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G e o r e, i a Power Co1pany

Plant E. I. Ih t c h
it a x ) e v , G e o r ,, i a 31513

Reportable Occurrenc6.Repcrt No. 50-321/1070 021

Event Description (cont.)

c on fi ne d to the i r.n e d i a i o point of d i s c h a r c,e .

Cause Description (cont.) -

line went undetected until the events of March 20 lead to its
discovery. A valve on the tenporary line near the feedwater heaters
was found to be partially open. It was i nnodiately closed. To
p r' e v e n t any possible re-occurence, the line was broken inside the
turbine building by renoving a pipe c o u p l i n r, and the line capped.
The line <as also capped at its end near Piezoneter P;79. When the
unit is shut down the line will be renoved f"on the feedwater henter
connection. Contaninnted earth at the discharge point in the yard
was dru:'aed to be shipped off to a licensed burial site.

Further investigations are c onte n pla te d and are discussed in the
attached Ano.nlous "ensurenant Recont. Also' discussed in this Reoort
is infornation reprdirq elevated tritiun levels in the Piecor.eter
Wells in the Protected Area which was reported in the Annual
Environnental Report for 1077.
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Pursuant to Sectior) 3.2 and 9.7.2 of th. Environmental Technical
Specificationn (ETS), Appendix B of the Oper7tinr, License, thin

,

nonroutine report describen the elevated ta it un concentrations in
r,round water ra.plen collected from t i.;c. locations within the
protected area. These concentrationa exneed the reporting 1<.al of 3
X 10 4 pCi/l npeelfied i. n Table 3.2-2 of the ETS.

'

il e taken fron Piezoneter !! o . Pl70 on Decenber 1, 107R, c h o u e r' a|*

level of 2.6 X 10 5 pCi/1. After receiv Mr the 1.'boratory report

from this sample, n new sample tra s c oll e c te.. on January 24, 107L, to |
^' his elevated level. Confirnation nr e s t. a h l i c h e d on I-ia - c h.uu

12 by receipt of the lab report for the January sanole; the
ancentration wan 1.7 X 10 6 pCi/1.

Piezoneter No. P17B is a well about 13 feet deep 'chich is located
adjacent to the SE corner of the Diesel Generator ruilding- The
laboratory rerults of the previoun nrnples at t2in loentien (all in

h1978) were 8.5 X 102, 7.9 X 10 3 and 1.1 i 10 pCi/1 '' o r
collections on 6/18, 8/8 and 8/?l, respectivc1v. ~he laboratory

r e s u l t s, for sanples collected on P /16 / */ 0 rd 3/13/70 have not cet
been r c '' e i v e d .

1he second locaticu fron which reound water wns collected with
. t e r: concent"ationc of tritinn ::a 3 Piezoncter !! c . r16. This well

is also about 13 feet deep; it in adjacent to the nouth side of the
condenn'te s t o r a r,e tank (CST). The laboratory renults "eceived on

Ita rc h IP, for a nanple collected on January P6, 107a, showed a
concentration of 1.4 X 10C pCi/1. Previous nnplea (all in 1978)
were 1.4 X 106, 1.6 X 105, and 1.5 X 105 pCi/l for collections
on 6/18, C/8, and 8/11, respectively. The laborator, resulta #or
sanplen collected on 2/14/70 and 3/0/79 have not yet been received.

Thcne previous elevated levels were not repc -to f nince there were no ;

reportine, levels for radiological environnmtal sanples prior to an ,

noend ent to the ETS on !!ovember 16, 10 ~* . This anandnent alao ,

t ! the regt 'onent of cannling for r,round water. Prior to
c. m e a:wndnent q terly runolinr, was " equi-cd only in the event of i

ual circunntance; the E'.J c; eified sanpline, f*on Ian accident or t .

a backrround station, a well at Deen's Land ~w 2 ni' c upstrean, and
from an on-nite control station, the subsur*uce d r a i n a r, e ditch. This
subsurface d r a i n a r, e network encircles the plart yard and han tuo |

'outfalls Taon which samplen are collected; its purpose is to control
the water level in the unconfined f,round .e a t e " tabic.

- U. S. Department of the Int'rior in their connents dated June 28,

- . ,
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2e77 na the Doaft dn v i r mm u t a l " t a t e r. o n t (DCS) for the Hatch !!u e l o ' '
."ound w a ', e r . a: pl ing c" th^ ninor confi: edmi.'' U n i' ? :uc'. :tod '

0 h!ch u k" lies the ;: ant. C o n:;o q u e n t l y in the !' t h oua: ' "

of 14/7, '.anpl 3 ere col 1 en t- d foon t.h r o n piezonnter wol1n whi'h
eet. Sanple, frnn ono of t h" m'b- 'da' c- "n r

hnvo depth cn
the s ou t.h side of the C n' , nhound a

wella, !!v A unic, i. - "nt -

level of 1. f: X 10' pCi/1; sanples from the other two nella c h o .. d

the t r i t, ' u r 1, 'In to be lenn than the lowor linit of detection

(about 10" ;,C i /1 ) . , Alro in the 4th quar *mr of 1077 the Tanule f' n

the north o u t '' 1 ) ] of'tho nuh:urface drainaco -l i t n b showed a level of
9.5 X 10 pCi/1. An explained in the Annual Environnont1'2

furvoillnnco H cort for C11 e a d a r Year 1077, thena t,o readine', were ,
natter of concoc1 since the prevLoun n,x i mn readine wan t' . t' 19 ?'

