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Georgia Power Company
Plant E. I. Hatch

_Baxley, Georgia 131513

Reportahle Occurrencé Repcrt No. 50-321/1979-021

Event Description (cont.)
confined to the immediate point of discharge.

Cause Deseription (cont.)

line went undetected until the events of Mareh 20 1lead to its
discovery. A valve on the temporary line near the feedwater heaters
was found to be partiallv open. It was immediately closed. To
prevent any possible re-occurence, the line was broken inside the
turbine bduilding by removing a pipe coupling and the line ecapped.
The line was also ocapped at its end near Piezometer PL7B. When the
unit is shut down the line will be removed from the feedwater heater
connecction. Contaminated earth at the discharge point in the yard
was drummed to be shipped off to a licensed burial site.

Hihe

Further investigations are contemplated and are discussed in the
attached Anonalous Messurement Report. Also discussed in this Report
is 4information regard.ng elevated ¢tritium levels in the Piezomeler

Wells in the Protected Area which was reported in the Annual

Environmental Report for 1977,
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Pursuant to Section 3.2 and 5.7.2 of tha Enviroamental Technical
Specifications (ETS), Appendix B of the Operating License, this
noniroutine report describes the elevated &L~itium concentrations in
ground water samples collected fron twoe loecations within the
protected area. Thesae concentrations execced the reporting levzl of 3
X 10% pci/1 specified in Table 3.2-2 of the BTS.

£ 500 vle taken from Piezometer No. P178 on December 1, 137R, showed al
level of 2.6 X 105 pCi/l. After recelving the 1labnratorv report
from this sample, a new sample was collected on January 24, 197¢, to |
s Lopa 'Yis elevated level. Confirmation was established on Mareh
12 by receipt of the 1lab report for the January sanple; the
~ancentration was 1.7 X 10° ) )

Piezometer No. P17B is a well about 13 feet deepr which {is located
adjacent to the SE corner of the Diesel Generator Building, The
laboratory results of the previous samples a% tihais loeaticn (all in
1978) were 8.5 X 102, 7.9 X 103 and 1.1 % 10% pcis1  cor
collections on 6K/18, B8/8 and 8/%1, respectivelv. The laboratory
results for samples collected on ?/16/79 amd 3/13%/79 have not vet
been renceived.

The  second location from which ground water was collected with
:a1ted concentrations of tritium was Piezometer No. Pl6. This well
is also about 13 feet deep; it 1is adjacent to the south side of the
condensate storage tank (CST). The 1laboratorvy results received on
Mareh 12, for a sample collected on January 26, 1979, showad a
concentration of 1.4 X 10° pCi/l. Previous s=mples (all in 1978)
were 1.4% X 105, 1.6 X 105, and 1.5 X 109 pCi/1 for collections
en 6/18, 8/8, and 8/31, respectively. The laboratorvy results for
samples collected on 2/1%/79 and 3/9/79 have mot vet been received.

These previous elevated levels were not reparted since there were no
reporting levels for radiolecgical environmental samples prior to an

amendment to the ETS on November 16/, 1078, This amondment also
v limixted the requerement of sampling for ground water. Prior to i
thits amendment quirterly sampling was requirasd onlvy in the event of i
an accident or woiu=ual ecircumstance; the ETS s; eified sampling from

a background statien, a well at Deen's Landing 2 mi’ ‘s upstream, and
from an on-site control station, the subsurface drainapme ditch. This
subsurface drainage network encircles the plart yard and has two
outfalls from which samples are eollected; its purpose is to control
the water level in the unconfined ground water table.

U. S. Department of the Int~rior in their comments dated June 28,
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1977 on the DPraft Environmental Statement ({DES) for the Hateh Nuelear
Piart Unit 7 supgaested ground witer aampling of the minor confined
] A r whieh underlies the plant, Consequently in the hth quartoer
of 1677, samples wuwere collected from threa piezometer wells which
have deopth on *ha awndar o 70 feet. samplea from one of these
wells, N7A whicu 15 adjazent . iz the south side of the CST, showed a
level of 1.6 X 1073 pCi/l; sanmples from the other Lwo wells showed
the tritium levels to be 1less than the lower limit of detection
(about 107 pti/Zl), » Also in the Yth quarter of 1077 the sanple from
the north outfall of"the asubsurface drainage 4iteb ahowed a level of
' 9.5 X 107 pCi/1. As explained in the Annual Environmental
Surveillanee Report for Caleadar Year 16077, these two readings were 2
watter of concern since the previous maximum reading was 2.0 X 107
pCi/l. When additional samples collected at N72& in February and Mavy
o f 78 swowed the level to ba consistent, it was decided to sample
the unconfined water table,

1 t. cvsstionable that thr ground water samplaos gathered at P17B and
P16 should bde considered as environmental szmples due to their
renotenass from unrestricted areas; thus there is considerable doubt
that the nonroutine reporting requirements of Sections 3.2 and 5.7.2
of the ETS are applicable in this case.
The maximum environmental impaect of these elevated tritium levels in
ground water may be assessed as the dose to a hyjyothetical individual
who reesularly drinks this water where it enters the unrestricted
area, that is, from the outfalls of the subsurface drainage ditoh,
The highest quarterly averasge concentration froa the outfal.s durine
1078 was 1.8 X 103 pCi/1l 2and the annual average conecentration was
7.0 % 107 pCis1, Usineg the assumpiiona and conatants Tron
v 'Herylatery Cuide 1.100 Revision 1, these constants t»anslate to whole
body and organ doses of 0,086 prem for the maxi=um guarter and 5.077
mrem for the year. The dose limits from Appendix I to 10 CFR K0 for
liquid effluents are 1.5 mren whole bedy and 5 mrem organ for anv
quarter, and 3 mren whole body and 10 mrem organ for the year, The
MPC for tritium in unrestricted areas as given in 10 CFR 20 is 2 X
100 peiza.

e e
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The cause of the elevated tritium levels in samples ceollected frem

Piezometer No. P17B 1is believed to have Dbeen found. During

construetion a temporary 1line carried nitracen to the feedwalter

;- hesteprs from a tank in the yard whieh was located adjacent to

s P e nacter No. P17B. e evrwards the tank in the yard was removed
ieaving a buried apar . in- about B8 inches below vard grade, The
heater end of ' “anporury line was not removed after the testis
were compleoted. The presence of the line went undetected until the
events of March 20 led to its discovery.

near Piezometer P17B from this spot to a height of from one to %10

! On Mareh 20, 1979, water was ahseprved to be flowing out of the ground
l

‘|

ra * t-~hes. Water would flow for around 10
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Seconds, then alap for perhaps 5 minutes op 80, This ecyelie
phenomenon oacsurred several times over a few hours. Water aamples
from ‘the flow and mud samplea on the pround at thisz aspot ware
collected, Gamma scans of thesse samples show Xe 1313 <« 2,8 gl
ue/ml, Xe 133m - 7.23 E-f we/ml, X¢ 135 = 5,00 E-& ue/ml and Kr-8fm -
1.68 BE-f ue/ml in the water and Cs 134=1,34 B0 we/sm, €s 137 - 1.%
E-5 ue/gm. Co 58 - 1,11 E-6 uc/gm, 7%n 65 - 0,685 BT ue/gm., Co 0 =«
1.88 X 10-6 ue/gm, Ba La 140 - 4.5) E.7 ne/gm, Xe 133 - 4,98 £.4
uc/gm, Xe 135 <« 6.87 EB-7 uc/gnm tsotopes in the soll. The laboratory
results of a tritfum ,analysis is not vet available, A check of the
valve on this temporary nitrogen line at the feed water heater on
March 21, 1979, showed the valve to have been partially open. This
valve was promptly eclosed. The oven end of this temporarvy nitrocen
line was unearthed on March 22, 1979, The 1line 1lies horizental
pointing north. There was no measurable activity in the soil bevend
2 feet from the pipe's end. The contaminated soil was plaeced in
drums for shipment to a licensed burial ground, The open end of this
temporary line was capped off. The line wzas also broken bvw renoving

a pipe coupling in the line inside the turbine bullding and ecapping
the line,

The frequency of sampling has been inereased at P1l7B to moenftor the
tritium level closely now that the probable tritium sonrce to thais
area has been eliminated. During the forthcoming shutdown of Unit T
scheduled to begin in late April or early May of 1979, it {s planned
to disconneet this temporary nitrogen line from the fecdwater heater
and cap-off the coannection.

An 1investigation of the elevated tritium levels in the plezonmoter
wells has been in progress for ssme months. Tha underground piping
systems whiech carry high tritium levels have bean 1{identified. Soma
of these piping systems have been hydroad to some extent; but the
results of the hydro do not positively econfirm or exclude leakace to
the ground from these systems. Dr. James R. Wallace, a Prcfeszional
Engineer and Chief Hydrologist for Law Engincering Testinz Conmpany of
Atlanta, Georgia has been engaged as a consultant in planning and
inplementing this investigation. A study of the piping diagranms,
ground water levels and tritium levels is in progreas to determines
seepage paths to the source where tritium is entering the ground.
Additional surface horings are being eonsidered: the location and the
priority fecr these borinsgs are being determined. The gamma levels in
the soil and ground water from these new borings may be indications

of the pro-imity of any tritium source other than the one found at
Piezometer P17B,

xe: U, S, Nuclear Regulatory Conmission
Cffice of Nuclear Reactor Regulation
ATTN: Director of Rezulation
Washington, D. C. 20555

March 26, 1979

-
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This report supplements the previous report submitted with LER
50-321/1979-021 Rew, 1 by providing updated and additional
information on the elevated tritium concentrations in Eround Water
samples collected from pizzometers within the protected (restriotad
to the publie) area of the plant aite. There has been no significant
izpact on the publis health and safety since the previouns submittsl
date of ‘this LE®; any relesse to unrestrictod areas JLhroush - the
pathways deseridbed in thia suazmary would be mtruscule and resualis in
insignificant doaes to the pubdblic.

