
TM1 Progr.m Office 
Attn: Mr. Lake Barrett, Dep uty Director 
U .  S. Nucle ar Regulatory Cocmi11ion 
c/o Three Mile Island Nuclear Station 
Middletown, PA 170S7 

Dear Sir: 

M•troPOI•tan Edoson Comp•nv 
Pon Otfoce Bo• 480 
'-'•Ot!l�town, Penns·,rv•n•a 17057 

Februuy23, 1981 
LL2-81-0033 

Three Mile Island Nuclear Station, Unit 2 (TMl-2) 
Operating Licen•e No OPR-73 

Docket No. SG-320 
Use of EPICOR 11 for RCS Water 

The p urpose of this letter is to requeat your approval of continued use 
of the EPICOR 11 System for its intended use, the processing of intermediate­
level waste water. The licensee was ordered by the Ccccission on October 16, 
1979 to "procptly begin the process of dec:ontcinat ing the intercediate-lev!l 
waste water" free TMI-2. However, as the water ir:tended to �e proc:eued is the 
now intermediate-level water in the Reactor Cooling Syst� (RCS), Technical 
Specification 3.9.14 requires your prior approval for such processing along �ith 
your approval of r�lated procedures in accordance with Technical Specification 
6.8.2. 

The reasons for which we believe this request Jnd your e�peditious approval 
at thia time are appropriate are set forth below. 

In sucmary: 

o EP1COR-Il was designed to process "intercedii.:e-level waste water." 
RCS water nov meets the definition of "intermediate-level waste 
water." 

o While the M�orandum which accompanied the October 16, 1979 Order 
excluded RCS water processing from the EP1COR-1I charter, at that 
time RCS water vas identified as "high-level". Time, vith dilution 
an� decay, has reduced the contained contaQination to the 1nteroed1ate­
level concentration. 

o The NRC hat ascribed a high priority to clean-up of the RCS water as 
well as the containment sump water and to minimization of ecployee 
exposure to radiation. 
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o It ia deairable that EPICOR-II be uaed for RCS vater proceaaing as 
it ia deaonatrated, exiating and available. No other syatea at 
THl-2 meeta any of theae three par..etera vith the capability of 
handling intermediate-level vaate vater. 

A reviev of the record ia in order. 

Soon after the Harch 28, 1979, accident at THI-2, construction of a ayste= to 
procua radioactively contaminated vaur containing up to 100 )JCi/ml* of radio­
ative material vas started. This ayatea vaa named EP1COR-11. The Commisaion 
directed itt technical ataff to prepare an environmental asaessment of the use 
of EPICOR-II. The Staff publiahed thia Stat�ent on August 14, 1979. After 
reviewing the Environmental Assea�ent •• v�ll aa acme 40 comment• received from 
the public, the Commisaion iaaued a Memorandum and Order on October 16, 1979 
\ott ich directed the licenaee to "promptly begin the proceu of decontaminat ins 
the intermediate-level vute vater from THl-2 by operating EPICOR-II." The 
Order aho atated, 11In order to 'Ceduce the inherent dak from the contaminated 
vater moat expeditiously and prudently, the licenaee ahould to the extent 
poasible proce11 all the water once through the EPICOR-II aystem" (Emphatia 
added in both quoti'tions). 

In Table 1 attached to Chairman Ahurne'a January 12, 198.1 letter to Mr. 
Dieckamp, tvo activities are identified •• "Activities required for reducina 
the intermedi ate and long-term thrutt to public: and worker health and ufety". 
It� 17 of that table is "Develop the capability to decontminate the radioactive 
vater within the reactor building sump and the reactor coolant aystem." 
Itn 23 is "Continue ope rat ion of the EPICOR-ll System on an .u needed bas is." 
This further emphasized the NRC's desire that requested action carries a hign 
priority. 

A number of other quotations from the record that bear out the consideration 
that EPICOR-It vas approved to proces1 intermediate-level vaste water vithout 
limitation •• to its source are appended to this letter. 

A atudy of these quotations or, indeed, of the full docuoents, seems to 
.ead to the following considerations: 

o EPICOR tt vat designed to proces1 intermed�ate-level waste water 
(1-lOOpci/�:�1), not high-level waste vater (>100JJCi/e�l). 

o The Commission excluded, in itt M�orandum--not in its Order--the 
proceaaing of then high-level vaate vaters in the reactor con­
tainment building and reactor coolant syste=, pres�bly because they 
had contZDination levels vell above that for vhich EPICOR-ti vas 
designed. 

o The Comoission's Order, as well aa the Staff'• O'Cder for Modification 
of License, directed the expeditioua proceuina of "inter=ediate-level 
vaste vater," vithout limitation aa to its source. 

microcurie• per m1lliliter 
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o Considerat ions of possible leakage, exposure of employees and pro­
tect ion of the �ublic health and safety cited in the Commisa ion'a 
Meaorandum are JUSt as pertinent to the expeditious processing of RCS 
vater aa they were for the Auxil iary and Fuel Handling Bu ilding 
vater. 

