOR- 1 1  system uses the 
same type of equi pment that the operators are al reaqy experienced i n  
operati ng. Coverage by heal th physics  personnel wi l l  be provi ded when­
ever the EP 1 COR- 1 1 bui l di ng i s  accessed. 

Ba sed on the contact dose rate l i m i ts on the prefi l ter/demi neral i zer and 
demi neral i zers, the shi e l d i ng provi ded for the process vessels, and the 
thi ckness of the l ead bri ck wal l s, the fol l owing i s  a di scussi on of est i mated 
radi ati on dose rates. · 

The esti mated radi ati on dose rates outside of the l ead bri ck wal l s  sur­
roundi ng the prefi l ter/demi neral i zers, cation bed demi neral i zer and mi xed 
bed demi neral i zer are 3 0, 1 and 10 m i l l i rem per hour, respecti vely. The 
estimated dose rate on top of the steel cover pl ates above the prefi l ter/ 
demi neral i zer and cat i on bed demi neral i zer i s  100 and 40 m i l l i rem per hour, 
respecti vely, with approxi mately 1 rem per hour above the cutouts due to 
streami ng. The estimated dose rate above the mi xed bed dem i neral i zer 
i s  20 rem per hour. The est i mated dose rate at contact wi th the stra i ner 
and post-f i l ter i s  3 rem per hour. The esti mated maxi mum dose rate outside 
the fac i l i ty i s  1 mi l l i rem per hour except duri ng prefi l ter/demi neral i zer 
or demi neral i zer remova l  by crane. The est i mated dose rate out s i de of the 
the fac i l i ty i s  1 mi l l i rem per hour except during prefi l ter/demi neral i zer 
or demi neral i zer remova l  by crane. The estimated dose rate out s i de of the 
transfer bel l i s  60  m i l l i rem per hour with the prefi l ter/demi neral i zer i n  
the bel l and 2 5  m i l l i rem per hour with the cat i on bed demi neral i zer i n  the 
bel l .  The esti mated dose rate outside of the shi el d  she l l on the truck i s  
4 m i l l i rem per hour with the prefi l ter/demi neral izer i n  i t, 2 m i l l i rem 
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per hour with the cation bed demineral izer in it, and 700 mil l irem per 
hour with the mixed bed demineral izer in it . The estimated dose rate at 
a distance of 50 feet from the truck for each type of vessel is l ess than 
1 mi l l irem per hour .  For a very short time during pl acement into and 
removal from the truck or storage cel l ,  the mixed bed demineral izer could 
have a maximum dose rate on contact of 20 rem per hour .  As discussed in 
Sections 5.2.1 and 5 .2 .2, the estimated dose rate in both the interim 
storage facil ity and concrete storage facil ity areas is 5 mil l irem per 
hour. To reduce occupational exposures in the interim storage facil ity 
and concrete storage facil ity areas, these areas wil l be roped off, thus 
not permitting normal personnel access . In this way, there wil l be very 
l ow  l evel s of occupational exposures whi l e  the l iners are stored onsite . 

The estimated maximum dose to an individual at the site boundary on a 
continuous basis is l ess than 1 mil l irem . This dose incl udes al l of the 
handl ing operation and is l ess than 4% o f  the 25 mil l irem annual l imit 
in 40 CFR 190. 

Disconnections of hoses and capping of spent prefil ters/demineral izers 
and demineral izers wil l  be the highest occupational dose activity 
associated with EPICOR-II operation . These activities require direct 
handl ing by personnel in radiation fiel ds above the prefil ter/demineral izer, 
cation bed demineral izer·and mixed bed demineral izer of 100 mil l irem per 
hour, 40 mil l irem per hour and 20 rem per hour, respectivel y .  Al though 
radiation l evel s above the cutouts in the steel pl ates above the prefil ter/ 
demineral izer and cation bed demineral izer wil l be higher due to streaming, 
use of proper tool s for disconnections wil l make exposure to these 
streaming fie l d s  unnecessary .  We estimate that a prefil ter/demineral izer 
or demineral izer can be disconnected and capped by a trained operator in 
an average time of about 30 seconds . 