Additional surface vorings are now underwavy. As of April 30, 1979,
nine additional piezometers to the unconfined water table have been
made in the vicinity of the affeccted piezometers, It is planned to
install up to a totzl ef 20 piezometers. These new borings will
serve a3 aids .in establishing flow pathways in the ground water i{n
the vieinity of the affected piezometers, in order Lo be assured *hat
there are no sources of ¢tritium, other than previously reportad,
These piezoneters will also inform us of where tritiun is being
confined in the plant yard.

-

The analys2s being done with samples from the rew surface boriags
will consist of meacsuring tewperaturs, and tritium levels in the
ground water, Also, gammz2 levels are being measured in grouns sofl
and watsr to dﬂte"m ne if any activity aezsured 4s above normal
background and c¢anrn be attridbuted to plant c¢peration.

The history of ¢tritium levels 2%t each of three plezomoters

is
provided in Table 1; this history began in June 1873, 3oth
Piczometer P16 and Piezometar PI17B are about 13 feat deen; thev are
respectively locatad adjiacent to the south side of the condeusata
storage tank (CST) and adjacent to the S. E. corner of the :iesel
generator building. Plezomster NGB, a 17 foot deep hole, is leécated
adjacent to the N. E. corner of the turbine b tlding and is

approximately 120 feet from P178, which is adjacent to wherz2 the
teuporary nitrogen line was found buried,

Jhe tritium levels at P17B after having built up rather dramatically
over a »asix month period, then becoming more or less stakla for
several months, now seem to be decreasing after having eliminated Lhue
tritium source from the temporary nitrogen line.

The levels at N9B were stecady 4in 1978, began a rise early in l37a,
and now seen to be appreaching a plateau., The activity level in this

PO ML

April 30, 1979
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plezomater excecded the reporting level for offatte envirorzmental

| samnPes of 3 X 10" pCt/1  spectified in  Table 3.2-3 of the

sk es anmental Technleal X "ications on March 20, 1879, The
nighest level found tn iz plezomater to date (April 10) 13 2.3

( percent of *he maximum ;'@ [~ ible concentration (MPC) allowed for
unrestricted ,areas It F hripeculated that the recent 1increases at

this location are due to mizration of ground water from the vieinisy
of P178 since the two piczometers are close to one another,

The levels of %16 "aben to be sleowly but asteadily decreasing; this
eould be construed to mean that the input of tritium to this location
has stopped or has been significantly reduced. :

To check the extent of tritium migration in the plant yard, on March
12 =4 16, 1979, ground water samples were collected from 10 other
Ppitacueters which tap the unionfined water table, These piezometars
encircle the complex of the nmain plant bulldings -~ Service, Turbin:
e ' (2}, Per~tor (2), Rada~*r (2), and Control Buildings. None of these
sanples had detectible levels of tritiunm,

}, "t {8 questionable t»at the ground water gathered frou any of the on
site piezometera zhould be considered 2s environmental samples dua to
their renoteness from unreéstricted areas; thus, there is consideratle
doubt that the nonroutine reporting requirenents of Sections 3.2 and
5.7.2 of the ETS are applicadle in this case.

The marimum environmental iapact of the elevated tritiunm levels
assessed as the dose to 2a Hhypothetici) individual who regular
drinks the water from the _outfalls of the azobsurface drainz
network., The highest guarterly average ¢spneantration of tritivo fr
outfalls was 1.8 X 102 pCiZl and occurred in the 3rd quartews
1978; this concentration is equivaleat to 2 whole body or orga: dos:
of 0,046 wrem. The qQuarterly dose limits from Appendix I to 10 CFf:z
50 due to liquid releasecs are 1.5 mrem for the whole body and 5 wmren
for any organ., The MPC for ¢tritiunm in unrestricted areas as given in
Y0 CFR 20 is 3 X 10 pCi/)., MNote that this dose estimate is very
conservative as drinking water is not obtained from this source.

1 vy 0N 0
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TABLE 1

- e -

HISTORY OF TRITIUM LEVELS IN pCi/1 AT APFECTED PIEZOMETE2S

B D i S Sl S ——— ———— T — . A ——— U s o — v T S S ) W i, ] A ol s A s W S s o o St o

I e P16 P75
JUNE 18 - 1.4 (3)a 8.5 (2)
AUG. 8 3.6 §55 1.6 (5) 7.9 (3)
AUG. 31 3.5 (3) 1.5 (5) 1.1 (&)
SEPT. 29 , 3.7 (3)

DEC. 1 4,5 (3) 2.6 (5)
JAN, 2% 1.4 (5) 1.7 (5)
JAM. 26

FEB, 14 « 1.3 (5)
FER. 16 (3)
MAR. 9

=Eon o

9 3

MR 3 2 L) 2.3 (5)
AR, 20 I (%) 1.1 (5) 2.5 (5)
MAR. 27 5 (&) ’

l‘.rh. L Vo . 1.1 (s) 2¢? (5)
LPR. 10 6.8 (4) 1.1 (%) 2.4 (%)
AlR: 17 6.7 (4) 1.1 (%) 8.5 (1)
APR. 284 6.6 (1) 9.52 (4) 1.66 (5)

FOOTNOTE:

(a) 1.4 (5) Indicates 1.4 X 105

P“““ G;il i vﬁi-

Supp lement page 3
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. 2.4 DISCHANGES TO THE CROULD

\ Fursuapt to Scetions 3.2 and 5.7.2 of the new WS, a nonreuting

: (Reportabile Ocelivecace o, 50-321/1276-021" vith subscgunl rev
was filed with the NAC in Maveh and April 1979 to fufove thow of hipgh
tritium coucentrations in ground vater sanples colleeted in the

- yard, Thoere has bewn no significant dmpact o the publie's hea
safety due to these high tvitivn Jevels es the yeleases to unres
arcas have beon pinisceule and have thus rocalted iag fnsicnifica
In order that the reader may appraise this probiaa, a wvealth of
ground and historical information is provided. As a reault of

, interest arcused by this nonroutine report, data and act ivities
to this problem are reported subsequent to 1978 up until the tine
this writing. Some cxtrancous sources of tvitiwe have boon idd
Actions have been or arce being talien to elininaste then Other
sources of cxtrancous tritium are heing chechked or wil be ol
necessary.  An dovestigation of the seepage pathways Js in prog

) ascessoont of the current status of this problem ~nd a prognosi

eventual solution are also provided.

|
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There ave three distinet water zones underlyiog the site:  a water
table, a Jocal gguifor and a regional anuifer. Aquiciwdes scparate and
bydranlically diselate these zones from cach other.  The vast re wal
aguifor whose top "s a few hardicd feel below plant prade da no hydvrau-
Yically eommeeted to surface vaters in the vicinity of the site.  The
shallow local aguifer ie scpavated frea the yegivoal acquifer by an
aquiclude wvhich is about 100 feol thick; the top of the local squifer is
rouphly 65 fect bolow the grade of the plant yardy it i« hydeaulically
conuccted to surface vaters §a the WP covicons,  The foundations for
soie of the buildinzs at the plant enter but do not repture tho aquicluds
between the loecal aguifer and the vater table; thiz agafclude is 40 Lo
50 feet thick. %he water table which 15 charged by the percoelation ol
precipitation through the soll is uncenf ined.  Im the plant yard the
water table more or less oxtendz from 10 to 20 feoe bolew grads, Tvo
separate subsurface drainage ditchoes, vhose cutlalls sve at about 25
feet helow grade, provide a systea for cootrelling the level of the
water table. Roushly 207% of the yard arca fg draiecd by Diteh Ro. 3,
the sulsurface diteh whose outfall is north of tie plant; Ditch No. 2,

the subsarface ditch whose outfall is cast of the planty deains the
13

(FT$
.
.

revainder of the plant yard. This network of subaurfas
the plant buildings.

A}
e ditches oncireles

-~

Put ing preoperatios bLeotween January 1972 and Scptosber 1974, pround
water semples were taken from three indicator and ene contvel station.
The indicator stations vere all on-site. They covsisted of two deep
wells and Diteh Moo 2. The deop wells tap the regional aquifer. The
gubsurface drainoge diteh taps the wvater table.  The control statlon is
a well located near the baank of the Altamaha River approxisately 2 wiles
wvest (and upstreor) of the plant at Doen's Landime. Accovding to the
ovner, this woll is 535 feot deep; thus water is apparently deawn Irom
the regional aquiler.

