
Pit PTogram Office 
Attn: Hr . Lake Barrett, Deputy Director 
U. S. Nuc:leaT Regulatoey Co:nislion 
c/o Three Mile bland Nuclear Station 
Middletown, Pennsylvania 17051 

Dear SiT: 

MeuopaiitlnEdiu:onCornpany 
Pou01het8o•480 
ModdltiD-.Po~nnwh•n•f 17057 

February 2 , 1981 
LL2-81-002D 

Three Mih Island !iuclear Station, Unit 2 (PII-2) 
Openting License No . DPR-73 

Docket ::o. 5Q-J20 
LineT !'lodule Su::rp Contu1nation 

Fotvorded hen:~o~ith in accordance 1.1ith our LL2-81-0019 of January 27, 
1981, is our report on the Liner !'lodule Sump Contaaination. 

We ~o~Ul continue to keep you advised of our findings. 

If you have any questions on this, please let ~:~e knO\l, 

CKH:RIS:djb 

EncloauTea 

Sincerely, 

/!!~ C.I:..Ho~ 
V1ce-Pnaidant and 

Director, TIII-2 

cc : Bet'llard J. SnydeT, Program Director, 1':11 Prograa Office 

8 f02JO O'(f0, I 
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"lHREE MILE ISU.''D ~1lct£AR STATION 

UNIT 2 (ntl-II) 

OPEMTION LICESS£ NO. DPR-73 

DOCKET ~"0. 5o-J20 

SOLID lt:AST£ STAGINC FACILITY 

Sl.'MP CO~'TA.'tiSATION RfPORT 

T. Shdton 
January 28 . 1981 
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INTROOL'CTION 

£!!!.!!!! 
Liners containing spent 1011 exehanae udia froa. the operation 
of EPICOR41 and EPICOR-11 an ttond in an Interim Storage 
F..:ility (ISF), and in the Solid t.dw .. te Sugin& FatUity 
(SWSF). The htter is profl:dad with dnins to • aw:.p fro= 
\lhich collected vaur cw be puaped, aonitored, and ultil:l&tel~ 
disposed of in •n appropriate 111&Dner. Very low levds of 
·n.dionuclide ccmta:ainatioa have been found in this waur. 
This report pruenu findia&s to date fro. invastiaatiou~ 
of this contamination. In &ddit.ioo, until uuntly, 
EPICOR-1 and EPICOR tt liners wen a cored in the ISF. 
Tritiu:a conta111ination v• found in tvo ISF atorac• 
locations sfur the Uneu that b..t been stored v~n 
transferred to the $\."SF. .Ul the contamination levels 
.re considerable below IOCR Part 20 limits for dis-
charae to unrestricted areas. HO\I'ever, as the contacination 
is 111usunble and above badr.•cround leveh , :110nitorins of 
the sucp will continue. 

This report uu forth: 

"'Probable sources of Vater 
"'An~lyt1c1•1 resulu 
•Conclusions 
"'Future activities 

PROBABLE SOURCES OF RATEJt 

~ 

The s=:p liquid levd h .. bun IDOnitored reauhrly Iince Au;ust 
of 1980. Fr0111 that date throuah January 1$, 1981, the auc:~p 
liquid hvel has increued 3 inchaa, vhich corresponds to 
appro:d:nate1y 70 aallooa. Total water in the sUIIIp on January 
15, 1981, wu about 150 &allons . Vilud inspectioo or the s~Jr.:p 
indlcltes that the 111ajor constituent of water inleakaae to the 
sump is probably rainwater via a dehctive aasket in the sur:~p 
access c.nhole, This vas substantiated by covering thr A and B 
stora1e 1110dule drain inll:s to the sump for several veeks vith 
plastic baas and observio&; the a1:10unu of liquid collected . 
Periodic observuion of vuer volumu in these baas indicate:! 
aaall a1110unts of vater collected aa a function of tice (or. 
the o1·der of several !U pu week) follO\Ied by .. laue vol\Ce 
collected Con the OTdlr or :a aallon per day) . Thia latRit 
vo ll,ll!le collected coincided vith aurt up and tnt ~o-ork 
related to check out of ctnlduc:tivity probes designed to 
detect the pnunce of vatar in the drain outleu, and 
neaated the validity of any water collected a:~d sa:::ple 
analyaes were not perfor.ed. 
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Examination of the atonae ;~odulea bas indiuud that amall · a::~ount ~ 
of rainwater aay ba enterina 10111e atoraae cella (and theu fore 
the a,..p) via huhy aealins between the shield pluaa and ankeu, 
ainca nylon lifting atnpa penetr.tte the sell ina surface in a ll 
ulla eonuinin& 6 x 6 linen or atad:in& pht!onas . 