Ba sed on the frequency that these activities wil l be necessary, we estimate 
that operation of EPICOR-II wil l cause 1-5 man-rem of occupation dose . 
This estimate incl udes al l activities invol ved in the operation of 
EPICOR- 1 1, the handl ing and transfer of l iners to and from the temporary 
storage facil ity, up to the time when the spent prefil ter/demineral izer 
l iner and cask or spent demineral izer l iner and cask is l oaded on the tr.uck 
for shipment to an approved burial facil ity . This estimate is a very smal l 
percentage ( l ess  than 1%) of  the total annual occupational dose at a nucl ear 
power pl ant . The dose to individual s  invol ved in the operation of EPICOR-I I  
wil l be within the l imits of 10 CFR Part 20 and maintained a s  l ow as is 
reasonabl y  achievabl e .  The dose to individual s  wil l be of similar magnitude 
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to that norm�lly recei ved by i ndi vi dual workers at a nucl ear power plant ( i .e. 
approximately 7 00 mi l l irem/year) . 

5.0 Management of Solid Waste 

5.1 Introducti on 

The operati on of EPICOR-II wil l generate approximately 50 l iners of 
dewatered solid waste (prefilter media  and i on exchange res i n) whi ch wi l l  
require on- site handl i ng, temporary on- s i te storage, packagi ng, trans­
portation, and ul timate burial i n  an approved l ow l evel waste buri al  
faci lity. The prefil ter media and i on exchange resins  wi l l  be changed 
wel l  before any resin degradati on coul d occur due to radiati on l evel s. 
The 50 l i ners will include approxi mately 32 prefi l ter/demi nerali zer 
l iners, 8 cation bed l iners, and 6 m i xed bed l i ners. The prefi l ter/ 
demineral izer and cation bed liners are 4' d i ameter by 4' h i gh cyl i ndri cal 
vessel s and the mixed bed liner is a 6' diameter by 6' h i gh cyl i ndrical ves se l .  
Since spent l iners wil l be generated at a fa ster rate than they can be packaged 
and shi pped off-site, due to l i mited shi ppi ng cask avai l abi l ity, they wi l l  
be temporarily stored in an on- site faci l i ty and shi pped as  casks become 
avail abl e. An interim storage faci l i ty has been constructed for temporary 
on- site storage of spent liners unti l a l arger concrete, weather-protected 
(from freeze-thaw cycl es) facil ity can be constructed (e sti mated completi on 
is November 1 ,  1 979) .  The NRC on- s i te staff has provided des i gn cri teri a 
and guidance for both storage faci l i ti e s  from ini tial conceptua l  des i gn to 
final design approval .  For the i nteri m storage faci l ity, the staff pro-
vided daily monitoring and inspecti on of the constructi on act i v i t i e s  to 
ensure conformance with des i gn cri teri a. 

5 .2 On-Site Storage of Sol id Waste 

5 .2 . 1  The Interim Storage Facil ity 

An interim storage facil ity has been constructed i n  the Uni t  2 cooli ng 
tower desilting basin which can provi de shi el ded storage for 28 spent 
l i ners from the operati on of EPICOR-II. The fac i l i ty i s  located i ns i de 
the diked area of the stati on and i s  protected aga inst the stati on des i gn 
basi s fl ood (1 , 1 00, 000 cubic feet per second of ri ver fl ow) . The facili ty 
consists of sixteen cel ls 4 .5' in di ameter by a• high and twel ve cell s 7' 
in diameter by a• high. The smal l er di ameter cel l s  are si zed to accommodate 
spent prefil ter/demineral izer and cati on demi neral izer l i ners from EPICOR- 1 1  
and the l arger diameter cells are s i zed to accommodate the spent mi xed bed 
l iners from EPICOR-II. The cel l s  consi st of gal vani zed corrugated metal 
cyl i nders which have been provi ded w i th wel ded steel pl ates to act as a 
base. The base pl ates are pai nted on the outsi de surface to i nhi bi t 
metal corrosion and the cylinder/p l ate weld j o i nt was epoxi ed for the 
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same purpose . The insi de surface of the cell is coated, up to a height 
of several feet, with a speci al paint that permits the surface to be 
easily decontaminated . In addition, each cell is provi ded w i th a 
galvanized drip pan in which the liner is placed to col l ect any l eakage. 
or dri ppage . The 1 eak i ntegri ty of the 1 i ner, the ce 1 1  s and the dri p pan 
will prevent migration of rad i oactivity from the li ners to the groundwater. 
In addition.to that protecti on, a well wi l l  be dril l ed i n  the proxi mity of 
the storage facility whi ch wil l  be monitored to assure that no acti v i ty 
migrates from the l iners to the groundwater .  The cell s are pl aced on 
compacted earthen f ill i n  the Unit 2 desil ting basin  and backfi lled w i th 
compacted earth to provi de stabil ity and shiel ding for the cell s. The area 
around the cel ls i s  provi ded with a gravel base and topped w i th several 
inches of asphalt . The area around the cells i s  al so graded to direct 
rain water away from the cel ls . Each cell is provi ded w i th a 1 6-ton 
rectangular concrete shi eld pl ug (31 thi ck) . The storage cel l and p l ug 
are designed to limit the contact dose rate to 5 mrem/hr or l es s. A l l 
transfers of spent liners i nto and out of the storage cel l s; i ncludi ng 
removal of and placement of the shield plugs, wi l l  be made w i th a mobile 
crane ( 1 00-ton capacity with 1 1 01 boom) which i s  dedi cated to the facili ty. 