Purfug preoperation, gross alpha, gross beta, gesmse spectral and tritiuwe
analyses were perfarmed on the ground vater samples. Traces of rodon
daughtar products wore detected occasionally by the gosea scans.  The
sa-ples wore analysed for tritium by a gas enrichuemt process which
provides a 112 nsn the order of 100 pCifl. Detectahle levels of tritiunm
vore found o ruly two of the seven samples collected.  These were 240
and 130 pCi/l frow Decp Well No. 1 and No. 2, respectively,

The old Unit 1 E.. voquirved tvitiom and goama spectral annlyses at one
indicator staticen and one control station. Since initia) criticality ol
Unit 1 in Septesber 1974, the gamma speetral analyses of ground water
savples have never shown detectable levels of activity for any vadioe-
nuelide. The fndicaior apnd contrel stations were established as an
on-site subsuiface drainage diteh and the well at Deea’s Landing,
respectively.  The deep wells are not considered as geod eavirearental

... [POOR ORicIum
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monftoring stations because of the isolation and romotleaess of the
regional aquifer from the plimt. Powever, due to the ir\“;(n'l.’)u._-(' of the
reglonal aqguifer, siples are oveasionally deawva from the dvep vells,
The geueral location of all of these ordinary stations are shown in
Figure 2.4-1. These are veferred to as ordinory stations beceouso Lhey
vore either used dus ing preopevation of vore referred te in the old Unit
1 ETS; they vere the only stations wtilized watil Lovoder 1977,

Yurthevmore, the old ¥JS requived activation of this plase of the rodio-
logical enviromiental wonitoring progvam only in the cvent of accidental
or unuseal clrcumstances. Coascqurntly, regular cellections vere stopped
whien operaticoes begnn do Septevher, 1974,  Collections vere made, hovevh
in the 1st quarter of 1975, Diteh No. 1 had wot vet boen utilized as a
smpling station in early 1975, Then sosctine loter Piteh No. 2 wa
blocked of [ for a period of tine duee (o cons umtmx work on Uit )' it
was subscquently reopenad. Collections Frosm Biteh No. 1 vere isit Idl;d
o a terporary bosis in the 3rd quorter of 1976 (o provide o comparicen
with previous data obtained from the sanples gathercd ot Diteh No. 23
concurrently, sauples wore taken frog the control station.

Ar least one sample each quarter has contipucd te be collected to this
date from the control station and from at least one of the eutfalls of
the suhsurface diteh; camples vere also occos ionally drawvm from one or
both of the deep wells., A complete listivg of the laheratory results of
the teitivn anslyses for all samples eollected at the erdinnry stations
is given ia Table 2.4-1.

It is geen from this table that, since opervations bug an throvgh the vod
of 1977, the tritiwa levels in all sumples collecred from these ordianry
stations, exeept oas, were no higher than those fouad during preceperation
of M1, The exeeption was for the Rovesber Vo, 1977 sanple from Diteh
No. 1 vhich had a weasuved level of 950 pCi/l. This extablished a now
wax fuum tritive Jevel detected in ground waler samples; but, an even
higher level was found in a sagple collected 5 weehs later from a new
sanpling location.

Sanpling at some new locations came about as follows: The U. §. Depare-
ment of Interior in their corments dated June 23, 1977 on the Draflt
Environmental Statemeat for HNP 'nil 2 suggsested provnd vater sanpling
of the local aquifer as its top is about 5 feet helow the foundation of
the INP-2 radwaste bai® ding. It should be noted that the local aquifer
had not beea movitored proviovs to this time. Conscquently, in the 4th
quarter of 1977 samples vere eolleeted from three pienuamcter lLioles
(ideatif ol as K7A, REA; and P17A). Each of those test Vales (or wells)
hag a acpth on the order of 80 feet. The triting level in the cample
taken from R7A which is located about 1% feet south of the Duit 1 Con-
densate Storase ﬁvnk (€ST-1) dyke was 1550 pCi/l.  The tritiua concen:ra-
tion In the sauples from the other two holes wis bolow the lovel of
detection. Al lhtcc holes Jie within soveral hn'red foet of cach
other. The Jocatioas of these holes (as well as tne other pic7nmvt‘r
holes discussed in subsequent parug raphs) are shewm in Figure 2.64--2
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TABLYE 2.4-2
TRYTIUM LEVELS 1IN 1LOCAYL AL FER
’ pCi/
hate . N7A NEA 3 l/\

11/36/77 <1.10 (.')"
12720177 1.55 (WP <1.10 (2)

2711718 1.66 (1) 2.5 (2) <1.00 (?)

5128/ 18 | P <1.10 (2} 2.90 (2)
1/]20/78 1.46 (3)

8057118 1.02 (%)

ofl31/18 2:595 £3)

97067186 1.70 (3) <}. 1 (2)

<;/7n/m 1.33 (3)€
11/15/18 1.27 €3) 1.8 (2] 3.60 (2)
12/01/18 1.20 (3)

1724119 2.82 (3) <1.10' (2} 7.90 (2)
21341719 1.84 (3)

3728179 <l.64 (3) <},.64 (3)
4710779 2.12 £3)

b/OJ/YUd
a) indicates < 1.1 x 10?
B) recount 1.71 (3)
¢) splits 9.85 (2) and 1.49 (3)
d) <1.70 (3) at P1O2B and F10GH

g;E ‘I;iliaiii

Supploment 1 2.4-6 6/79
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2o A2 BUNTTORING FOR 1978 Aun BARCY 1979

An.’ll)‘r‘.;:.‘; of saaples taken from Diteh ®o.o b reluracd 1o pormal in the 1l
quarter of 1975, Lol the Jevel at piceonster vell ML persinted at
arovnd 1600 pei/i. Te was then doeided to tale ground water sorples
from the wate: Table in the plont yord {rom several piczometers; this
was carvied ou, g wid Juns of 1970, ‘The tritivy Jeovels at NEW and T HL
wer> 180 and 200 pCi/l, respectively; those Jevels ave consideved as
enly slichtiy sbove minbnom detection levels,  The level in P175, o 13
foot dedp test ¥ ole which is ]UPO[\L’ adjacent to the sountheast covner of
the Dicsel Cenerator Suildineg, was 850 pCifl.  Piezoweter PIG, another
13 foeot deop test hole, vas of npc(l.] huvrcut since, a8 can boe sven
from Figure 2.4-2, its suiface location is only chout 8 feet from the
errent N/A which is 75 fect deep. The level at l"‘f’J, owover, was 1.44
x 107 pCi/l vhich is about two n.d‘r:. of magnitedy above the previous
maxivun reading at K7A,

All of the readings wp to pid-June 1978 were sssociated with Unit 1 not
only boecouse an Operatipng License for Unit 2 vas aot dssved until June
13, 1978, and fwitial criticalily was vob achicved watil July 4, 1978,
but alwo becaase all the piezoneters whiclh had becn raapled were on the
nortl side of the plant yard which is plvsically in the prexinity of
Vnit 1 aod velatively romote from Unit 2. The ordinary sanpling sta-
tions, howover, would Scerve to monitor each of the wits more or loss
equrlly. 1t siiould br pofated out, however, that ground water sampliog

-~

s not reguirad by the Unit 2 ETS.

A nonreuling ryeport on the discovery of the high trigium Tevels at P16
was not reguired by the old Unit 1 EYS wioce: this did not ipvelve a
signfficnot envirvonmuntal impact. The enwirmwental impact vss not
copnsidored significant as this Jocation was well withia thoe yrszcrh
aren, the water was not Lelng weed, there vere ue planued usages of this
waler, and its movement through the grewad iz rathor slow.  The old Unit
1 Ef8 did not specifiy reporting lovels for radiolngical eaviroancntal
samplei.  The high readiug at P16, however, did spark effovts Lo ebtain
laboratory results sooncr, ond th~ initistion of actiens that wnight Jcad
to the discovery of the cavae of the high yYeadings; it alse brought
about an increaze in the iutensity of soaupling

b

All of the groumd water samples collected through July of 1978 had beown
analyzod by Teledyne Isotopeas, Ine, of Vestwood, Xow Jersey. A gas
enrichuent progess wvas wsed to doterimine the tritiu level of cach

sample.  Althouzh the LLD vers very low, nominally about 100 pCifl, the
results were gencrally pot fortheoming for 6 weeks or soj souciimes the
walt wos in execess of 2 woaths,  To obtain quickc‘ results, the servicoes
of a closer laboratory were precured throuph Applicd Physical Teclhirology
(APT) of Smyraa, Ceorgiay it was also decided to uwse a ):quu. erintiVlation
detector lu the lohoratory analysis for tritfum. Altheugh resslts vore
obtained guicher (fron soveral days to scoveral vecoks), the LLD sas poch
higher (ranzing Cvon about 700 to 1700 pCi/1).  Thee old Pait T EPS &id
ot specily dotection capabitlitios Tor radivlogica) cavironneotal saplos,
The Unil 2 FIS specify an LLD of 330 pCi/Y for tritivm malyscs of water
sanples.  The services of Telodyue continued to Le aoployed aloa,

Supplenent 1 3.6;8 l‘<* {n
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The fnvestization of 1he high tritive readings bepap alowly and inforeally
in Aupust of 1978, The madergroamd piping systens which carrvy high
Jevels of fritive vere identified fron a slody of the piping disgrons.
Many of these ffipiag systens vore hydeostatieally tested to some entent;
results vere gencrally inconclusive, weither pocdtively confliraing nov
crxeludiag lealage to the growad from these systess,