pC4/1 Uhen a d e! * t i o n 11 anuplen collected at !I77 in February and 'h v

7 ", showed the level to be consistent, it uan decided to s a:m l e
the unconfined unter t' bl o .

c ' ' n '. i o n a b l e that tb- ground water annp10: gathered at Pl7B 'nd''

i chculd be connidcred a: envioonnental arnples due to th^ir
Flf
A.,otenons f"on unrestricted areas; thun there .5 consider 7b!c douSt

chat t he noncoutine reporting requirenents of .Sectionn 3.2 and 5.7.2

of the ETT n-e apriicable in this case.

The raxinun environnental inanet of thene e l e v r.t e d tritiun levels in
g: ou n ' ' iter nnv be anuotaed r, the done to a h y ;: o t h e t i c a l individun7
who reculariv r' r i " '' n thia water w:. e r e it entera the unrestrie+.1

area, that in, fren the outfalls of the subs'"" ace d"ain1 e d ' +. n h ,

The hirbn9t q im " t e - 1 :, <cerece concentration fron the outfa!'s d u - i N .-
107? was 1.9 X 103 pCi/l and the annual avercze concert ~ tion 04

"i/1. Unine the aroum tiona a n ti c o n :' t ' n t s '"on
'/ . h X 10' n-

2: n'orv Guid- 1.100 P. < ' i 3 4cn 1, theae consta-ts t innlate 'o ' hole.

b o d '. :nd o"ran d nen of 0.0t6 nren for the nnxi u t qutrter >n 0,0""d

nre' for th' yan". Tho dore li ni t: fran Apoendi I to 10 CF' GO for

liquid e f f' uent s 7"e l<5 tren uhole body and 9 nrer organ "or any

quarto", and 3 nrnu uhole bod" and 10 cren or;7n for the yenr "' h e

!!PC foo trittun in unrestrictod areas nn given in 10 CFR ?O is 9 X
f10' pCi/1.

The cause of the elevated tritiur levels in nanples collected fron

P i e r. o n n t e r '! o . Pl7B is believed to have been found. Durinc

conrtruction a t e n ;) o o n r y line ca"" icd nitrogen to the feedwater
''

h< torn from a tank in the yard ubich was located adjacent o

. O Ler !i o . Pl7B. e r .:a r d a the t a n'' in the yard was renoved
'e- 1r about 8 inchen below vard grade The

i o n v i n g, a buried 1

heater end of i nce ry line wan not removed afte" the t e ' '. s

were conpi n te d . The presence of the 'ine went undetec te d until th:.

event, o f !!a rch 20 led to its discovery.

On !!a r c h 20, 1970, water war e5aer"ed to bo flowing out of the ground
near Pictoneto: Pl7B foen this nrot to a height of from one to Mo

'hes. 'date: vould flow for around 10*

hk [0,999
d NN U NMhM'Ii
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nocond', then stop for unrharn 'i ninuto or no. Thin eri t e
;.). o n o :- non coeurred neveral Line- over a 00'' hour . 'J a t . ann'o,-

fron 't he r i o.. .4 nud a .p l . n on the c"ound at thin a ;> o t : "r
.

colloc*.d G .a r 1 nean:, of t h e .o ,innlo. n h o '.! Xo 133 - 9.59 1U
ue/n1, ro lil:. - ".'l r. - 6 ur/91, s. 139 - 5.00 E c, ue/n1 and "- E C . -'

1,68 f ne/ni in the 'stor and Cr 1 1 ': - l . ~ 4 %G u e / g 1, Ca !?7 - 1.G1r,

| E
r> ue/r" Co G' - 1.11 E. 6 ue/cn, "n 65 - n.6C "-7 ue/gi. Co CO -,

1.8? X 10-6 uc/rn, Ba La lho - 4.91 E-7 ue/gn, Xe 131 - 4.99 %6
ue/gn, X" 175 - 6.87 "7 ue/cm i n n t a p o r, i n t. h e noil. T:l e inboratort

-

ren ul t: of a t r i t i r *1 .analynic in n :> t vet nv111able. A c h e c '. of the
valve on thin te~no"ary nitro en line at tho feed ater heater on!!a r c h "1, 1979, showed the valve to have been partially open. Thin
valve van p r o r. p t ! '. cloned. The noen end of thir temporarv nitror<n
line u a :, unearthed on ?: arch 2P, IC70 The line lien her1:cn i:
pointing norto. 2here wna ro nennurablo act vity in t. h e noll b o v e n :.
2 feet I"on the pipe': end The c'onta- nated nail was placed 'n
drun: for chipnent to a licenned burial ground. The open end of this

-

tenpora"v line wnn eapped off. The line alno brot:en by renovin;'' ~
,

a pipo coupling in the line inside the turbine buildinr, and c a ;) p i n g
the line.