We.considered the effect of dropping of a liner in the i nter i m  storage 
faci l ity .  The radiolog i cal effect of this acci dent wi l l  be the same as 
the liner drop acci dent in Secti on 3.4. 

5.2.2 The Concrete Storage Facility 

The concrete storage facil i ty will be a modular structure w i th each modul e 
consisting of approximately 60  storage cel ls. The modu l es  wi l l  be built 
on an as-needed basis. The module wi l l  be located i n  the prox i m i ty of the 
interim storage facility and suffi cient space exi sts to construct up to 
si x modul es .  The modul e desi gn wi l l  resemble a rectangul ar- shaped con­
crete tube with dimensi ons of 571 wide by 911 l ong by 1 91 h i gh. The 
module base will be 31 thi ck and wall s wil l  be 41 thi ck for requi red shi el d i ng 
(i.e. less than 5 mrem/h r from al l surfaces) . The concrete storage faci l i ty 
i s  also l ocated in the di ked protected area of the stati on and i s  protected 
from the stati on desi gn basi s flood . 

In additi on to the di ke, the el evation of the structure wi l l  be suffi cient 
to accommodate the stati on design basis  fl ood. The modul e  cel l s  wi l l  
consist of concrete shiel ded, gal vani zed, corrugated steel cy l i nders with 
wel ded steel base plates . The cel l  di mensions wi l l  be 71 i n  d i ameter by 
1 31 high . The top shi e l d i ng for the cel l s  wi l l  be 31 thi ck rectangul ar 
concrete plugs . The pl ugs wi l l  be needed to prevent rai n water i nl eakage 
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to the cells. The cell i nterior surface will be pai nted w i th a coati ng 
whi ch will faci li tate decontami nati on. The leak i ntegri ty of the liner 
and the cel ls wi l l  prevent mi grati on of radi oacti v i ty from the li ners to 
the groundwater. In add i t i on to that protecti on, the cel l base pl ates wi l l  
be provi ded w i th a dra i n  l i ne leadi ng to a sump to col lect washdowns or l i ner 
dri ppage. The sump wi l l  hol d  approxi mately 1 000 gal l ons and wi l l  be equi pped 
w i th l evel i nd i cat i on and al arm on hi gh l eve l .  Al l l i quids col l ected i n  
the sump wi ll be samp l ed and analyzed for radioacti vi ty and processed as 
requi red (for examp l e, through EPICOR-I) . Non-radi oactive sump water (for 
exampl e, rain water) wil l be di scharged through a radi ation monitor to the 
stati on drai nage sy stem. The sump wi l l  be desi gned to the seismic cri teria 
of Regul atory Gui de 1 .1 43. The modul e  wil l be servi ced by the same mobi l e  
crane whi ch i s  uti l i zed for the i nteri m storage faci l ity. The modul e will 
be capable of housing one l iner 6' in di ameter by 6' h i gh per cel l or two 
l i ners 4' i n  di ameter by 4' h i gh per cel l ,  thus prov i d i ng considerabl e 
fl exibi l i ty i n  the storage scheme . Al l l iner transfers i nto or out of the 
cel l w i l l  be as  descri bed for the interim storage facil i ty. The modul e  
wi l l  be desi gned to protect the stored l iners from the freeze-thaw cycl e  
and the sump wi l l  be protected from freezing . Shi pment of l i ners to an 
approved buri al  faci l i ty wi l l  occur as l icensed shippi ng casks  become 
ava i l abl e. 