Having reviewed the background of regulatory actions related to !PICOR-It, 
ve nov turn to the present. S ince ·the datea of the £PICOR-II related Orders, 
there have been several very s ignif icant changea: 

o The most compell ing and s ignif icant change between October, 1979 
and January, 1981 is that the gross beta-a� level of the vaste has 
been reduced due to dil u t ion and decay to the 7G-7SJUCi/ml ranae. In 
October, 1979 this contam ination vas -11 over 100 JJC i/ml. The 
orig inal de f in it ion of "intermediate level" vaau vas bued on the 
cesi� and iodine-131 content. The cesium is nov dovn to about 
30 u C i/ml, wh i l e  vater from the C/RCBT processed in the EPICOR-11 
system contained soce 67 �C i/ml of ceaiu.. Cesium ia still the 
radionuclide of princ ipal interest as related to personnel expoaure 
as it ia by far the predominant gamma ea i tter. 

o The EP1COR-I1 ayste: has proven to be rel iable and to quite adequately 
meet ALARA and public safety requ irements wh il e  processing over 
500,000 gallon• of inter=ediate-level vaste vater. 

o Inorganic ion exchange media are nov used in the tP1COR-11 prefilter 
in l i eu of organic res ins. 

o The oria inal object ive of a high decontamination efficiency of 
E?IC0�-11 has been oet. The current require.ent is that decon­
tamination be adequate for the water'• in-plant use such as for 
decontam ination, shiel ding or return to the reactor coolant system. 

o The integrity of the reactor coolant system certainly baa not in­
creased w ith time but, undoubtedly baa been reduced to some extent, 
thereby increasing the l ikelihood of a leak. 

o The primary charter for tP1COR-ll, initial clean-up of post accident 
waste water in the auxil iary and fuel handling buil ding ia essen­
tially complete so that EP1COR-11 ia nov available f�r other nec essary 
and similar vork. 

An inherent factor related to this request ia that it ia propoted that the 
EPICOR-11 System be used w ith no basic change fra. the vay it has been used (as 
ordered in October 1979), i.e., to decontaoinate water w ith �adio�ctive con­
tam inants in the ace range (1-lOOJJCi/ml} 111 that for vb ich it vas duigned and 
baa been operated. 
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A compariaon of the several aapects of the proposed operation to past 
o�ration ia in orde:-� 

Ion exchance media 

No change. It is planned that water, as now, will be 
fed to EPICOR-II from an RCBT and returned to another 
RCBT. 

As stated above, the prefilter would be loaded with only 
inorganic media. Material in the deoineralizer vessels 
would be selected to perfo� the desired decontamination. 
The objective would be to reduce the radionuclide 
concentration to Qbout 0.01 uci/ml, but to leave in the 
water boron and aodium necessary for the water to be 
returned to the RCS. 

Prefilter radionuclide loading This would be held (pending NRC approval for a 
higher limit) at the same 1300 Ci limit as has been past 
practice. 

Liquid effluent to river 

E�plovee expoaure 

Operatin, procedures 

No change 

M at present, zero. 

No change on EPICOR-11 operation. Exposure of those 
required to be near expoaed parts of the RCS would be 
reduced. 

None of the EPICOR-11 or solid waste handling procedurrs 
would require any change to handle RCS water other than 
minor changes, principally of an evolutionary nature. 
New or changed procedures would be required for th� 
movement of water from and back to the reactor. 

Accident li�lihood and conseguence No change 

Yhile ve have been Jnable to identify any aspect of EP1COR-11 processing �f 
�CS water more adverse than has been experienced in its prior operation, there 
are definite advantages to be realized by decontaainating RCS water at an early 
data by uae of EP1COR-11. Some of these are: 

o Cse of EPICOR-1! vill significantly r�duce :-adiation exposure of 
eoployees whose du ties bring them near ex9osed p arts of the prieary 
cooling systeo. Indeed, SOQe areas are considered to be inaccessible 
because of the radiation from the RCS. If EPICOR-II is not used pro�ptly 
rather than the alternative of waiting until SDS processing of contain­
cent s�p water is complete, current hi�h radiation rat�s will p ersist 
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•uch Ionge�. Should a �jo� leak develop in one of theae areas, 
�epair would result in significant expoau�es. If it becomea necessary 
or deai�able to uae the Hioi Decay Heat Removal Syatem (HDHRS), lover 
activity RCS wate� would •arkedly reduce radiation expoaure during 
uintenance of the MDH.RS. 

o �ile majo� leakage of the RCS ia not expected, it ia poasible. 
Obvioualy, the conaequencea of a leak would be ��eatly •itigated if 
the wate� ve�e decontaminatnd. 