Yhe sompling vas doatensiflled by an Jncvease not ealy in the Frequeacy of
collcctions bt also in the mabor of soaplipg lorations. 1The resulis

of tiw tritive analyses for the erdiuary stations ware listed in Toble

2.4=1. The tritiws levels for sasples l-'.f\vu frova the local agnifor are

piven Jn Table 2.4-2. The luliz.: levels du the test holes vhich have

been the rost affectow; ot Yeast watil very reeeotly, ore provided in

Table 2.4-3; these three plezonetors RW9n, P16 aud P17, tap the watey

table. The levelds of teitium foend at other plezometers tapping the |
water table vere noit found to be high;y these are tabulated ju Yable 2.4~ |
4. Szuples were alse tabkea froan selocted cateh basfns and the outflalls |
of the surface draiange ditches; the ardg presenied in Table 2.4-5.
Froi Table 2.4=1, it is s¢on that the yeadings from Deen ':t tanding,  the
control statiouw, are usually below the 1L, and wien poasitive only
slight 1v shove detection. There appeared Lo be =o execption to this for

thc enllectica on Septevhor 28, 19706, vien sawplas takes frowm this
station and from othoy totiops vere 8513t and seat Fo Teledyne and APT

for laboratory annly. vs., Teledyne fouad a leval af 170 pCi/l vhich is
1
’

consistent with the levels Joaad previounly wai AT found a Jevel of
2820 pCif) from the "sane" sasple. It ds beliovad that APT's rvesults o ,
are erioacons: this covld result froa mislabivding, contaninstion; inatrus

menl evror, etc. Sipca this is the only coulrel staticon and &1t other |
stations may be coasidered au indicator stations, it is to boe noted that ; 4
nearly all positive read.nps of the fudiecator stations are rore than

twice the coatrel station readings,

Sl fros Table 204500 i do'esedn hal the roeadises Tvow the desp wells |
have continned to be lew. The positive readings for Ditch Yo. ? have b |
slowly incveased from 100 pCi/l on Docenliae 20, 1977 to 1000 pCi/l on {
|
1

¥Yelowvary 20, 1979. Teere vas, however, a reading of 8340 pCi/l (not in i
table) by A "! for the collections on Auzuct B, 1978; this reading is 4
hc'(mv(\ to he errouncops as the n-:z.!;.a‘.,.. from this Jocation arcound that |
time were loss than 300 pCi/l. |
The levels from biteh: No. 1 are geacrally a few times highar thaa those
from Diteh Do, 2. The yeadings at lhtcl. Yo, 1 have been sonevhal erratic. |
The positive results in pCi/l for cach station ore suenarized below by '
quartoer: |
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Qe n M din My 5
biteh Bo. 1
ist 78 e 250 250 250 i
nd 78 1 100 180 350 -
3rd 78 4 2610 310 1400 913
hth 18 ? 1260 750 1005 36)
1at 79 3 3120 110 1953 1635
2ud 19 ] 2100 2100 2100 -
Ditch No. 2 "
16t 78 1 180 180 1680 I
2nd 78 1 180 150 180 -
3rd 78 2 290 270 280 14
4th 78 y) 330 200 305 35
1st 79 2 1000 140 570 603

This susaary indicates a geneval upvard trend of the tritiom levels in
the subsurface drainago network.

From the datn presented fn Table 2,4-2 itoppears that the dewvels in the
Joecal aguifer on the whale have not var i.d er-atly. An exception $5 soen
for V174 wheve the readings have incrons ed from < 100 p(’.i/vl in Febriary
Y978 g5 7200 w200 Sa Joonsvy 30990 Tha bl " pie davta-dn s Eabilc

. v

for NIA; iep l:(.‘.’:}l.f\'t' results in p(‘.i/l are supcsarized delow ‘b" Guartous

Quarter n et Hin g 8
Ath 77 1 1630 1630 1630 -
1st 78 1 1660 1650 1660 -
2nd 78 1 1570 1570 1570 -
3rd 78 - 1700 1670 1412 25%
f1h 70 2 1270 1200 Y235 50
1st 79 2 2820 1840 2330 693
2nd 79 ] 2120 2120 2120 -

1t night be postulated that VP16 is tapping tritinred vater that has
accumglated in a pocket. 1 the duput of tritive to sach a “pool™ were
to stop, the tritiom level would disinislh Jue te radiological decay (e
half Yife of tritiom is 12,3 yeave) aod Que to the didution afforded by
precipitation. As may be seen from Toble 2.4-3, the Yevels at N‘- b v
slowly but steadily deercased from a woimem veading of 1.6% x 10° pli)
fu Anzust 1978 to 7.66 x 104 pCi/L ie eorly June 1979, Thos this can i-.'
constrocd to mean that the feput of tritum te this location has stepped
T -"'; .

or has been siguificantly reluced.
‘r‘{ ‘hﬁlld!u‘r

ne erg
3‘;"! i
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The Jevelo mt [0 2 o Tahle 2.4-% alter hoving bmile up vatho
dx:n.n.\!is"rlly ovet @ six-month period fvom £30 pCif1 on June 18, 1978 to
2.6% x 107 pCi/Y on Weeuheor 1, 1973, then bocatw wore or Joss stable
for several mont Vit o vaxiuew yeading of 2,97 lu' pei/l on Teb-
yuary 16, 1979, Lit have sinee deevensed (o 2,865 & 104 pCiZl oun May 37,
The decvease reoulied froa the stopping of the disehacpe of radioaet ive
waltor to the gromyd et a point adjacent to this loeation on Maveh 21,
1979. be details of the diseovery of (his source and s punctuy)
termination are provided in sobsegueal paragrapho,

It can be ncen fron Joble 2.4-3 that the levels at 308, @ 17 foot doep
test hole Tocated adjacert to the NE corneyr of the Terbine heildiag vere

not low viwo Fhgdvoeated o Augant 8, 1978, 9ty lovel seswed to Juwe
at avound 3600 pCi/l for a few wonths (hep bogom 1o rise. The rise wos
vigorous carly in 19279, ll*‘ readiangs during April fadlcated that a

platvau of around 6.7 » 10° pCi/L had bLeen reached, bul subscyueat
readings show Turiher inerenses, '

The tritivm levaels in "t!.\ r test holes tapping the woter tablz: are |
provided in Table 2.4-%4. TJhe activity of cach of the samples vas less
than the LLL afforded lw‘ a liquid scintillation dotector, Uhon the pos
enviclaout proecss was cuployed, posftive resales vasglong fraa 130 to

300 pCi/f wore fourd, Thoge very Jow levels glve assurance that cons

ranination In the valer tallde ds pretty moch eonfined to the proximity
of the thice effected test hwoles listed in Table 2.4--3, :

The results of sarptes teken dn the svirface drainser eysten are listed ;
i

in Table 2.46-5, fThe outfalls vere nearly alenys deyy the only pos
result gave a very Jow lovel of 240 pCi/1. Pather ."?{h levels, houssor, '
were fouud in a few cateh hosins, eaprcially PY24 shich 4s vear P16, 1t :
vas posfulated in a provious pavograph that water ;'\‘.':'.':-"’Yil‘..'"t" with ) t
tritiva may have acewnalated fa a pocket fa this prezimity. After
periods of copiideralile precipitation, the vater table vill rise and !

thereby cause an overflew frow such pockets,  Showld the wvater table
rise to the level of the surface drainage systom, v easy path for
horizontal movoreat vould be provided. Tt appears thea, there nay be a
redatively casy paaie » from this postolated poctet fn which tritiared 3
waltr is lodged to % eatch basin, Alter precipitation stens and .
horizoatal novement stops, sone triticted water becorses trapped in the

eatech basin.  Any wuter Jhich is trapsported froz this catch basin vould

be greatly diluted as this streme of vater is conbined vith a munlsr of :
other slreaus on its way to the outfall. i

In the sccond weel of May 1979, a group of sanples wvere taken and split

with the BRC as per theiv sugorstion.  Tncludod in this group vere sunplen

taken from outlyine test holes which wvore a fow husdred to about 13

bundred yurds svny.,  These vere taken to provide gssurance that ground

water tritivm hod not nipgrated of fslte.  The onilyvian test holes tappias

the water tabde vy, B35, XYAL, W 3B, PIOZA ond PSA; thoae tapping the :

o
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Vi Novetle® 165 197 & v nt to Appeudiz B oof the Unft 1 Operating
License win dssaed vhiereby the old P15 wore replaced with the oew THE,
that iz, thote issoed with the Mait 2 Cperationg Vicease in June 1978,
Althoupsh these ecdr BES do ot regaire pround eater sampling, they da
specifly that 1f aeconfivacd messured radiciuclid.s soaceatration ia aa
covivossental sorpling teasd lun averaaed over any quarterly saspling
peried should escecd the reporting level glven fu Jublo 3.2-3 of the
EYS, then a wiittea repurt shall be sebaitted to the MRC within 3% days
frow the eud of the quarter or after eonfivantiog, vhichiver s Tater,
The reportivg level for tritivm do vaior is 3,0 x4 104 pCi/t.  The TTS
dofined Yeonl irved™ as a confirmateory reanlysis of the arigigel, a
duplicate, or a now sauple as appropciote.
Yucre was scne doubt diea, that this veporting level should apply Lo any
of the ground vater saaples, even those from the ordinary stations. 1t
| was indeed guosticasble (hat & neureotine veport should be wade fer aay
| suhseguont high toitive levels such as thosa foerd at K05, P16 and P17
' huc to the fnaccessability of these locotlons to the geveral publie, sciples
gathered heve probably shonld not he considered ¢s radiojopical envicon~
wental sasples.
Oa Docerhor 1, 1978, souples were collected at a number of locations
incluling V1753 these were shipped to Teledyne en Bocerber 4y 1978, T
resulte vere reccolved en January 243 the tritiva Jevel for PITE was 2,64
1 “ -"v? pCilY.  The provioss maxisen reading ot this station bad boen 1.05
| x 3O pLifl. A vew sample was collected from P178% on January 25 to
1 confiva this new mestuun veadipgy Tt vas shippad to Teledyue on Janudry
! 273 the laboratery roparl was received on Mereh 123 the tvitiunm loval
. was 1,66 x 100 pGi/l. Oa Jomiary 26, 1979, a carple was callocted at
. P16 amongst otier Jogdationsy thege wero shipped to Toledyre ou Janwary
| 27: the vesnlisn were roceived on March 175 the writium Jovel for Pid wvos
: 1.37 x 105 pCi/l1.
: A wet spot on the ground neir PI7E had boon noticed.  There wvere also
: wot spots on the grommd adjacent to the condensate traasfer pusps vdeh
i are near P16, Oa February 16, 1979, wet soil sanples were collected
from theae tva lorations; on February 22 these sooples vere shipped to
« s cr T Apdyne fer tritdun and povaen Speetral analyscn) in carly April 1979

the Fesults were reccived; the results ace peescated In Table 2.4-6.
The levels for the soil sarples from the vet spoet pear F17L are on the
order of that Found iu recctor water eveept for n-228 and THh=228 viidh
ovcur in the soil astuacally.  Althengh the Tevels found in the soil
collected vear P16 are gencrally a few ovdevs of sagnitede lower, they

too iudicate sene local enatasination.