We consi dered the effect of dropping of a l iner in the concrete storage 
faci l i ty. The rad i o l ogical effect of this acci dent wi l l  be the same as  
that discussed for the l iner drop accident in Section 3.4. 

5.2.3 Packagi ng and Transportati on of Sol id Waste 

Al l sol i d  waste from the operati on of EPICOR-II wil l be packaged and 
transported i n  accordance with exi sting DOT and NRC regul ati on s  ( i .e .  
49  CFR Parts 1 7 1 -1 7 9 and 1 0  CFR Parts 20 and 7 1 )  to a l icensed burial 
facil ity for ul f�mate disposit i on .  Section V-E of the Fi nal Environmental  
Statement (FES) for Three M i l e  Isl and Nucl ear Stat i on, Units 1 and 2, 
provides a di scussion of the potential  hazards associ ated with the trans­
port of radi oactive materi al s and estimates of the radi ol og i cal  i mpact to 
members of the general publ i c. Section 5.4 of the Fi nal  Supplement 
(NUREG-01 1 2) to the FES, dated December 1 976, provides an update of this 
discussion . The pl anned shi pment of packaged sol i d  waste from the operation 
of EPICOR-II does not al ter the discussi on of the radi ologi cal  i mpact 
a s soc i ated with the transportation of sol id waste al reaqy provided i n  the 
FES and the suppl ement to the FES . 
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6 . 0 Al ternati ves to Water Processi ng and the Use of EP I COR- I I  

There are three bas i c  al ternati ves for handli ng the TMI  Uni t  2 i ntermedi ate 
l evel radi oact i ve waste water . One i s  transport of li qui ds offsi te, a second 
is conti nued storage of l i qu i d  in TMI  Uni t  2 auxili ary bui lding tanks, and 
the thi rd i s  proces s i ng to cl ean the water for ultimate di spos i t i on .  F i rst , 
we consi dered the shi pment of contami nated water di rectly off-s i te . Because 
of the hazards  i nvol ved, such as potenti al spi l lage due to transportati on 
acci dents and shi el d i ng requi rements, and because the low level waste buri a l  
grounds wi l l  not accept free li qui d wastes for buri al, the staff concludes 
that packaged l i qui d wastes woul d not be an acceptable alternati ve .  

The second al ternati ve consi dered, the conti nued storage of water i n  
ei ther the TMI Uni t  2 aux i l i ary bui l di ng tanks o r  additi onal new storage 
tanks, woul d resul t, fi rst of al l ,  i n  a conti nued accumul ati on of occu­
pati onal exposure in order to ma i nta i n  the plant in a safe shutdown 
condition. The conti nued storage of l i qui d i n  the TMI  Uni t  2 aux i l i ary 
bui l d i ng tank s ,  o r  i n  add i t i onal new storage tanks, represents a source 
of di rect and a i rborne radi ati on to the workers who must occupy the 
aux i li ary bui ld i ng to ma i ntai n  the pl ant i n  a safe shutdown condi t i on 
i ncl ud i ng such acti vi t i es as taking sampl es, making plant modi fi cati ons, 
operati ng the gaseous radwaste system, taki ng radi ati on surveys, performi ng 
ma i ntenance act i v i t i es on · system components, and decontami nati ng the 
affected areas of the enti re ·bui l di ng .  The worker problems associ ated 
w i th water storage are exacerbated by requi red water movements due to 
water i nleakage or the need to move water from one tank to another to 
provide surge capac i ty . The staff estimates thi s  is presently resulti ng 
i n  an occupati onal exposure of about 1 5  man-rems for each month thi s  si tua­
t i on remai n s  i n  i ts present state . Furthermore, the i nabi l i ty to perform 
requi red mai ntenance act i v i t i es i n  the aux i li ary bui dl i ng has an ulti mate, 
del eteri ous i mpact on rel eases of radi oactive materi al s  i n  gaseous effluents 
to the envi ronment because of l eakage from components whi ch contai n  affected 
gas. Second, and more i mportant, there i s  l i tt l e  rema i n i ng surge capaci ty 
for add i t i onal l i qui d waste l eft i n  the TMI  Uni t  2 tanks . As of July 3, 1 9 7 9, 
a total of about 280 , 000 gal l ons of waste water had been col lected in TMI  
Un i t  2 tanks, l eavi ng approxi mately 25 , 000 gal l ons of avai lable surge capac ­
i ty .  (The surge capaci ty i s  the amount of tank storage capaci ty avai lable 
to recei ve additi onal i nputs) . W i th dai ly water i nl eakage rates rangi ng 
from 0.2 to 1 .0 gpm from components within  the auxi l i ary bui ldi ng, the waste 
water i nventories are i ncreas i ng on a dai ly  bas i s, further reduci ng the 
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avai lable surge capaci ty. If surge capac i ty i s  lost , thi s  creates potenti al 
problems such as tank overflows , system spi llage , etc • •  Avai lable surge 
capac i ty i s  needed not only for da i ly i nleakage , but also for recei pt of 
conta i nment bui ldi ng water , should the need ari se for transfer. The l evel 
of water in the containment bui lding i s  also ri sing (due to conti nuous 
component leakage) and poses a threat to components in the lower 
elevations of the buildi ng .. Should a conti ngency ari se , some water i n  
the containment building may have to be transferred to availabl e  TMI 
Unit 2 tankage to prevent the fa i lu re of components necessary for the 
continued safe shutdown and rehabilitation of the facility . 