Y! 
Liquid baa been found in the botto111 of a nUI!bu of the 
cdh of the ISF (cdh 2 and 20) . Whila no obvious 
pnhvay baa bean obut"''ad, it is postulated that tbe 
principal aource of this vater abo ia rain. 

AKALntc.u. RESULTS 

~ 

Several sen of analytical reaulu are appended IM:nto : 

*Table 3 . 1-2 

*Atuctun«nt 1 

*Attachment 4 

Sloi'SF aump .. mple ndioacUV'e 
analysis naulu 
Slo:SF auop sample and nn 
environaental aroundw1ter 
monitoriaa vell umple dladcal 
analyab . 
Teledyne radioactive aulylla 
re•ulu of water and aedt.ent 
aa=plaa fr011 araaa near the SlOSF . 
Teledyne radioactive analysis 
ruul u of SWSF e\aP weter. 

Results or swsr aU~:p liquid uaplee deting beck to April s. 1980 
Cue Table ) . 1-1) have been obtaiaed and anelyud.. Initial s ~~::~p 
contninaticm vas ob~erved in a July 2, 1980, sa.ple (Gross 
8ua-Ca=u of 6 . 35 E-8 ~Ci/Ql), and vu subsaqllftltly verfied in 
a July 16, 1980, umple. TritiUD hu been detected in umplu 
aince July 16, 1980, and haa re~~~ained virtually constant et 
E-OS~Ci /el levels . Early in !liovmber 1980, e ·~ eecple was 
sent off-eite to SAl. Ruults of this anelyde iDdicate the 
presence of cesium 137 (1 . 22 E·08~Ci/Dl). Thie pruence of 
ceeium hes not been verified vie other sample results ; ho1.1ever, 
other ofhite saaples to date have not been couated eub~equent 
to eample liquid eva:-oraticm. Teledyne has been instructed 
to boil dollft the December S, 1980 ac::ple and analyze the 
reaidue . 

Pouible inleak.au of groundvaur 

The concentrations of radionucltdes determined u sh<noTI in 
Attechlllent 1 ere not abnomal vhen compared to other &r oundvacer 
and sediment preunt at the nil site. Thue, then te no indt
catton of leak•&• fr11111 the sUIIIp to &roundwater . Bove\ler , this 
eubject vtll continue to be pursued •• p.ll't of the ongoing 
monitoring procra111 as in Attachment ) , 

- :~ 
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).2.3 ISF Cells 

I1:1 addition to the analytical nsulu attached hereto, 
analyse. were wade of sampha of the water found in the 
ISF celb. The tritiua content w.ta found to be only 
3 . 4 E-SuCi/llll in Cell No. 2 and 6.0 E•S\ICi/ml in Cell 
No. 20, \l'hile reaulu froa other eelh froa which sa:z~phs 
were taken indicate no tritiUIII present. 

3.3.4 Cocpuilion to P.ut 20 

4.0 

4.1 

4.2 

4.3 

I111portant to ccmsideraticm of the poadble hazard relaud 
co the a~.~~:~p water contamination ia the fact that the lOCF'R 
Part 20, Appendix a, Table It, Column 2 lU.it for concen• 
tntion of trituilll in water dbcharaed to unreatricted 
areas is Jxto-3 , well over an order of .. znitude hisher 
than the SUI!IP water tritiUI:I contant . Similarly the Part 
20 li:~it for cuium-137 1a 2:dO•S 11Ci/ml, over NO orders 
of 1111gnitude above the sump w•ter concentntion. 

CO:.Cll!SIO~S 

The concentrations of both tritiua and cesiUIII-137 in the sump 
water are significantl.> below li~iu in lOCFlt Put 20 for 
water to be discharged to unrestricted areas. 

Source of W.tter 

!t is probable that the princ:ipll source of water found in the 
sUDp is rainwater . It is vny unlikely that ground,..ater 1• 
leakina into the su=p. - :."':' 

Source of cont&::~ination 

It is known that air c:ontainina water vapor vUl escape throue;h 
tnaded, pluued connections on the liners at SOllie 2pi1J. \o'ith 
changes in ttl'lllperature, the pressure in the liners vill fluctu
ate, .. king "breathina" a likelihood. This could well be the 
source of the tritiUIIII found. Cesi\1111 could c0111e fr0111 ainor 
external contamination of the linen carried by water which 
entered the cell via the nylon liftins atraps (Parasraph 2 . 1, 
above) and flowing over the liners to the drains and thence 
to the s0111p. To date, :,o conclusive data exist that confir-:~1 
liner Ieakase. Ndther does conclusive evidence exist that 
verifies containers not leaking. !lased on infomation to date, 
it is our opinion that liner "breathing" is the &alt. probable 
cause of this tritium. contardnl.tion . 