After recoiving the laboratury malysis reports for the tritiva Jevels
at P16 and P178 on March 12, 19279, it wa decided that despite the
doubts reparding the reportiog requircieuts, a noaroutine report would
be sulmittad.  Hovever, before the wriceap of the report was completad,
the core of the high tritioen Jevels ot PI78 vevealed itself. i
reecrt vas filed on Mareh 26 vivieh was before tiae laboratory veports on
the two soll sawples vere reecived,
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Puring coostiueifon o) Unit 1 a hatd incly temporary pips enrried aitrogen

el cowen @ Lol B Whow o o et o ML e thee fectvater boeaters in
order Lo L\.'p e 5 s “«ul‘uc’iu", before the ‘!',.qt Wins pa? in service.
; Muer ait 1 vas put dnto seevice, the Pk in the yacd vas renoved
. Yeaving an opon }iae buvicd about cight inehes boeloar thee yand pradcg thie

end of this 1l yas sou Wy 10 feer S0 of PI70. The heater erd of this
temporary dine was unt venoved after startwp of the enit,

On March 20, 1¢79 woatev vas diseovered Labhling out of the ground o o
height of several inches From the very spot vhere @ soil sapple had h‘»"n
gathered on Pebruavy 160 Vater vould flow oat for around 10 nec o

then stop for perhaps 5 minutes or so,  This cyelic phenoncwon acew lul
gseveral tiees over a for houre) 3t may have boon causod by chavges of
pressure ju the feedwator heater at that tine, '

fater sanples from the flow and wiad sseples fvon the ground at this spot
vere collected for tritiva aud poamas spectval sonlgses,  The results are
given in Table 2.4-7. VWhere comparable; these levels are soca to he
gencrally highor than those found in Yable 2.4-6.

On Mareh 231, 1979, a chock of the valve on this temporary nitrozen line

ot the feedwater heater showod the valve to have been poetially opon.

The valve was preaptly closed, To preveat aay paéssible reoccurrence,

the line was severed dnside the turbine baildiag by rewoving & pipe
coupliug. Caps were then placed on both the liaz and the heater conaect fom.

It may be afvonced that the valve wvas eraclked open by vilivation or s
gonconc inadvortently busping into it. In any cegard, the tritiue
levels In P78 indicate leakane to the ground prosably did aet begin
very Jong befove fivsl sanpling this vc}l on June 18, 1978,

Oa March 22, 1979, the open end of this tewporacy nitrogen line was
pnearthed.  The Jine Jay horizontal pointiapg norcth, A portable rudisat iop
detector showed activity in the soil near the ond of the pipes There
was po peasurable activity in the seil beyord 2 feot frea the end of the
pipe. Mence it pay be econcluded that all ecetivity except tritivm was
confined te the ismsediate point of discharge, The eontumnisoted soll wau

placed in druns for ehipeout to a licensed low level burizl grouad. The
2 A doppea en? ol dhis tesporary live was copped off,

Ca March 25, 1979, the events of Mareh 20, vere reported to the NRC a5 a
Lieenszee Bvent Peport (LuR).  Attachel to this LR was an Ancmalous
Moavurement Ropert which reveoled the Righ tritive levels at P16 and
Fi7L. Op Maveh 28 4 revision was issesd to emvrect thvee cevrons in Ll
report.

A< has been mealioned dn Section 2.4.2 above and as chown in Table 2,43,

the Yevel at K98 was llw!(‘ra-,u:ug', a \'i;mrmm vrise during the winter of

197281979,  The fivst gowple to t'!"J the reporting level vas colleetod
. o Yarch 205 its level was ’;."n'. ¥ IU' pCifl. Ry m i April the lewved
sedned 1o Yuve pare or less veached a plateau of groved 6.7 x 160
pGi/l. AL alabe ppdtien Jovels seasored from sanples taken fron
Pio and LG cwrongh April 1979 vere xeported to the PRE oo April 29,

g 1979 as a secoad revision to the previens
ﬁ G ALEm
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M=3 1.91 ()" prii/) 1.05 (6) pGi/)

Yia~ 54 <h, 00D (:/ Pt i/} gry 7.700 €13 | ;/-‘ ¢
Co-5¢ <5.00 1) pCifly & 2. 486 (7Y philhiea o
Co- 1.36 (2) pCilly dry 9,37 (%) pCill h
Zn-65 <9.00 (1) pciflg dv 3,49 (2) pCtfin dry
1-131 <7.00 (2) pot/Eky dry 3.93 (3) pOiflhy d
Cus—-134% B.52 (1) poi/kg dey 1.78 (3) »0ifkg
Cu=13/ 1.61 (2) plillky dry 1.75 (3) pCilty «
Ba-226 2.65% (1) :r;‘/; 1.52 (5) l,»:“,r.

1h ) 1.03 (;) Pl i/} { 6.0 L) 1"'/‘) ¢ dry
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2.4, 4% YRVESTIGATION O RICH LENVELS I oon ORIGINﬁL

As peatiened in Soetion 2.4.7, o teatat fve dnvestipiation of the hiah

et jum Tovels begas in Augusd of 19718, aud -v!tn\'v b orany el the piping
systews which carry wate vith hich copeentratioas of Lyl lun wOrs

hydeostaticatly tested Lo soms Aent, there vere wo coaclanive vl
3% wontle 1ater Dr, Juncs R Vel lace, o Pouls s tona) bapeiaenr and c
Pydroloesict for Tnw Enxiocoriog Tesling Cospan? of Popietta, Goeor] in
A SSRGS
pation; Lis work was in

el a4 econsilioat da plawdrg o s dep et Tug thie davesd
itiated on Fobruavy 146, 1999,

In arder tn doteradng the seepase pothways io the souree noints wherd

i

21 ranooaad ll":(]l: y L ke I'iu“’, ay has ol T l'..: 1‘.:‘(';]'!-'\‘ a ‘_‘.[U.X)' L S |
pade of the piping disgrune, grovnd water I sln (in conjunction vith
preecs ipitat $ Uiy Yu.h.:" ), gid tha tyitiun Jave 1s, [ was decided that
toat ho shiould be dridled (Iu d ','r.h'- of nvoend 20 f.'."\)
Ly ©of tha L'nrrt- tent hotes Oadvivh tap the vater tahle) wii
il' v Tewvels. The follesing inlon Cion was to be sougd
those new test holes in hopers ol e toviining 4F an exivensou

about *wenly
jun the viciai
he hiol trit
from cach of
SUree oxX jsisd

.
L}

a) the gauma spactral analysis of soll sasples at various dopths,
B) the posma spectral and eritive sunlysey of the ground wates

samplen,
c) thie cenductivity of the grovad vater sasples, and
d) the teapvatuve of the grovad waler ganplos.

The decignation of the test holea setuslly ¢ iYled, the date of divieadlo-
tiea, the hole depth, ond the depihs at wiich the eqnivlude i ¥

arce listed _;;‘, Table 2.4-8

jn Figure 2.4-2,  The coaloud of the aquiclade fn the prozfuity of 5%

. he loestionn ol these test Boles aro &

govnn to Torm sort of & {rough runpiug under caT=-1 amt alipund in a

pore-or—Jeas KNE-SSY dirceetion vith the soathera ond of the trovgh teing
&licht 1y decpor. Viezometior P16 eppears to 1ie ia this trough. The
aguicinde contours io the avea a 1ittle esnt of the Unit Reconbinor

Euilding (as judped by T9, 94 and *8) show a deymenrd slope i a geuvth
to southcasterly diveciion, This sujnests that the dischargas of proccis
vater that tonk place hrgmeh the open Lalf=ineh Yine near Pl I8 wom dd
tend to flow to the vicinity of 2eB.