Storage of water could be accompli shed in addi ti onal new storage tanks , 
which would have to be constructed especially for this purpose , but 
these new storage tanks would represent a source of occupational exposure 
similar to that for the Unit 2 auxiliary building tanks . In addi tion , 
the addition of new tanks would do li ttle to relieve the i mmedi ate surge 
capacity problem discussed above since i t  would take a long period of t i me 
to con struct tanks , and a building to house these tanks , which · would 
meet the design criteria required for components to hold thi s radi oacti ve 
water . 

The third alternative is processing the water to remove the radi oact i v i ty. 
By processing the wa ste water in the aux i liary buildi ng tanks , the major  
source of direct and airborne radiation i s  removed and chemi cally bound 
on an immobile matrix (i .e . prefi lter and res i n  material). P rocessing 
of wa ste water also reduces the li keli hood of tank overflows ( due 
to .limited surge capacity) a nd subsequent transport of the contami na-
t i on to the environment . There exists three (3) opt i ons for processi ng 
the wate r :  

1 .  Existing Radwaste Systems 

TMI Unit 2 water can be processed in the existi ng TMI Unit 1 or 2 
radwaste systems . However ,  s ince these systems are not specifi cally 
des i gned for handli ng intermedi ate-level waste s , the systems are not 
capable of producing water of suffi c i ent quali ty for d i scharge. In 
addit i on ,  the overall recovery would li kely be delayed since water 
recycling back through the system would have to occur to achi eve 
water capable of satisfying release requi rements. The effects of  
the overall acci dent would be expanded to equi pment and pl ant systems 
(Unit 1 )  not now exposed to the acci dent produced intermedi ate-level 
waste. 

2 .  New EPICOR-II Radwaste Sy stem 

The new EPICOR-II Radwaste System is specifically desi gned to proces s  
intermediate- l evel waste and ,  therefore , it i s  capabl e o f  produci ng 
di scharge quality water by mean s  of a proven technology (i.e. , ion 
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exchange methodology) . The system h operati onal all owing a recovery 
sequence to proceed in an orderly, ti mely fashi on. Although i t  i s  a 
newl y constructed system, suffi ci ent t i me i s  avai labl e to ful ly  test i t  
and . demonstrate i ts operability, reli ab i l i ty, and operator prof i c i e ncy. 