The frecuency of s a n p l i n e, han been increaced at P17B to monitor the
t r i t i u:o le rol clor ly now that the probable t. r f t i u n source to thirarea h .' n been elininnted. During the f o r t h e o r:i n g shutdoun of !! n i '- 7

scheduleJ to herin in 1 ite f. p r * 1 or early ? N, c: 197n, .t in ;.lanned
to diaconn20t tnin t e m p o r a r ', n!Lrogen line fror the feenwater heater
and cap.off the ec:ntetion.

An inventication of the elevated tritiun levolc in the piezo: ete"
wells har bcon in p r c :'"e c s for none nonths. The underground nip'"-
rvste"s ich car"v h i r, h trition l e '. ' n have been identified. S o r. "
of theno pining b/stans h've benn hydrood to none c : ten t; but the
results o '' the hy<"o do not positively confim or exclu@ 1 en P . ;e to
the groun' f"or the"e evntens. Dr. J c. m n R. ''a l la c e , a Prefec: onal.

E n r ' n .: t" a n.! Chief Hydrolor, int for Lrv Pnninoering T e : t i n ;- forpTny of
Atlanta, Georria h is been engaged as a connuitant in plannin; and
i n p l e : .c n t i r r; 'hin investination. A study of the piping dinrr r<,,
ground watcr level: r.n d tritium levels in in prograrn to dele :in,
n e e p a r.c naths to the cource .here tritiun in entering the ground.
Additional curface harings are beine connidcred: :. h e location and the
priority Jer these borings are being deternined. Tho canna leve: n inthe soil and n'ound uator from thene new borings m a '/ be indicalions
of the pro ~inity of any tritium source othe' than the one found atPie"oneter P17B.

xc: U. S. !!uclear Regulatory Connisnion
Crfice of !! u e l e a r Reactor P,o q u l a t i o n
ATTl!: Director of H e r,u l a t i o n

Uachington, D. C. 20S55

!!a r c h P6, 1070
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Thin report supplonents the previous report anbr!*ted wit, L' R
So-321/l">71-opl 9e 1 by p r o v ! <' . n g updated cnd ad's' n .1
inforrntt.n on tha elev'Ited tritiun concentrittona in r, " c e n ' ata"
samplen collected frcr pinoneters within tne protected ( r" : t ; ^ t .!
to the publ.el nres of the plant mite. Thorn h r. n Seen no c l .- ' ' ' . ant
inpact on the publi^ health and s a f e t '/ since the pre'.our cu"-'it:1
date 0" ' thin L ''. ; any releaae to unrect r ic t 3d arcan . t h r n- t,e
p a t. h , l y r d :acribed in this summary would be ninuncule rnd result. .n
innirnificant donea to the public.

/t d d i t i o n a l surface borin'a are " c 't underuay. An of April 30, 15"9, s

nine mdditional pirroneterc to the u nc on fi .:e d .ater t:ble have been
rade in the vicinity of the affected piereneterc. It is plin- to
install up to a totul cf 2C piencreters. These n ~. * borin;- .11'

serve an . ids .ir cntablishi.nr fic" D'thwa s in the r,r o u n d 't- n- / &

the vicinit; of the rffected pi ' cr e te "s , in order t, e te a t. c u m ''
.t

'

there are no cources of t r i. t i u n , other than p r e e l o t. n l y 3po t-d
These picacnate"n till alco inforn ur of where tri'iu. ic b e i n g,
confined u the plant yard.

.

The annly.?c being done with tanplc ; from the new s u r f s. e e ings
' will cons ic: cf re,ru ing torneratur', and tr't_ur I t ' ' 01 1 the

tt'r. ,/.lce,: c'nt2 lev'la are bein;, reacured .n ; "c u : ne'lground

inC wat r to deteru ne if any activity ae.<" red in nbove nc 121
backgrou"d 'nd can be attributed to plant operation.

The hictory of tritium levela at cach of three piezon'te-- is
provided in Table 1; t h :.n hictory her n in Jure 1.'3. 7 nth
Picne ;te" ?16 and Pienenete t' i ? ? cre abcut 13 feet d ec e, the- .e
r e s p e c t i '. e l ,, 1ccated adjacen' to the South side of the conde 3,ta
storage t a n '.- (CfT) .nJ adjacent to the S. '. corrt" ct LL d'.,ne'
r, e n e r . t o r building. Pio7an'ter N9B, a 17 foot deep boio, ir ic<,'ed-

adjacent to the ". E. c o r n e. r of the turbine b '2 ding in"
. .

a p p r o x i n ,. t e l y l?O feet from Pl73, which in adjacent to whu : the
te cp o ra r-/ nitrogen line was f ou:.d buried.

.The tritfua levels at Pl7B after havinr, built up rather drannt c.,11y
Over c aix conth period, then becominr :o ro or le is s ta 51 e '' o n

*

ceveral conthn, now neen to be decreaning a:' tor having clininated t :e
tritium cource fron the tenporarf n i t r o r. ? n linc.

'l h e levels at N9B were steady in 1978, began a rise early in 1070,
and n o;. seca to be approaching a plateau. The activity level in thic

.
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p i e n o t ri r e x e c , d r .' t S. " e p o ' t i n e, 1" col !or offaite envi"o .en'1 1
4mann on of 3 X 10 :C'/1 ,pocifl. in Y.ibio 3.p-3 of t','

-n* * 11 Tc"':'.i:t'. e. 'ic . t.c'. or 'Tre' ?O, 1079. TN..