5.0 Ftrt\IIU: ACTIVITitS 

S.I \:aur tnlukage 

5.1.1 ~ 
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In order to li~lt "'Uer inle:ak1ge directly into the IUI:p, 
the '""'P •cc:.as ~~anhole aaske.t will be nplaud. Also, 
the ~~anhole cover vill be -edified in such a .anneT so &5 
to limit , .. ket dac.~ge vhen r11110vios and replacins the 
eanhole cover . 

So th01t conu~:~ination sources aay be 1110re cle1dy defined, 
the A and I ~:~odule drain inlets to the sump will rrc~&in 
in phce and be periodically cbec:ke.d for water collection. 
If a sufflcient UICiunt of water b collected f~ either 
dnin, the contents ~o-111 be analyzed 1nd results forvarded 
to the ~'RC . 

5. 1.2 ~ 

As ti1:1e ~miu, the nylon stnps which penetrate the 
sealinf surface between the shield plugs and. gaskets will 
be modified to alleviate this v11ter tnnsport .ode- into 
the storaze oodule cells. 

!'lonitotins ProFt"a .. s 

It is our position that direct leakAge of liquid froa 
stored linen can be detected by chanae• ia ·~ wau:r 
cheaistry and/ or ndionuclide content. Accordinaly, 
ban line infom.etion ~o~hich h .. been and is being accu=uhud, 
can be uud for cocparhion with an~ futun dau which 
aight shov a aarked chanae in contuin.1tion. ln support 
o! this, " sa:~jllin; proara:a h .. been initiated to obtai:\ 
periodic or.s1te a:\:l. o!!sitc :sn:.lysb of Lhe s-.. -s; IVI"r' Uqui~. 
This proarao "'ill include ndloilotopic and c~ical 
analysis of the s~.~~:~p liquid {Attach!:ltlnt 2). 

5.~.~ An environt:~enul 1110n1torina proaram has aJ,;o been initiate~ 
to periodic"llY .. =rple surface water and sedi~:~enu in the 
south drain11se ditch and water fro:~~ excavation areas near 
the S\o.'SF. Additionally, inatallation of .onitorin@ wells 
in the 5\.'ST ana b cunently bdna studied (Attac.l=ent 3). 

:-: 



TASL.E 3.1-1 SWSF Sl.I"MP SA."!PLE RADIOACTIVE A.'W.YSlS RES\.'LTS 

TRJTIUM GROSS BITA-GAtf1A GAI'IIA·SCAIO 
~- .!?!!!. ~ ( A(t :t~l ) J!JE1ill ~ 

36790 4/5/80 llO llO 

36791 4/S/80 llO llO 

42443 6/12/80 LLO LLO LLO 

43365 6/25/80 llO 

43366 6/25/80 LLO 

44275 7/2/80 llO 6.35E-08 

44276 7/ 2/ 80 llO 

44935 7/ 9/80 llO LLO llO 

44936 7/10/ 80 llO 

45483 7/15/ 80 LLO 

45484 7/15/80 LLO llO 

45619 7/16/ 80 7. 75[-05 1.68£-07 llO 

46068 7/22/80 LLO 

49144 9/ 8/80 1. 34£-07 LLO 

50243 9/29/ 80 5. 4E-05 llO 

5024~ 9/29/80 7.2E-OS llO 

51E£1 10/29/eo 3 . 9E -o: 1.2E-OB Gross Beta 
(Cs-137} 1.4[-07 .._, .,,.,., 

sent to SAl·-
BOILED 

.: ~ 

52898 11 / 25/ 80 2.8£-05 llO LLO 

77121 12/ 5/80 2.6E-OS LLO TELEO'!NE-NOT 
SOILED 

The S)"CCbol "--" denous no analysis of the designated type 



TAJLE 3.1-1 S<:Sf SV'MP SA.'ii'LE "-'"'D THl L'NIJtO~iAL CJtOL':Io"'D\.IATEit 
HOSITORlt>C ._'ELL SAKPL£ O!L'tlCAL A.'W.'YSIS 

~ 
SWSF SUMP GII:QlmOWAT[II:{RJ.N!iE) 

ph 7 •. 93 6.47-9.91 

CONOOCTIVITY ur..ho/cm 960 

TOTAL SOLIDS mg/1 562 1070 

TOTAL DISSOLVED SOLIDS mg/1 sss 
TOTAL SUSPENDED SOLIDS mg/1 

SULFATE t:lg/1 58 0. 10·0.35 

CHLO~IOE aq/1 
9.7 9·23 

SlllCA mg/1 n .s sto2 3.5-13.6 

TOTAL PHOSPHORUS mg/1 O.S1P04-P o.ot-4.16 

IJ"!-:U~;JA NJTRO:itrl mg/1 3.63NH3-N 

NITRATE ~JTROGEII mg/1 16.0 N03-N 

S001UI~ mg/1 so.o 11·107 

TOTAl JROil1:19/1 1.82 1.1-11 

TOTAL C&.LClU~I r.:<J/1 2i .2 107-1070 

iOT;.L 1-::.;·;rsnm :::;!1 7.3 11-107 

TOTAl :.LU:·tWUil rn;/1 0.1 11-107 

TOTAL ZWC m;/1 0.50 0.11-1.1 
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Approxillate. Loc;:ation. 
Where Samples \:ere Taken 
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Attac.tiQent 2 