3 .  New Radwaste Systems 

T he most vi able alternati ve to a fi l trat i on/demi neral i zati on proces s  
for the cleanup o f  i ntermediate-level waste i s  the process of 
evaporati on and subsequent condensati on of the di sti lled water. An 
evaporati on process was rejected on the bas i s  of the long lead t i me 
requi red to make the system ava i labl e (at l east s i x  months). In 
add i ti on, systems employ i ng evaporators are not as rel i abl e as 
fi ltrati on/demi nerali zation systems due to such evaporator probl ems 
as pump fai lure and tube fa i lure, resulti ng in evaporator outages 
approx i mately 30� of  the ti me.3 Thus, a system empl oy i ng 
evaporators would be less effi ci ent i n  reduci ng the large i nventory 
of i ntermedi ate-level waste . Based on operati ng experience at other 
plants, the requi red addi ti onal maintenance on an evaporator system 
due to the evaporator outages would result i n  hi gher occupati onal 
exposures than for a fi ltrati on/demi nerali zer system . Speci al des i gn 
provhi ons could miti gatge thi s  di fference, however. ,,. 

It i s  therefore concluded that protecti on of the publ i c  health and safety 
woul d be enhanced by the processi ng of the contami nated water to the 
maximum extent possi bl e si nce i mmobili zati on of the act i v i ty currently 

· held in  the liqui d  woul d render thh acti v i ty a less li kely source of 
publi c  or occupati onal exposure . It i s  also concluded that the best 
al ternati ve i s  to process i ntermedi ate-level waste through a system 
speci fi cally designed for that purpose, namely, the EPICOR- l l  processing 
system. The earl i er the deci si on to proceed w i th water processi ng 
(i rrespecti ve of the method) i s  made, the less the total accumulated 
exposure, occupati onal and publi c, i s  li kely to be. Once the water i s  
removed from the auxil i ary bui lding tanks , the dose resul ting from 
the ultimate decontami nati on of structures and components wi l l  be 
i ncurred regardless of the method used for processi ng of the water. 

7.0 Evaluati on of Impacts 

The processing of contami nated waste by the EPICOR-II system w i ll 
entai l exposure to workers as descri bed above and rel eases of smal l 
amounts of Xe- 1 33  and I - 1 31 to the envi ronment. Occupati onal exposures 
of less than 5 man-rem consti tute about 1 percent of the anti ci pated 
man-rem exposure for one year of normal faci li ty operati on. Off-si te 
exposure is expected to be less than one mrem whi ch i s  well w i thin  
applicabl e NRC and EPA  guideli nes . 
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Si nce the maj or source of di rect and ai rborne radi ati on i n  the 
aux i li ary bui ldi ng w i ll be removed by processi ng the i ntermedi ate-level 
waste water through E P 1 COR- 1 1 ,  the occupati onal exposure would be less 
than the exposure i ncurred by leavi ng the waste water i n  storage. Also , 
by processi ng the waste water to allow for component ma i ntenance and 
decontami nati on acti vi ti es , the off-si te releases i n  gaseou s effluents 
can be reduced .  from current l evels. Therefore , we conclude that the 
processi ng of the aux i l i ary bui ldi ng contami nated water through 
EP 1 COR- 1 1 w i ll not have an adverse i mpact and wi l l  probably  l essen 
the i mpact of the alreaqy contami nated water. 

8.0 Summary 

Our evaluati on supports the conclusi on that the proposed EP 1 COR- 1 1  
system i s  acceptable because : 

1. The desi gn of the EP 1 COR- 1 1 system meets or exceeds the gu i dance 
gi ven i n  Regulatory Gui de 1.143, 1.140 and 1.21 ; 

2. The system des i gn i s  such as  to prevent spi ll s of radi oacti ve water ; 
even i n  the unl i kely event of a spi ll ,  our evaluati on of the con­
sequences of thi s  event show that they are i ns i gn i fi cant;  

3.  The system desi gn i s  such that  releases of radi oacti ve materi al in  
gaseous effluents wi ll be i n s i gni ficant;  

4. The des i gn and operati onal consi derati ons to mi n i mi ze occupati onal 
exposure are consi stent wi th the gui dance g i ven i n  Regulatory Gui de 8 .8 ;  

5 .  The occupati onal exposure due to system operati on and handli ng and 
storage of soli d waste corresponds to less than 1 percent of the 
normal annual average for a nuclear power plant;  

6.  The dose at the si te boundary due to di rect radi ati on from the system 
operati on and handl i ng and storage of soli d waste will be a smal l 
percentage of the l i m i ts of 40 CFR 190. 