1 1 fo"." in pic"- et"r tn d a t, ( f. p r i l 10) in f ?n: ,. . ,. ..

pt r:ent of 'h- m ixir - t' l e ca.r nn-. tion ( '" C ) allowed fc

f : u l a t.e d t !' I t the re c < n t t r.c r e a r < ' atunrestr'etea t
- '

thin location are due to - i c r .' ' i o n of 7, r o u :. d wa tr fron the vicinity.

of l'171' since the,two p i e z o :. tcra are close t. o onc no*her.

The 1e/ola of ' 16 's t ~. to be rlew1v but steadily decreising; thfn
cculd b r- construed to nean tha' 'Se input of tritiut. to thic locat_an-

haa stopped or han been n i gn i fi c an t ly reduced. *

To checP the e x t e n t, of t r . t i u r. mic"", tion in the plnnt yard, on "7rch
l '' ! 15, 1979, ;; r o u n d ater .inpler we"e collected fron 10 c Li '

' era wqich tap tho un:nnfin;d va t s. " table. These p i o .: c r. e *, ' t se.-~m.

encircl" the complex ef the Sain plant buildinen -- Sertice, T u c'r i n .
f '' ) , ";--tor (?), E r t' - ( *' ) , and Control B u i l c i n r, s . :;one of there' ' -

ca t.p le _ had dettetible levels of tritiun.

~t in cuentionable t t' a t the e,r c u n d water gatheres "ou any of the on
site p i e ". c n e t e r a Jhould h_ connidtred to c:.viron">"''' carnle: dua to
their r o ~ o t e r. o n " face unrant"10ted .. r e a r. ; t i' u c , there in corr: dcr't'e
doubt that the nonrou,1 :n r e p o r t . n :, requiretents of S e c t :. o n . 3.2 and

5.7.2 of.thc ZTS are c. p p l i c a b l e in thia cane.

The c a :n n ur en' 1 rcnn an t al inpact of tho elevatea tritina levela is

access"d :c the donc to a h " p o t h e t i e f.1 individual who r e r, u l n - l 'f
drin'en the ,titen frou tho ,cutf711c of the ;bnurface d tirec;

-L e -ly ccor?,r c n c a n t, . . - e: tritit; :n e ts;n e ' . 'he h,-t_ n" r- '

outfallr '. c 1.5 X 10? pCi/1 and occu" red .: the 3rd q u a rt s " oi.

10.78*, this c o r e e n t ~ '. c r 17 ecuivaient to a whol: body or orfc; dct
of 0.026 :. ! e n . The gun-terly dcae lirits frou !. p c o n d ;. x 2. to 'O C7
50 due to liquid eleaser a r. 1. r; tren for the < hole bcdv r .d 5 .;-

for a r. err,>r. The !q C '' a r t r i ', i u r in un estricted areau n r. r, i 'i c r in

10 CFP 20 is 3 x 10 'a 00i/2. >: o t e that thia donc estimate ic v e r7/
conser'.ative an d r i n k i n r, ,t r. t e r is not obtained fron thic c o u r c r: .

,.

._ ,
. : L.- >~-. . + . .. .
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Supplenent pue P
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'' P1f P17Li
_

.

Jt'id 18 ", 1.4 (5)a g,q (p)
AUG. 8 1.6 (5) 7.0 (3)3.o s,,

AUG. 31 3.5 (3) 1.s (5) 1.1 (4)
SLPT 29 3.7 (3)
Drc. 1 ' 4,5 (3) 2.6 (5)
J A 'l . 24 1. l; (5) 1,7 (5)
J A!I . 26
pen. 14 1.3 (5)
FER. 16 9.6 (3) 3.0 (s)
li A 1. . 9

'
1.2 (51

f'
~

3 . 2.8 .-/ 2.3 (5)
i: AR . 20 4.6 (4) 1.1 (5) 2.5 (s)
!! A P. . 27 5.4 (4)
L P; . 4 1.1 (5) 2.3 (5)v. . ,

APR. 10 6.8 (4) 1.1 (5) 2.4 (5)
..'R. 17 6 . '/ (4) 1.1 (5) 8.5 (n) 'i. 2 ' R . 24 6.6 (4) 9.52 (4) 1.66 (5)

.F 0 0 T !!O T 7 -~-
,

(a) 1.4 (5) Indicate.s 1.4 X 105

.
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The r e p o r t. which fol'.own rupplements thc previoun :abmittals c, 0 L ' !?
5 0- 1 ? 1/ l T7 ' - 0 91. The report in wr i t L< n in the f o r c 'i t of'the Annu,'
Lt. c i r o n :' . : t 'i l "u r' :il lanc e Report and uill be cubmittod in t. h t near

>

future n, a r.u p p l e n a n t to the Annual 5:n v i r o n n e n t rt } "u r ce ll 1.r n e e,

Icport far 1973,
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' ):':e
/f ', U/J . F I' e ( c. 'T.