Vhile comstructing ead hoof the neuw vells, st ] saples were peneynlly
collected nt five foot fntervals amd al intoerm dinte depths in sou
cases. A CIMWET SEar €5 Py ing o Gt i deteerur wol Tan o0 eacty. sani e
Goonn .‘2}'.'(".1"1 saalytes vere dd 1AD Yy o ".,l(‘-u..,l vhter saaplos from cach of
the ney et holYes whieh vas pot dry. o a Tow inglbanwes natvrelly
geeurting radicow- dides wete Qotoeteds there wove un ofhey positive
yesulln, The poll aetn o Fatly o fil
vas dowenstvated by the wirtual elinipation within a
the gersen avtivivy beim dischoreed fron o opon Yine ad yas noted e
Soctiva 2.4.3, Ty Lhe dotevt ion of g acs ety in oa poil saoaple
\J\'tlld heweo 1“.'.")‘ et thart a1 L Ur s S ey g"i?:luw‘ within n [vw

feot. 301 166
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YABLY. 7.4-8

¢ NIW TEST BOLES TN VAPER TAGLE
L4

Degignat ton Instaliat ion Pepth Acqaielude®

978 (1) (1)

12 5104 2155 2]
ik 57063 Y5 12,5
4 4124 20.0 17
% 4724 20.0 12
16 4]27 20,0 12.5
57 4726 20.0 135
18 5/02 23.0 >23
o 4/20 lo.5 18
) 4719 "20.0 18
¥12 4719 23.5 20
T3 4/20 18.0 15
114 5103 15.0 11
1S 5701 25 20
T16 4] 27 20.0 16
8 5/07 16.0 13
119 f)("in 12.0 16
120 5794 23.0 21

Lhppron bt depth o .'ugufrll‘..h-
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The resndes of the pgets, s tytnes for the poew test Weles are oreseated |
In Yallo I’..’»'-'J. L B %o Lt mont oof e wells vore dvy trim a fow W‘
p dayn Lo o Fow wedks fodlowing installationg o feer are still dry. Sovewn |
test bedes show teitiug Jovels i cueers of 1,0 % 16" o08/1; o1) othens |
shos Jevels vhi®s are Yess thaio dotectad e or are saly parginaily detortahile, 1
Puae to thodir Yewalioas 11 eceovn plansitile to asicciate throe of theno '
sevess tonl bolog (T3, T4, amd 95) vith thw cume exten vous sowree eavaing ‘
the high readings of ROB and (o asaociata the otber jant test Loles |
(r12, 315, 119 200 T20) with the name e!varsous sewree causing the high 1
readfuge ot 116, f
|
Piczuaotor 19 was diy for 3 wvedls before a vater soeple conld be colluatet; |
fhe tva !';'..HH;*"_". t oL fo Jabe ey Y279 1 cow thive Joratton wete nc-*r!,\
m erder of magnite?  Toor than those taken Teow W90 Which 2 in eloze |
prouieity.  After a fow voers of deyness and o fow ssuples with tritive |
lew Vs " cun than the WD, & codlestion at T8 oo June 1, 1979, showel a |
positive level of 1.06 X 1y pCi21, whieh is wearly the s es that :
fouad at T3. Boue of the readinna at T4 Vowve boen Yo, it tool Jitrie .
more then a wook for the loveln to beensg abomr Lho samn o6 thare al
NOR.  “ie weadinps at Th are wow o bit bigher han those at B%0 and the)
are ingveasiug. :
It tosk atoat & veok and 3 0alf for the T:ovels at T1Z2 te reach vhat #
appears Lo have beoa an equllfiriva loved ‘el = a fourth tv & thivd |
of ths levois ar P16y tn vhe latter bmdlf of Moy, bovever, the veatdings f
soddenty divsped Bolow the 300 apd hewve rodainedotheyes  The Iniral :
eollec «on 2t P18 wva made o mid-tlay 1979, 2 wacks aller 1s lestadin-
tfon: the veadines are felrly cowsistint and are nearly s Wigh an those
at P16, %he Yeadinga at P19 dncveased sived 1y o vhat seems to bo its
equitibrive v I°h Is Jess thon those at P16 by & {actor of 4 to 5. The
readings ot 1 bove beeo steady from the gravt, they are alicut a quarter
of those found ot P16, '
|
Since contuct i ity of the de-lealzed proceas ented Jg noninally Jess :
tham 1 pelofen vhereas the copdustivity of woter obtainthle foou wormal "
ground vutey sources nearby is geodrally cboul twn orders of ragnituds J
‘ hizhor, & very Tov enaductivity found In a ground watey siwple would Ij
] indignte that sueh a sanple vas 1Tkely to have boor callected eluse to f
some Yook of the prececs vater.  Uypieal conductivity values In ) whos/on !
from nearhy vater rources orve abooet 236 Froa the doep wells, 50 o 150
froa the Altawsha River and avound 50 for rain.  Sinece generally the
tenperatrre of the vater ia the pipipg syotens of intercst does pot vua '
meay dearces abowe arhicet, pol rach conld be enpocied to be Yenvned
frow the tunperatare of sacples,
Jdsted in Fabte 2,.4-10 are the copductivity and femperalure poasacer ontn |
for sunples enllveted from the new teni hiolen on Hay 10, 1979, Nope of
the corduct ivity peaaareasats are Jow, vouss are rather highy the vaviations
’ Ju vaduos protuity vof leets the variation in the sduerval content of the _
sn0il ot cach lecat s, The et oles Witk the higher fenpegatwres nre n
Iocotod vhete therve arve pore piping synteos whieh pay provide stishily
higior tomporatuwee o the gromm! watec da that aceas Tae higheot teooetature ;
was found ot TU2 which alan had o relativ ty low conductivity.,  Abtheogh %
|
Supploseat " W 3 2.4-22 |
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Supp Yemunt 1 2.4-25

r
coRInch VEY AND T g4, ! 39 M IS FoR
vy ity o e, - v
GROURD ) | SAUY) { jECTEn A PEST BOLES
o MAY 10, 1979

Well Conduclivity )
Ho.  1: vhonfer) ()

12 ¥ W
T3 = ' v
T4 120 71.6

T 5 = 5
TG

y i § bS 3
18 2 *

110 204 79.2
T11 236 &§0.6
T12 99 £2.4
713 296 72.5
P14 1861 71.6
115 61 0.7
T16 92 i T
Ti6 ;
19 4 79..1
120 114 73.4

*dry
Joarple vas too s 11 foy measuring apparalus
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2.4.5 CRIVIQUE

M explanaiion and progeosis of the tritinu levels at cack of the key
Jacations is adbauced in this scetion.  Yhere it scencd needed, au
atteapt vas made o bring these levels into porspoctive by shoviang their
envivoanental jupact and theiv relation to the regnlatury Thalts,
Appropriate actions either taken or being counidered which are associ ited
with these locaticns are also reported.  The follwving locations are
discusued hevein:  the arcas in the vater table zusociated with Piczo-
reters KOL, Pi6, and PIIR; the out{alls of the subsurface drainage
network; and Piczoamcters B8A aond PI7A in the local uquifer.

Supplorent 1 2.4=27
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It b boen sueorated at ®evera) placces ahove, that o "puol" of vater

conteninated willh tvitiom is trapped in the water table iu o pocket on

i
the swoih side of *C8T-1.  Furthomore it appears that Pierow ter P16
— ’ T G 4 : :
providoes a tap to thina l“""‘” naar ats conter. A (-,_'l"V.“i medl i suh-
sequent paragrvaphs this contstiinated wator is belicovaed to have acctmnloted

from L gasocinted vith the condensate transfor puops.

On the vouth side

¢ hocoroer of the dylke surroeolding €511 is a
small conrrvte s)e

of the §

ity (roughiy 6 to 8 fest on & side) on wvhieh tie con-
i - N 5E i - - . < : H
. deusate traosfer puops are novnteds  The $0il on the west side of this
glah | ocras onally beon wot, smetnes soaked.  These pumps have
g iy ns ] e 1 - 3 ¥ “ v Ly » ] ] 2
eccanic 1y had lealing scals ond valves.  Pump YEpRl1rs are e in @
YoutIne manner. Ja additioa to the ordinary repairs, shields vere -
- . !
wmovnted on Lhe pusps to diveel asy spraying froa such leaks to the slab :
vhere a drain to radweste ie jnstalled. A3 neatioacd in the 1977
Envwvirvagwental Suwrveillsave ¥ wart these loals were considered in trv g ¢
v ‘ . . - . - . 3 £ e :
to determine the prinary cavse of the clovaled tritive levels at N7A. ;
AMiter sc deliberation that nitica wasn discarded sinece at that time |
B2 in ol 1 o s ry M 1 - - . !
these leals vere thought to be much less than they presently appoar to |
have becon. i i
]
|
sl ox et e f - 1 o s < e % Y = 1 * 2 g - 2 i
Leakages (rom these puops and assocdated fittings if they should occwr
o P . T P ¥ . PO : :
an Spurte wipght go tived for some time smince norodlly no o ts dn ;
. o o e o " €7 . . N . 2
this arvas, On ay 2, 1979, hovever, the eizineer svpcrvisis the ‘
installation ef thoe wew test hol noticed that just as overatien wa
sw.tched from one of the condensate trarcafeyr purps to € other, thov
wag a noaentarvy siall release of water to the grovad at the point where !
a pipe covered with jusulation enters the ground. Subsequeatly, the
insulation was rewoved md vas found toe have beon eovnletely sotted.
US1 X - G £ - i 1 4 0 I a ’ - . . - ¥
Jhe cheel valve for (he puap, vhea ot eperating, was found to bkave beea i
the principal source of the concealed leakaze., The check valve was |
repaired ponctually. :

After the ebservation of the leats on May 2, 1979, the area was surveyed

with a portable radiation vonltor te dotorsd
i spectral apnalgsess gere perforoed on s0i1 sassles whiich vere col-

: lected at various points dn order te confiva the radiation neasireienls
taken with the poctohle jwaitor. Neae the niddle of day 1972, the
contaminatod SOLl was placed tn deuns o sivipment to a Yic
level burial grouwnd. Over Lthe past teu yoavs pasaa spod
have frow time to time been peaforiod on noil sasples wh

ae the egtent contasinaktion,

V were collec Lad
froa vear these condensate traanfer poaps.  Typical results were presentod

o 1D ' '
in Table 2.4-6 (for “Near PIGM).