Based on our esti mate of gaseous releases duri ng operati on of the EP1 CORE- 1 1 
system , i ncludi ng a rel ease due to an acci dental spi ll ,  and our esti mate 
of occupati onal dose and our esti mate of di rect radi ati on off-si te ,  we con­
clude that the operati on of thi s sy stem does not consti tute a si gni ficant 
envi ronmental i mpact.  We further conclude that the health and safety of 
the publi c  w i ll not be endangered by operatfon of the system i n  the proposed 
manner and that such acti vities  wi ll be conducted i n  full compli ance w i th 
the Commi s s i on • s regul ati ons . 
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9 . 0 Conclusion 

We have determi ned, based on this assessment, that the proposed use of 
EPICOR- 1 1 for the processing of contaminated waste from the TMI Unit 2 
auxiliary bui lding will not si gnificantly affect the quality of the 
human envi ronment . Therefore, the Commission has determined that an 
environmenta l  i mpact statement need not be prepared, and that, pursuant 
to 1 0  CFR 5 1 .5 ( c) ,  issuance of a negative declaration to this effect 
i s appropri ate. 
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TABLE 1 

RAD I OACT I V E  WATER VOLUMES FOR TMI U N I T  2 
WH I CH W I LL BE  PROCESSED BY  EP I COR- I I  

Reactor Cool ant 
B l eed Tank A 

Reactor C ool ant 
B leed Tank B 

Reactor Cool ant 
B leed Tank C 

Neutral izer Tank A 

Neutralizer Tank B 

M i scel l aneous Waste 
Hol dup Tank ; Auxiliary 
Building Sump and Sump 
Tank ; Miscellaneous Sumps 

Waste Evaporator Condensate 
Tanks ; Contaminated Drain 
Tanks 

VOLUME { gall ons) 

77,250 

77, '1.50 

77,250 

8, 7 80 

8, 7 80 

1 3, 500 

16,200 



I - 1 31  

Cs- 1 34 

Cs- 1 36 

Cs- 1 37  

Ba-1 40 

H - 3  

I-1 3 1  

Cs- 1 34 

Cs- 1 36 

Cs- 1 37  

Ba-1 40 

H-3  

TABLE 2 

CONCENTRAT I ONS OF P R I NC I PAL NUCL I DES I N  TM I UN I T  2 
AUX I L I ARY BUI LD I NG TANKS TO BE PROCESSED BY 

EP I COR- I I CORRECTED FOR RAD I OACT I V E  DECAY TO 6/ 1 5/ 7 9  
uCi /ml  

Reactor C ool ant Reactor Cool ant 
Bl eed Tank A Bl eed Tank B 

1 . 9  2.8 

6. 5 7.6 

0. 28 0. 2 9  

28 35 

0.09 0.3 

0. 23  0. 2 7  

Miscel l aneous Waste 

Reactor Coolant 
Bl eed Tank C 

3.0 

7. 7 

0. 28 

35 

0. 2 9  

0. 2 9  

Evaporator 
Hol dup Tank Auxi l i ary Condensate 
Bui l ding Sump and Tank s ;  Con-

Neutral izer Neutral i zer Sump Tank ;  Mi scel - taminated 
Tank A Tank B l aneous Suml!s Dra i n  Tank s ·  

0. 1 5  0 . 1 8 1 .0 < 1 0-l 

0.56 0. 7 2  2. 4 < lo- 1  

0.01 0.02 0.08 < 1 0- l 

2. 5 3 . 3  1 0. 1  < 10-l 

. 0 1  0 .03 0.8 < 1 0- l 

*NA *NA 0. 98 *NA 

*Not analyzed as yet . H- 3 levels are estimated to be l ess  than 0. 2 uCi /ml . 



I - 1 31  

C s- 1 34  

C s - 1 36  

C s - 1 3 7  

Ba- 1 40 

H- 3 

TABLE 3 

RADIOACTIVE HALF-LIVES 
OF PRINCIPAL NUCL IDES 

: ·  . . . . . . . . . . .. . . 
' ,l_ 

Radi oacti ve Hal f-Li ves 

8 . 08 day s  

2 . 07 years 

1 2 . 9  day s  

30 years 

1 2 . 8  day s  

1 2 . 2  years 

: '  . . .  

. . ·  ' ' , . . :. � : ;·, . . ' ; ' ' .  � . ' 
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