2.4 1)l fir ", H :5 To alae C />U n

l u r ' u.la t t<> ':'. e t i o: 3.7 and S.'/.' of tln' 11( ' ' l .TS , a 11mitoutitt. I c;:'ir t.

So- U 1/ l' n- D.'l ? v i i b neb:.t s,n. a t re si r ; ou.(|'< i,o r t < d > 1 e (' . . t fi re c.: c e <>.- '

v a :, f iled t-i t h t he ':'I i n M:n ch . al 'pril 19/9 to infoc t hti o f h i;",

tritiur ( e;o.e n t r.it n:- in r,round v. iter m .p l c: co'lectel i: t1.c plant

yalti. 't h e i o ha: been no 5 j p n i f i c.i'' < it p.u:( o.) the publie'' health .'.d

safety duc to t h .c . e h i p.h t r i t i e- J. 'l'... th< i cl ea: :o enrc: t .- i c : cd
a r e.m b:.ve lu co t tin i : col e and E 'c c t !w ri<ulted in it .i p ii' .nt d' .e:

ln orde* t li t5. r < : J . r 1:ay ap;,t .t i s e th I . pre 5.t.., a ve.115 o' b :c!
ground n .1 h : .turical infor ation i: 1.roviJ J. A: a re :.ol t o f. t h <
interent irc uoi : b: thi- na:: roa t i ne report, d tt: '.1 .'ctivitie. relatiJ.

to thir pr alc: are repor t ed <,c' < go;nt to 19 '/ f . uat i1 thc t 2: o'
t hi- uritin'. So. c::t rz'nco: t . o a i <. e , of t r i t i u:' h e.v e bcca adc.uified-

.

/s e t i o n ' l.. be<n er ' r e lie i nt, t e :en to eliiiin.:te t he. Olin - pm .ib'e

source: of ( :- t r a n . > r trJti:n ore 1:e ing cl.c e' 'd er vil he cht 'u. d a:

*

[.11 iti. - t i , i t [ Oil o[ t ll e ''. Pep 's } a l } r.. I; ja p'o It'. a'
,

li e O f' i' s ,

af m :- of the current . t a t u e, of thb problc: nd a p co;,n .- .,of itt.

event u :1 m'utiva are airo pracided-

,O! 7. . : -[.a] ,'').a tN P T' c -8

V 3)p%{,iit 0O,likb f u gwL a
A <. s . .- a , , .s

t wa

Supple; ant 1 2.4- 1 6 / '/ ')

11}7 ri ?
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p..I..
. .

,. . , . o . , I . .c. . ., , t . ,
.. .e . ..

/.4.1 in ' .

'jhere ate thre, d i .t lin t v.i t e r n om uni "lyan tb uit, ;i v.it e r
o

,uifri. /.a n i t in' a p.n at c .m Itab'c, a lotal , .j u i f ( .n d a rey. i on a l .

.e one ft: a e:ub ethe lh v. r t e;,i ne n iby h ilitall, i.ol..te t'-
m ::I c. tho.a toc a fca ium tii J fc't 1. l o pl. : prad i. not Irj d : .-

lital!y co.nceri.d io u r f . . t. e ater: In tle vi,.n!!; of the .ite 1 b.

aatej i1, lM i q i.. il ,pii f or 10 mi.h a l l o.. l oc.il g i f. r i: oe

..qu i f e rr 1: los 1zbout it 7 feet t h i ci. , t h, top oruin i c i us'- chich .-

r on, ': 1, f,', f c e t. 1 lc the y,r. Te of t i. * pl.mt y z: i ', it hat. :ul i cal' y
.

conm c t 1 ! to orf n:e va; y : in tin 1; ; ( uciren 1;u Iou d itione for
.

i;e.:e of t he !.a i l J i: ' at the plant ente: but do not re tn'e il mln i c l u: .
be! t- a the li,ccil ;nife r . . ; .1 t h e ra!c 1.O l e , th ,i.'s l e 'e i. 40 to

.n i t. e I th i cl . 3 h, ater t .0, I e t.h i ch i. ch.it gcJ l 13 p ' r ei,l .it i on of
precipit.tiou thri;c,h the < oil i- uneraiitmd. 1: 1. pl :1n t yard i5;

.a' ho'0 f. lu l e ..<> o i. e::! c io! fru. 10 to 2rater t al. -
.

t cu t f.11: .re 0 ;hont 7>< c; . ate :ub :u--I m d r a i n:ce 1 i t eh, . , da
:t..i for coatrol!i' 16 l es 1 of thefeet b e l os. p.< , provil a *'

d r. , s' b) 1 itch .40. 1,cator t .: bl e . P m ",h l ; 7t U of ths s:rd .irca -

t h' <u' orfver d i: c h u: m :e o ' t f ;. i l i: n rt! cf ? p' nt, Ditch Lo. 2,
the ch' o- f n ee d i t c h v'. ,e outfall i- (., :t of t i. ei 1, crain th.

re : tina r of th< plc at yard. 'l h i s ne t . o rl of m. .' <ce d i t che: e.n. i r c l e.

the plant le:ildin.