5 The insulation en the pipes atdjocent to the condeasato translor punps

1 has provided a wask ohich could have alloved persintent Tealloze to the
' ground to oo upno! fecd. The dowassrd trond of the teition levels at
; Pi6¢ sincs ! A% (]9") fid ieaton tit there had ocearved a SEHap e
y of o : TP 1) RIS N § (00 input of xtravesme tritium to this ”;-n.-:”
| "h“U! Pin, bt son : ‘i"l\ thoa 'hﬂ( thide ,"LJ:P wViiieh wa chiierved on
' Moy -2, Y279, and belicvied to baove oceareod in lh‘ nacty had bove much

gieater tha priw

Fenet by
s ¥ 4 y 5 e :
' ‘ Sogplesent 1 JU m 2.5 ) ': 'ﬂ ’rﬁ 3 L “" y y " '
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Since TepadxIng al of s st the Inatallation of shield: way have
not been sufliciest actions to entively preclude yeleases of contaninaty
vater to L vamd, it e been proposed Lo wove the eoadeasnie trans{

A T
Puaaps aniaage

———

b | + Lk
he dyke of the CST. A Design Change Request (DER) has
4

been subuitted aad is now being studied.

With the eczsation of coatoniinated vatery to this "(l. '”, the lovels will
1
L

elowly divinish. 1u add G to radiolopgica LOWeTY tritiun
diluticn afferded b

.

cencentrations will resy not only [rom tha direc

precipitation bul also as a result of the hevizonlasl troasior it wil)
provcte. Some of the tritiva fren this "pool"™ way reach the ri i
the cast outfalls of the sc direh (Ditch Mo 2) and of Yavd
Brain No. 2. Taew s ] and Catelh Pasius PY12 and Py 24
indicaie that this is indeed happening. However the two orders of

magnitade difference between the levels in the "pool™ and at the out-
falls indicates that such migration is slow and such levels preacat pe

Liazard. .

The bigheat levels for t?s‘-"';: ol me fowmd at P16 the highest meagured
value «t P16 was 1.6% = 107 pCifl on Aupusi 8, 157/8&; currcatly th
Jevels are aboat balf thic wacdngs.  The HPC for weler to wnviol rictoed
arvcas from 10CFR20 is 3.0 % 10" pCifl. Typical writivs levels found in
the CST, the reactor vater, the rcoctor sitenm, end in the holuwells of
the coadeaver are each about 9 x 107 pCifls Thore are ne cerront or
plaonad vsages of water frow the watery table here or at o W ther place
(‘H"v“". The ’1:';",: 3 A ssitive 1evel fonnd © fEely W0 2 3 3. 09§
IU’ pCi/1 on Pibruavy 20, 1979; it sceme probahle  that thiis hdal cau
about as 2 result of nigratina froa the Ypool;" Jevels with this ord.er
of magnitude can be expected to eontinus in Diteh No. 2,

It ie beliceved that quarterly sanpling at P16 and ‘wmthly soonling at
T12, %18, T19, and 420 sliould be adeqguats to monitor this "pead." Sinec
the Jevels are genovally high, a Jiguid seintilNation detector sheold
provide sulficicnt accuracy Tor the triliua analy ie A nts to
the sa.pling frequency will boe made a3 warrantoed.

Sunolemeal
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The cause of the high tritiwr Jeveds at V1B (e dinchiorge of procons
| viater throazl,an open hall dfouch liae to a point alout ]n feet frow

s

well),

v 31 vevealed ftsslf, the

actions

{ -'A:-’.'“

Lo

HOMTEO,

elo.

have boon

jres

l'nn;‘) YTy

this ext cancouss capounded upon ia Scetion 2.4.3

Ko furiher explovations are varrantod horve,

Tae tritiva level ot P17 has fall
the tormination of tha leakago of
laveh 29, 1979. ‘he

eearly

PYoce s Uit

rate of rudection hoeve |

O

to

an order ef
this

B - !'fli“‘ 1’|}:,'

e

[ST8Ts

macnituds since

sro2itil by o0
i v

a slrou;oer
A ratihwr 1,
ws safe to predict

function of the wmount of rainfall than nything els
anomt of rain Lkas fallen since March 21, 1979, 1t
that the Joevel will drop another order of »

pnitude by this yes

w s ond,

Sone of the tritium ray reach the river via the north catfall of the
subsuriace ditehh (Miteh Koo ]) The levels Fo Ditch Boo 1 atiest that
this is indecd slewly bappeniag Considering the high and rising Jevels
at BO8 and ot T3, T, pnd t.“» couplted with the rather vodest levels ia
Ditch No. 1, it may boe addured that enly a very gand) fraction of the
triviated waler from the P176 avea is finding its way to the viver and
that the vast wajority of this water is nigrating to the NOB area.

The highest tritius level measured at T175 vas neacdy 3.0 x 10 pCi/l on
February 16, 1279; tuls level ds exactly an order of wagnitudc below the
HPC for wurevstvicted arces. As dndleated e%ove the cvrrent lsvel is
ahout :-u erder of pageitads Lelew the hizh level found on Iobh Juary 16.
The highost pasitive vel fowed In Ditch Moo 1 was 3,12 » 167 pCi/l on
J.mudr) L’,, 19795 levois of this nagnituly arc apt to cont inuz to eceur
in Ditch No. 1.

Quarterly soavpling ot P17 scews adequote ab present. Withwin a year,

anuual 2ling will grobably }.\- mawe than
level drops below sovaral thousand pCifY, tha
switch frow the vse of a 1.|q'uu ‘_“"i:\t'”l'.".i'.'u

ment technigue.

ut 1
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2:5.5.3 - Area Abont Plecocap - NOI

Tt wana't watil tue latier poart oof Mareh 1979 that the Jevels in this

area reached tho reportieg Lvel. While the levels g the other tvo
effeeted oveas of 14+ vater table (about 136 and P178) sre new diainishing,
the levels hors il BN98) are o the rise. A vot of readtings tolen in
the 4th veck ol Moy show that of these throe avess the highest tritium
levels are now found in the area aboul K9%., 1o aidition to NGy Picronctors
T3, Th, and 18 are associnted with the R9% arca.

It is postulated that the high aud rising levels hove are coussd by the
influ of rach 7 Ve o aeenn \"'LL'T vihiich was dischonoed t'.ntm‘,t the
opon-endoed balf dech liee wear Y170, To Scetion 7.4.% it was pedntod out
that in the area juse east of the Oifgan Recoublince Bailding, thore
appeacs to be atvaca W southeasterly slops to the wpper surface of the
aguicluwle separativg the waler toble frow the miao: acquifer. This
suggests that the above-meationed process wvater wonld indeed gonerally
tend te miginte fl‘n' ite podut of discharge vhich was reughldy 30 fect SO
of NI78 to the viclaity of 395,

Piezonetor N8 is voughly 120 feet SSE of this peint of discharge. 1t is
estimated that the grovud water da the valer table vil wiprate Lotwesa
0.1 to 0.5 feet per doy Jepending upon the sofl secia and the Criviug
force (Qifferenve in vaver lovels betvoon points aleag the patly). Thus 8
to 40 nonths would be rogquired For grouwnd water to traverse thiis distanece,

»

3 [ PP » 4 , " iy 7 4 = 4 "
dih wection Jehed Jlvwas wlduced that ¢f fuelivie Jeakoee to the pround nege

o

PL/R probably begaa da June 1978,

The natural flew paths fo the vabter tablo ot the site ave hees
by the consirw ll('.z of the plant, partienlarly hy 1‘ » layrout o
vadergrocad piping syutens erisscrossl agy the yard. Y
are buriced 10 te 15 Teet }u.lo" the yard grade. !é";:.‘. vos u‘.(d a%-a
backhlfill for the piping systons, 3t con therefave be expected Uhat
groundsater migratioa vill follow the pipiug beds vhifeh provide paths with
relatively very dow resistauce to flo.  Thoe o igratica tires vay be
ively ehort te points accessible via the pipe bedse.

v ennpli. ated
& -
¢ NMNCTOGS

pically (he pipes

relativeld
It was pointed out in Sectlon 2.4.4 that the tritiva Yevel at Th vas now
preater than that*sAsR, TPiozomeler T4 Tles botwoen tao pipin: systins
ruenning Jn a worth-south divection. 'the l..‘,h; Joxak av T4 coulox:
the postulate that the high Jovels dn tho L9B ares oo due Lo isigratiog
Frem the P75 ares In it this pofet woald be renched first, Sie letols
at Th way thus be foreshaducing the leve!s that might be expoected ar N9
in a fov nonths.