METROPOliTAN EDISON COMPANY .._.~--~---

To B. D. Elac 
X. L. Harner 

...... ~i~~i'·s~~~ogps 
Dla Jaauary 20, 1961 

Due to recent GPU and NRC concerns with respect to the 
Long·Tero Storage Modules (A & B) swrrp contaminAtion 

:~~g;~~o\!i~e~1!~:!~i~~~ ~=i~n!n~~!:~== a s~~~ib! 
in accordance with the following : 

1. Liquid 

Frequency 
Location 
Analys is 

2. Liquid 

Frequency 
Location 
Analysis 

3 . Liquid 

Frequency 
Location 
Analysis 

Storage Module (A & B) Sue~p; One 
gallon 
Once per week 
On site 
TritiUCI , Cam.a Scan, Gross leta 
Ca:::ma . Then boil down sample and 
perform another Gu=a Scan and 
Gross Beta GG:~Da count on the resi· 
due . 

Storage Module (A & B) Su=p; One 
gallon 
Once per month 
Off lite (SAl) 
Same as in (1.) above . 

Storage Module (A & B) S\Cl) ; One 
gallon 
Once per month 
Off lite (SAl) 
Chec.ical (per Attachment 1) 

Please provide copies of the results for the above 
sL-:~ples, as t.•ell as any other sm:~ples you deem neces· 
sary, to J . Daniel and ~:~yself in a timely manner. If 

~~~1 hf~!e a~~ ~~~~!~~n~h~0~~d~!~:n!:i!t p~~~ji9. please 

TAS/jw 
attach . 

7:11 -~ 
T . A. Shelton 

CC : J . J . Bnton, J . A. Daniel , C. P . Deltete, J . Hess 
G. K . Hovey, File 

. INTEA·DFFICf: MU10AANDUL\ 

- ·.:--::-



To 

Attachment 3 

,1:-.:'\o:.try 6, Bill 
k'J.R-191 

TllkEt HlLE ISt.AND NUCI.EAJI: !'TATJON 

.... --- -
tnter-ftr·ric<! r~~er\10rz;1 ( •. -.1 

l.lXEJI. STOito\CE tiODULE ENVIRot..""tEWTAL tiONlTORlNC 

w. E. RJethle Loaron Mba. lnt'l l .irport 

tn response to recent concern expressed by the NRC relative to potenthl 
envf.roruaenul cont.:am!n~i1on of around and surface v•ter ori1:lnatin1 fr011 the 
Above rehrenced hc:ilith:a, the followin& sups l'lave been inirJJ~ted: 

I. As of Dece111ber 8, 1980, samplina of surhce "'•ter ~nd sedhltenu :In the 
south du:lnaae ditch was :Incorporated into the weekly &rOUtldwater 
1110nitortna proara~~~. S.ampl1n& locations an presenud in n,ure 1 
(uuched). 

2. Honitorin& of the East Dike C•tch Basin (EDCI) has been enforced on a. · 
weekly b.ui~ since t'~rly Kove ... bar and will be continued as p<1rt of this 
~onttodn& UJilllC. The EDCB scnes as the •onitorina poiot pdor to 
intercept with the river. 

3. On a r.:onthly b.:asfs, the "•xcavntion pond" adjacent to the stor..:aae r.o.lule 
will also be s;~~::;rled as water is a..-a1lltble. 

4. The instdhtior ·•f IIIOnitorin& wells around the stor:11e llOC!ule is be i ng 
exa:dned by CrC' "/l:ater Tec1molosy. Tbeir i-I"CO="'nd:ltfons .:are due 10 us 
by January 10, ·:1. At this thte the necP.ss.:ary st•F• "'111 be t.2l.en to 
i tr;plement Tee's ~·cor~ndations . 

S. l.'ater .and sedJe-~ent s.a:~~ples obtained fro111 this progum will be sc:nt to 
Teledyne lsotopes for la::n.& acan •nal)'ldl and tritiu:s. 

This proara::. will provide the necessary infor111<1tion relativ• to any environ::~ental 
conta:l:ination or the '-'•ter patl'lways fr011 tl'le storaae taOdulcs, / , 

CC!I/klt 

Atuch:11ent 

P. Delute 
11.. I. 1\eWIIIan 
H. I. J:oche 
r. J. \..'alsh 

File: llU. 2.3 

~· · 
C. C. Ba~~~.D. 
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I Jl,J·.~:•S J. •:;,\1 SH 
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