it een J r. 'u a : 19 D a,d sept hc - ! T! '. , y, r e u e. d'Da t i . p r e o,n at ,

u ce t ; .1 e n f : o- t brt e indicaror .cn' ee< c. :t ; ul itloa.vater - mp l o:
-

c. i r. t el of t.o der pShe indi<: tor . t ;;t i : cre all on-- te, i bi;.

vel 1 rml Ditch 'u. - ihe de.p vel 1: 1. m t h, is oa.1 c;u ii er Th<''

<ub 2rfa:e drain.' ditch t a p.- the rat ( i t :b li e cout: sl <t. toe i.
,

.

th h:# of th< .1 t ain P. i v appco:< ii; a c !y 2 ui'.a veli l o:: a t ed n. .r .

vest (an . up.treec) of t h. plcat at N n'< !.m d i: /.c c or d i :q to th.
u ner, thir. wil .i : .'G 5 f c c t deep, tin water J .- ,ppar nt!y c in I r e: i.

the 1 er,i or,a1 a ju i f er,

Itu r i n , preopetatloa, p. r n :-; alpha, r.r m Ieta, p. . .pertral ~! tritin.

# ' :pla . Tra c e: 0[ radenD U aly M ., *. ere pe r f D F- d ca t }.t [,1Ound 'a!er

rt detected oce..;ienally by th,,. .a mean. 1hed a uf.1, r m p re<bie t : '

pl e: vere analy.ed for t ri t in 1 by a y, a ' en r i <? .u t p. e c e- liich-

a 'n the order of 100 pCi/1. Detect Al. J ev e l s of t r i t i e:iprovide, '''

vere '' J,0vere foend .1s t c:> o f the m ven n >p } c: coliected. ihe: .

and 130 pt:i/l f rai inc e p 1.'e l l 1.' n . ] and t;o. 2, rt: c ..c t i vel;

<c -!!al anal; ne , at encThe old Unit 1 E. .quitcd t rit ium and i,a:ua .

indicate: ntatica .' one cont rol ntation. Si":e initial criticality o:
-

of r,round valerhu i t 1 in Septv.'n 1974, tin p,; a 'pectral auc',
.

01,

r.a: , p ! , have never 'u s a detectihl: level: of a .isit, for a n ,, t a d i o --

nuelid- The indie:ior :nid co:.t rol <tations r rs c;,tnbliah;d an an.

t P, e a ' - 1.. :n J !Oil '. i l e ' tilUnil [ c 7 e d ' o l i n c, e diich anJ the vel 1 : ,,

r e:.pec : i v e l y . The deep ec)1: are not c o n : ; .i d e r e.1 c ' p,na ! eav i r ..n en t a 1

E k (h il P1'

100h
v n

A F u.m, n 3:7,,ae
a.,O- a

Su pp l e r;"u t 1 /. .4-2 ,r La u g
-a-, c

JIj.
|'i
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iua I t er i n; 'itinn. Imc.ius, of the i .o 1 a t ii.a ud rm e t i ai of the.

r ec. i oa a l ei ,o ; f . i ire th. p l .in t . l' "ecr, Joe to the ir pa; I cmco of the
ieginna1 . ," i f e i , . ,i l t are o c e. :icaal1y dras a fion t!r do i t e i 1:<i

The g(neral t ot r t ii n o; :! 1 of (1o ot d i n.iry .tation at e n!n' .1 in

Figure 2. / - l . lin;.e are i cferred to a: o:dio'rs tation; b c.,u- 15
vei c c i t iw ' u . J <hn i p: q cr.ation o. t te re! < ri s 'to in tle ol d l'h i t
J 1:i t. , tim) vere tin- onlj ;t a t ioat utiliced until .a : nm 197/.

Furtinni. ore, th old Ein rm;u i rni ac t i s.> t i c of thi- p! w.e of the radio-
J o;,i c a l e n , i r o:- .ent.:1 t.

-

a i t ir i o; pr. '.n' only in ti (. ot of , u i d. .t a !
or un .:oal ci a ir :! . nc t Cm . , go ut1 re; .u l . ' celle-tiom ver. .t.30

'

,

clu m op .ic lu , Jo 9 pti2 %r, 19 / / . Collei ,io. cere .a l b'-
.e, ,

in t h- 1:.t rp a r t e: of 197S. Ditth 'o. I h:n! o ' ret been utili d :

..l i ni :t." o: in ea r l; 197i. 'jhen- t i: 1: ter 1 t i h ':o. ''- va:
blo J of; Jo a period of t ii . du- to con.tructi<. ,u' oa U:. i t 7; it

'

U. :.t.M yut ut 1; r open J Coli.ciio. fi o Ditcb 't I were ;timt.O.
.

.u. h. .i: in tin Nd qmn t e. of 19/6 to provid. c og ;w - aoa e tt: ,
.

eith p: e .i c o r da t , < .h t a i n fna th< a. .p ! . pit in rc d at i:i t ch ,a.
'

,

c o.woi r en t 1:. , .e :p l e. v er, t a',en fro ths coat r ol *',tica..