The only non-benefit we have identified f�os uae of EPICOR-It to decon­
taminate the RCS wate� is that the volume of aolid waste vould be g�eater froo 
EPICOR-11 than from the S�S. Trade-off of thia negative factor vs. the 
aeve�al benefita is a matter of judge=ent. We have concluded that the benefits 
listed above conaide�ably out veigh the one negative factor. 

We therefore find: 

o Use of EP1COR-11 to decontaminate RCS wate� is not cont�a�y to, 
but �ather fully in accord with, the literal vorda of related Orders, 
and is consistent with the aense of �gency expreased the�ein. 

o Changes in related facto�• since those Orders were issued in October 
1979, .ake it nov desirable that EPICOR-11 be utilized to process 
RCS vater. 

o Proposed EPICOR-11 operation on RCS vater does not differ from 
proceasin& which has been ?t�for.ed, .aking unnecessary any furthe: 
aafety or enviroa.ental review. 

o To not utilize the available EPICOI-tt Syst� to cl�an up the 
RCS vater in the most expeditious poaaible vay would be inconsistant 
vith the ALARA requirements of the NRC. 

o The expeditious clean-up of ICS vater by usina the EPICOR-11 S�steo 
vill enhance the public health and safety by reducing the adverae 
consequences of an unlikely but possible leak in the ICS. 

Accordingly we request that the NRC expeditiously cooside� the above 
request and arrive at an ea�ly and poaitive conclusion. On our �eceipt of 
approval of the action ve vill prepare the necessary revisions to and/or nev 
procedures for your ap proval prior. to ope�ation of EPICOR-tt on RCS vater. 

ClOt: 1.�: lh 

cc: 

Sincerely, 

/Sj Q.I.BCYI! 
C. K. Hovey 
Vice-P�eaident and 

Director, nu-2 



INTENDED USE OF EPICOI-Il 
EXCERPTS FROM THL I£CDID 

NUREC-0591 1 "Environ�ntal Aueum
_
ent 1 Ute of EPICOR-Il at Three Mile hland, 

Unit 21" Augult 141 1979. 

Page l. " • • • , treatment and ditpositiGD of vater ia the ruttor ton-

tainment building vill aho be covered in a aeparate assessment." 

II .letdown ( , • •  ) froa tbe reattor toolant syttea has resulted 

in a net increase to the ianotory; • • " (of waite vater in 

the Auxiliary Building)." 

Page 2. " • • •  the design basis of \obidl [EPICOR-11] vas to decontaminate 

water vi th an att ivi ty level up to 100 � i/ml of 1-131 and 

Cs-137 1 the prindpal radioouc:Udet present in the vute vater 

for radiological dose toasideratioas." 

''**lntet"'llediate-level vute is defined as vute having 1-lJl and 

Ct-137 tontentration• greater than l}Jti/al but leas than 

100 )It i/ml." 

The Com=ission's Memorandua and Order of October 16, 1979. 

The Memorandum 

Page 1. " • • •  the Commission's Uthaital staff has recommended that 

Metropolitan Editon, the liceaaee for Three Mile Itland, be 

permitted to operate an EPICOt-II filtration and ion exthange 

detontamination syatem to decoatamiaate intermediate-level 

vaate vater nov held in tank• in the TMl-2 Au xiliary and fuel 

handling building." 

Page 2. ·�e radioactivity concentratioos ot vaste vater in the reattor 

building and in the prwry coolant .yatems have been measured 
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(This directive also appears in tbe same wording in the October 

18, 1979, Order for Modification of License.) 

Page 15. 114. This Order . . .  don not autborize ... processing of any 

waste water other than intet"'IM!diat e-leve 1 waste water." 



Page 3. 

Page 6. 
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at greater than lOOJ,Jei/ml for tome i1otope1. This vane 

water is re ferred to as high-level ·waste water." 

II 
• .  the retention -f conta=inated water in the auxiliary 

building contributes to the occupational expoture of workers at 

the nu Site.11 

"Successful operation of EPICOR-11 will terve to transfer the 

significant radioactive contaminants from a =obile form (suspen­

sion in water) to a fixed form (held in filter and ion exchange 

resin materials.)" 

'�he use of this system will �bilize most of the radioactivity 

presently dispersed in the intermediate-level vater, which 

requires large storage volumes and involves •t least some pos­

sibility of leakage, by transferring this radioactivity to the 

compact, more easily stored EPICOR-11 resins thereby reducing 

the potential hazard to workers and the public of an excessive 

accumulation of intercediate-le·tel waste vater. 

The Order 

Page 14. "1. The licensee shall promptly begin the process of decon­

taminating the intermediate-level waste wa�er froo �-2 by 

operating EPICOR-11. Prior to operation, the licensee shall 

consult the Director of NRR for ap proval of tbe final operating 

procedures and design and 'onstruction details. In order to 

reduce the inherent risk from the contaminated water most 

expeditiously and prudently, the licensee should to the extent 

pcssible proceu all the water through the EPICOR-Il System."· 
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