-

Dotectable Yevels of tritiun have very recently bovn ebtaineld jo sanples
L S ey 3 . s . y
frowm T3 and 18 fm’th.- Cirst tine., The leve) at exsch of these locat fons
wos abond 1.1 x 107 WCi/) shiiel s woll sbove deteation.  Piezosoters 13
3 MY - . P
aad TS ave respest ively doe west aud due eont of L. The rathier abrupt
appearanee ol these lovels secns to indivote the svrival of the "wave"

of miy . ol b AddeE et vater fo thoese potunts,

Supplenent 1 72.4-31 \:g T
70! 170 ;‘t
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I this positnlate fosmor ount for the With levels in this areva is correct,
the lowels at B8n, T4, Th, and T8 will probobly coatioue te rise for o
year ov so. Levels pevbaps in exncess of 3 x 107 pGill are eavioioned
should the pifyating tritiated water beeone Lrnpped in this arca in A
manner siiles 1o tihat supposed for the P16 area. 1f the tritiatad water

« werely being held up in o lons percanent. wraner an it nigrates eluathicre,

the peak levels here ave apt Lo be lover mad to Le veaeled sooner. o G
ponths or po the lovels shosld begin Lo eliow sloser rates of ineyoecse,
ther after peaking with wigration bavirg bova essentially completed, @

gradeal decrease in the levels is cxpeelted larg
affarded by precipitation. /fny miproation »f Lae tritiatud water fros
this area is apt to be at Jower levels ns ¢ sproads itself over a wider

2rYen.

Another possible costributicon to the lewsels about 198 could be frou Lhe
break viich occurred in the efigas Yipe ot the point vhere jt enternd the
ground as it exited from the Turhine wuilding (Which is pevhops SO feet
or so west of K2R). This brealk which hocomes knosa in May 1976 (end

which was ponctuclly fixed alter havieg beea properly reported) roenlted
from the scttlement of the Turbine Building. ‘Ihe gases in this line are
laden with tritiva; it js not lhighly pnlikely that a significant quantity
of the groeous Lritum would have eacrped snd veuld Lave bedn rubsecuentls
condonzed and deporitod in the grownd; ssuch Jogbapr taay Nwnve boeon

ing for some ind. inite pericd of cive before the discovery of this
break. ‘The coati.hution (if nay) of this loskage to the presoalb &l
future levels about RIS is uncertain. p

1.
LIRS L LS

It seems plausible te conclude that ihe Wigh tvitivm levels ja the KO0

arca are caussd by the migratioe of 11 itiated peowsd water from the
vicinity of P1ih viere it had been deposited.  aloo the lealage from Lo
of fgas line may po ;5ibly have alzo centributed gignificastly to th:
tritive levels in this avea. The duput to the growdd vater froew both oi
these sovrces has been terainated,

The highest tritivm level yet to be found in the arca was T80 - = ]05
pCi/l at T4 on Junc B, 1974, This is less thon one twenticth of the HPC
for worestricted meas as glven in I00VE20,  The gooeval publie dovs vol
have necves to this ground valer.

Thore ave piping systens in this area traasporting velatively high

Jevels of tritive vidich night also be considered as poteatial sevveoes.
Considevation is beiag given to hydvostal ically testing cach ol (.cie.
These are:

(2) the condensate Yetudn line Crom the recoshiner condenser to
the hotvells of the mala condeusor;

() the drofn Yines to yadante frem the fleor deadn and the
cquipuent suaps in the Of F oo Recoshiner Boilding; aud

() the diectarge tiae from the Radvasie Puilding to the dilution
Yine prior to dizcharge to the river,

éifi.‘liluwl‘\~|!L 1 3(:}1l ‘78 2.6-32 r“u.‘ d; ‘_‘1'79.
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ATy TR tatfalls eof S X ; Braingpe Hotworh

n the above sobiections Jt wos alleged that tritiva appears to be
slowly rigrating froa the arcos in the vater table vheve the levels are
high to thoe subsurfnce dratnape wetworks  he ad jaconcy of thesic s eas
to this poteork” couplad with mmy higher than woue!l levels and sene
clevated levele in the sebsarface ditehes attost to sach an allenstion,
Toe higher o wove evevatice levels in Ditch Lo, J indicale that o srpntnt
awount of tritive fo finding its vay to this ditehy the ovratic bohavior
6f Lhe leveln ave bolisved to roflect the "ol @ and on™ uature or the
nigration vhick has an Yolf and on" motivaior, nanely precipitation. 1
was also stated above that some elevated Jevels can be expested for
sone tine. s

"~

At preseat, senimoathly campling scewns to be aleguate. The tritiun
analyscs of these sawples ought to ewploy the gis enrichoent process so
that a positive level might likely b ascertalacd. The saupling friyuoney
night Lo chonged to moathly or quarterdy if i readings become consistoat
or approacis the LLb.

o

.
]
.

The vast majority of the tritiom which might reach the river vill pans
throush the cutfolls of toe subsuriace drolasage petvork envoate.  ‘Fhe
waxluan eavirons nial impact due to 211 of the toitium iu th sreund
water in the plant yard is assesscd as Lhe dosne to the hypethoticnl
Iudividual who drinks watvr only froa the eutfall

drainage notwovk, (e average coneentsations froo the outi~13s of the

yard drains are much laver than these from the sabusurface dvai

dls of the sehasuri aco
-
4

ea 33
network.)  The highost peasered quarterly averags conceritration of
tritiva Tvom oo outfoll vos 1.69 x 105 pCi/l for Diteh 1o ) in the 1
quarvier of 1979; this cencentratioe §s cquivolent to a vhole Loly or
organ doze of 0.044 wrew. Thoese dose estimates arc vory coaservat ive as
drinking water da nol edtained frew (he autfalits, © The guartevly dosao

TN

Yimits yesoltiog frou liquid rveleases as established by Appoedix T Lo
J0CKR0 are 1,5 mrenm for the whole body and 5 treis for any organe Tl
average annual concroatyation of tritivm for dristfne watsy in Comtam ity
vater systens in vequirved to be less than 2 x 107 pCi/1

ErA's Hatioaol Taterim Primary Drinkiiog Bator Resulatione, 40 CFL 141,16,
The hphent peasored ceaccatration in o individos? sorple vas 3.12 %

oy} ot For Diveh ¥o.o 1 oa Jdanu. vy 24, 1879 vhich s three orders of
magnilude helow the NPC for tritiue in wnrestricted oreas s given ia
10CFR20.

acceordioas, to

Supplescnt ) 2.4-34 /719
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The trit am Yevels at N7X Lave peraistently beea about an order of teisni-
5 i J
tuade higher than vhat wight reascanbly be expected.  This teat hole prives
o tr ) ‘

threugh the postalated poclket of tritiated ground voter pear P16 which vas
- l . .

referced to above, It moy be advanced thal a ydranlie consectian existn

between the vater table and the loeal agaifer.  Sueh wvould provide a

plausihle ¢ planation for the eluvaled levels at N74.

Yo preclude leskage to the local aquifer by wey of the test hol-s tapping
samc, a good seal around the scteen pust be provid @ Lroa the pround
surface dovn some distunce into the aquiclueds sepavel ins the wator tahln
and the locol aquifer. 1F the scal was pat properdy instalied or $f the
seal were Lo be damaged subsoquont Lo its installatioa, le contd
develop. boriag construciion with a Jot of woveront of heavy ezuiprient

'

about the plant yard, dosags vas not highly valikaly.

It is therefore suggested that sose sespoge to the losal aquifer fro. the
water table is takiog place at N/A. Since the tritiuwm levels ia the waier
&

table in this area are one Lo tvo order of mannitule greator thay the
Jevels at N7A, it can be expected that the levels at 874 v 111 jnercase
long @5 the high Jevels in the water teble are natntained. As the tesput
of cxtrvapeous tritivae to the water table is Slopped o greatly dimifaishod,
the levels in the water table are expocted to slenrly deerezsces  This

il

decrease vould principally Lo Sue to dilution asd dispersion affovded Ly

precipitetion.  The levels at UZA caa be erpected to show o very slos
response to roduced levels in the water table sivee the rat @ eof Aydriolic
novenent in the local agquifer is ruch slowor; rodiological doeoy way he

the chiaf pechanisn by which the tritiun level will be reduced in the
Jozal aguifer. ‘

A siwilay but milder sitvatfon might exist at PITA which nlso tens rhe
Joca) aquifer. The tritive levels here are quite a bt Jower than thoeose
at N7A but still a bit high to occur fu nature. Pieroweter T170 iz
adjoceat to the opea ball dach liae viich dischary sl process wat.r into
the wvater table, Some secpage {ros the wator toble to the loca? aquifcr
s likely Lo bLe taking pluce at P74 also.  The propiosis herve at PI2A is
Jike that for J7A, nevely: the fotwre Yovel in the Joers? aquiier at PITA
is a function of the level in the water tabhle at P17, mt the rveduet foa
rate at P1l2A is expected te be mueh less than the & o, P178.

Migration in the local acuifor is very slow, about 5.65 footlye (ger

i b > :
Section 2.4 of the FSAR for HEP=2). The direction of flae is tovard the
viver and at this rate it would tale about 200 yerrs. o yimeh 0. Tiver.
By that tine the taftivy vould ¢ffectively Lo mon-oxistent duc to ratio

y

logicsl docay.  The trition conccentrot ion would also be greatly roduccd as
it spreads three h @ Larger vulume,

Tt is prescot™  plasned to poarfora tritiue analyses uwsing the gas eavich-
wenl procoess gmaples fron W74 seaianan=1ly aed from PIIA ameal iy, e
saupling frequ aey fe Jikely to chanse as warcant ed by the veaults of
these asalynes,
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