At 3 en .t en< '. pl.. e m h y i .1 i e : h,' conIinnil io l> (ol1octed !o t h i:
de t i- f ro.1 !le c en t i .il :La sua tu n' f;. it li sia L tae of Ih< ou t i a ! !! ( i

-

tin sub .c r f. diich, ite, vere al: o oc c, .ienilly d- ia f r< a ene o:o s

both of tl. d< c p vell: A c ca : p .l e t e l i .: t i' r 1: If itory :e.al: "io -

the t r i t in,3 s a ,1 - . fe all p l e: ,1 l e t d at t 'i . ,rdin-
l' . . i ve:. ia Y; ' > l e 2 . 'e - J .

, '. ii. r,

.

1( coen f re:' !h' table thet, c.ince opeio ic i Iam th o- ,' i tb t

. '
,

of J '' ' ! , !!n trits t.: 1. cel: i, al! . .p l e: ce!!ce- - ' i n.;i th; ordi a.
<

r1atiu ., exeept oa: , tN n no h i; l' t b ut tI m f c use' d . ,' i n, pre ,'c: :t:, '

of lh a J. Ti e:ecep t 4 en 1.r frir t h i Mc c:,b . i i f, , 19/7 .pl, ' r n i !) . t c >
,

'

1:o . I chich had a i a:' ed level of 9 W pGi/1. 'i h i - ( . : t .1 J L A e,' a nt
'c

1: ' it t r i t in:' It cel d.Ltcted in ground 'etir 'p!c.,, bu t , ,a even. . .

h i. W r levei foand in a yle collected 5 'ec'- later f r o.a a nt, <

< aoplin locat 2oc

|
,

S: pl i n:' at ': o: tu localion" en'o about an follo: 'i l n U. S. Ikpait- I
f

tient of inte ior in t he i r coo wn t < da t ed J unc- 21, 1"7 7 < n t i e. D: af t
1.n v i ron antal 41 a t c: cat I or li';P Pnit 2 sup, o.ted g ooad el t c' r. m , l i n ;
of t h. local aquifcr a. I t :, top i a'J O n l bjm h e l fr 1 the [onHAJ t. f o ; of )t he li:'"-? l a c. ' a c. t " b u i ' d i n, ', it should be noted that t he local <;n i Q r I.had rot been. ,aitored previoe to thi: t ii, Con- quentl/, in the /. t h
quar t er of 1977 < op i n. u re collecte? from thre, p i c:a n.e t er hol e.
(ident if : ed ::7 A , ::MA , and P1/A). f.ach ef ti. .e te ! Iolos (or vel 3:.). <

ha: a cepth on the c i d. . of 80 feet. '1 h t t ri t ina lecci in t hc to.ple
t aheil [ re'l i7A Ulsi c! i* l ei .1[ e d . li:iU L 1) [et.( t oulig rif the l''![ } Ct o;-

'

den. ate "t0: .ig, Tant ( C:;T- 1 ) dy'. va-
f1 Y.O p C . /1. Tie iritiu.' conce: . a --

lioa in the+ ' p lt f i o. t th; o t h..r IUo halt ''s h. l o. ' tht level of
.

a

detection. All thret ho l. . lie tri t h in gral h,a' red feet of e.ich,

other. The locarina of t h. h o i c' (.e cell a:, Ine ot!. r pier at e.<

holer dinem sed in sub.cquent p.n . aple.) ire f.b o r n in Iinure
3

? l 2.e ,

I

k){l lh Dm. D.s \,x.y/g' d Uig.,W 3 % .? ';g]-j QjtM 1
supeim 'ot 1 2. 4a

2n- <a .
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2.4.5.5 1.cs a t /siniTei

Tin t rit m 1t vel: at I; /.i 1.:cce pern i .tt utl;, leoe about :n erder of i.to:-a

ende h i: ..cr ih n rhat i : : c,' . ' .a n',1 y b c c q m t ml. Thi: Ic..t . 1e p*r.

tbreagh ihe po;ru1: t e.1 is. 4 et o f. t r i t i a t el p. r < o n . ' :ter n i r P li, t h i < h u -o
r ,

r ei e n ces, to s,, 1t i ~.y be tah c.I t.n: i n r. . 1. , il ..r <ow<.ciina e: 4
, ,

.
. -,

}le t Ut a'll t !!i. L 'i! I. e 7 t i !i } e D'1.I t!:e } (); .) , J i t el 'EU e}i l ''.hl l i ! p r ( J D ' '.! e ae

plau.,ibic c.ejanm ioa for th elevated level:. .t ': / A .

To precicJe J e. ' 30 to t b" lac 11 :>c,u i f e r by L. of th. 1: .! I al- i c ,e ! i:

0 , a good u4 :1 ar oard t h. w re. ' i- t is ;.. av . ? 4 fto the
-

n?-
,

sur f ac c dom <ow d i s' - :ci into t. .quiclei. i o l i i ., ' b vuu L: '''<

nnd tbu .l o c a l aquife,. 1i tbo .;) eo n it m y .1:, ins alled u if *he
<

c. es ) cere to I- . d w j % b:. cy t . a t to its i n s t s l l a '. i o n , I c. ' 'c.e coald,

develop. D i c i or, ceu ..t ru c t i on i t b ti J o t: of i- re: ont of b a s y emip:.. <

about the pla n yord, dc. p var not hi,b)y uili '2]y.t

It i: therefore 'ni.' e: tt? that <o .e cc- . , > to tb loc..] a Iu i f t r fro. th.
cater table J r. t aLi n; plac, u ':/ A since t h- t r i t i t;e 1 1< ia t'e .i.

'
,

I abl . in t h i .' cren ere oa: to tin o n' t of it .n I 1 : gt c; 6 ti thc'- '
e

3 eve l: .t 571 , it c. a bc c ,c<ted that the it,ci- at :;7 A r ! ] ] incc<a- - :o '

l o:,: the h i;.h J e v el: in the va t t.r t ble 're 1: atnined h the i n ,>m

of (::t ri n cor t r i t ioz to !!. ec N: t. b]r .i : n;nc? or g r e. ''y ( 5-ini.e J,
the level: in the 1: '. t e r t ab l .

, . .
,' ( :# L : J to .l o;-1 s decr: - <., re :ni:

b, e c i e. ' . I 1,. s - }'."In c1p 3,. lT [? t .11 ; tO C4 e1:i l () O it : (, a

.., . , . r '- - ,'
-ja .O'l ai 'u(' '1

p rr e i;, ' t. i i ec 't h e ] e- - at '; 7 /. e - b: e:,. et' to "ho1
' '

c. ] o+
,

rer.,.. un to r luce? 1( eein in t hs 3tcr table .c . the rai e hy< :li !non.ent i t, tb. lecal . p. i f . J: r;<n . l o. :. r , r;diot t.g i c :1 d : c. he i<,

the chic' u e ch. .a i : . by v.nich the t i i. t i u m le el vill hc r ni in th: [
'

<.

Jocal aquife-.
4
.

i

A sii ..i J a r bu t nilde; . .: t v i t i c o 1 ;i ;,h t en i t. t >L P!i.' '.hich 1 :, e t, 1 1. - i,

local aquiter. ine trittv. leerl: he ere quite a bit l o .. I'," ti :e<
.

.

at Ifl/. I n t ntill a bit h i; h t o occo: in ini m . P i r > o:w ' . r P1, 3: {
adjrces' to the opca b.:l f inch Jiac .. i c h J i <.ch : r;, J p roce: '

ie:o' '

the n.t e table. F o:- c p a:' e f ro. tie catt r tnhie to fE lot ' nqu i it<
, ,

it lihely to b. taLiny p l . . c ._ .: t P l 7/. .. l s o. Th~ g re;.n or. .i t b. rc .t P l ~/ . i.
Jihe t hc.t f or :D A, n; d< t h f u t tn e level in 11- J om ' w a i re: at P l 7/ |
.

s-

a.;s< f e: t ;.on of L ,. . . J. mel in tbe it(: t o,d e at 3c a. .. ./c, .au: ',s r e u, n e t .it..

rato :i P17' i :. c:7 ect..d ie be L. urb ]cs than t h. P l 'i n !.

l'
!!itratsua in the lowl m;o!fer i :- tesy cle7, about 5. 6'i f ee t /y r (r .
Section 2.4 of t he FS?J: ;or !!.:P-? ) . 'A ho diroet.on of f l c.: is tc .af d th
r i v e '. end OL this rate .i t vould d. nbout 2tD 3- r: to reach ti. r' .

P.y that t ir, th t r i t ii.. cold effectively le n : c- : :i:: t en t dus to r.''o
.

l og i c a l dm :., . The tritiua co;.cei.t re t ion voul d a] < o bs y,re ti ly redt.o d nr
jt .prea?' t b r- b. l a rger w] o. . .

It is pro.iat' p le n.ed 1 o p a r i o: . i tritiu: n.ialy c. u :i: y Ih< ea r 2 ch -< ..

t ic a l p ro. ; a .p l . f re.1 i;7/ ? i an.v.i - | l y a. d f ro: P|/, ; pia . '1y i n,-. '. .

sn r; 1 i n:- f i eq t. acy is 1 i hel; Io ( h.e g.e va e ra i t (-d by I he te. nit * oas
t he:.e ;, cal u.e

- 4

s ._, .

M, A ' . . r...g..L 1
m. y e

,

sup;.l ment i
.

2 . 4 - 3 ', e ,,
v 5j s uq 3 g- p y po.g j , j . gy .a u _u mj '
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2.4.6 l'i: All

, in : r o , ,' at.r in t h:- plantA co , ci: te ac<d:a: of (1: : riu- probit

y.t rt! h i. I, o d. - i l'' J it- h i :lia , v. c n o r ) . :l i'' ; all.i'ta'
- re Pre'

p 1,a i t i o.e vi r e of f c' , >!; t!n. .cti<n-ire.,- ' t. c r. i . hci: t i , ; c:1 ; <:f n t t t' ; 1. y
taien, p t: .1 v. o. ' ' , i s ' ie? ic,. re l: 'i 1; 11. *il o' i n, p- i; i t <.. le

,

[( J _l l ( ' ( -I ! 'i } el ' ! ;1I t I, }# f s : 'f ;I < '''I' ilTld' ' I N ' '' * I I t' l CV''lI *'IC IE ' I
, . - ,

Ith, v. re;,a 1 r i " . y 1i.it , -.ed Uic Cov i: o.:
'to 1.c i4 - | 1 sci i h i .-.
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