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PRELIMINARY EVALUATION OF REPORT
OF HICK ACTIVITY NIAR THE MILLSTONE FOINT SITE

by THE RADIOLOGICAL SAFETY BRALCH
DIVISION OF REACTOR LICZNSING

Thc'}ollowing analysis of releases and metesrological con
at the Millstona site is provided for use in evaluating the T

€2

ditions

sarced

high activity concentrations at the Eleccric Doat Company Zazillity,
Croton, Conmacticut, on Augus:t 9, 1371,

" A. Meteorology

The actual meteorology duriang che period in question vvas chbtaine

througn I. Van der Hoven of L0AA on August 10, 1971 au. 4

indicated below for Groton,

Speed (llnnt

Time . Direction (From)
120¢ 220°
1300 220°
14C0 230°
1500 240°

Condicions weare reported

25 no clouds but hazy. Van der

estimitad Pasquill type B or C, unicable conditions with

at 5 niles of about 2 x 107/ sec/m”. Data obtained frcom llew

Haven was similar, being
about 12 knmots. It thus
experienced at the site.
to the Millstone site is
Company facility.

characterized by winds from 240°

8

10

ac
gseens unlikely that an iuversicn

g

1* should be noted that the dirsciion
asout 230° from the Clactric Zoat
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We have estimated the dowmwiad ¥%/Q for these meteorological
conditions as a fumction of distonce using Pasquill C con=-
ditions (Figure 1). Fram this, the X/Q at Groton

(2.2 x 10~7 sec/a3) can be directly read by assuzing that

(1) the pluze ceaterline passed directly over the Groton
Facility, and (2) a ground level sazpling point was used.

The peak value of X/Q (2.8 x 1076 sec/ad) occurs at 1200 ceters
as indicated on Figure 1.

A comparison of tha expected worst short tarm meteorology
- -

and
the annual averags metecroicgy with the meceorology estizated

/

for fugust 9, 1971, is given telow in the terms of X/Q (sez/=2)
Maxiaun Offsise -
Worst hour 6.2x10~7 (Site Boundazy) 5.5 x
Worst day : 1.5x10~3 (Site Boundary) 1.5 =
Aonuzl -average : 5x10~8 1.4 =
Early afternoon, Aug.S, 1971 ] ’
(assuming constant wind
direction) . 2.8x107% (1200 meters) = 2 x i
Particulates
Particulates are anticipate’ to build up in the pluze as thea ne:
gases decay; and yield daughter products. The partivulate curie
content of :he plume reaches a ma:‘aum valua betweesn 0.25 zn: 1
hour after the relsase. (Figure 3). At 0.5 hours aftar rale:cse
ntane of the

the particulates comprise adout 157 of the curie con
. plume. (Figure 2). \

The primary particulates are formed as follows:

Xe = 138 (17 min) me———p= Cs - 138 (32 nin)

Kr - 88 (2.77 hr) —————3= 1Rb - 83 (17.8 =ia)
If the plant off-gas filter (assumed to be 99.9% effizieant)
were asseat, the concentratisn of particulates (at ona=halsf
hour after release) would izcrease by only a factor of abou:

three since most of the particulate activity is generated afcer
the plune leaves the stack.



c.

Measutuments at Groton e

On the basis of conversations with CO headquarters and Region 1,
we understand that high particulate activity was detected at

the Electric Boat fonmpany in Groton about 1:30 p= and that a
gross beta count after a aigh volyme air sample at 1:40 pnm gave
a calculated concencration of 107/ uc/ce. Also, a multichannal
(gamma) analysis after a high volume air sample indicated a
calculated activity of 7 x 107° uc/cec. It has been assunec that
this consisted of particulate activity only, since tha couat w3ul
be made on the basis of =aterial collected on a filter papar.
Since particulates normally would make up about 207% of thz setal
curie content of a plum2 froa a BWR reactor at 1/2 hour after
release, this implies that about 4 x 10~7 ue/ece of nodl

@ 28
activity was preseat. Tais is 4 tizmes MPC for the nodle zases
.and 3.3 tizes MPC for the particulates. (The stack releass2

are set on an annual avarage concaatration and measured co
trations may vary widaly fro= day to day but this is 2 gz«

o~

variation than would be expected at a distance of 5 =iles.
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Dose Calculatione

s
The table below indicates tiia concentraticas (in MPC's) which

-

can be cxpected at Groton for vacious meteorolegical cenditicns

.

for particulates only for a stack re.aise rate of 125,000 uc/s2z.
P Y |

/ : - 5 Miles
: MPC's (Decay tiz=2)

!
|
{

Worst Hour &1 -(i.25 hr}
Worst Day 1:5 (0.75 )
Arnnual Average . . _ 0.01 (0.5 hr)

Early Afternoon, Aug. 3, 1971 1/
(assuming constant wiad direction) 0.14 = (0.5 hr)

This is our calculated expected value. The reported z:2asurcsant
was 3.3 MPC; 24 times higher than the calculated value.



\
The approximate corresponding hourly dose rate can be cal-
culated by noting that ne per=issible annual average oflsite
concentrations of 3} x 107° u;/cc is assumad to correspond to
500 mr per year or 0.03§ =r/ar aid that the dose at other
points is proportiocnal to the cencentration. A correction
must be made to account for tha fact that the actual MPC fer
noble gases is 10~7 ue/ci and only the particulate I2C :is
3 x 108 ue/ce (the 3 x 10-5 uc/ecc figure is used in caleuls
a tech. spec. release limit tc avoid determining tha particu
fraction).
The appro:imate dose rates are lis:ted below for a stack axissisn
rate of 125,000 uc/sec. =/

.

38 5 ~-) 4
Maxinum Offsita(;: Nilag oy
Worst Hour 4.6 {site boundary) 0.42
Worst Day 1.1 (site boundary . 0.18
Annual Average 0.0037 ' 0.0312
Early afterncen; Aug 9, 1971
(assuming constant wind '
directicn) | . 0.2 (1200 meters) 0.017
{
1/ ' ;
Dose rat.2s for the case ¢f release at the tach. fnec. anzual

averagesllm.t of 800,000 uc/sec would be 6.4 tizmes highar,

The 0.017 mz/hr at 5 miles given in the table zbove is ocur cz.:zt
expected dose rate. The dose izIerred frox= the Groton pertiszuls
measurement (assuming our calculation of the particulate Ir:iz:i
is correct) twould be 0.41 =z/hr; 24 times our calculated dosz2 T
and 0.98 times the worst we would ever expect at Grotom for 2 2

of 1 hour.




cas. . Ay error in instrument calidration or calculatissm e

e 2 -s-
’0
Y
Interpretation .

\

There are several possiblc causes for the appareat high readin
at Groton, none of which have enough supporting infcr:::i ato
draw any preliminary conclusioms of cause. The possidle cause
can be characterized as (1) plant amalysis (2) errors in the

GCroton measurement and (3) errors in our assuzptions on noble
gas isotdpe ratios (leading to the formation of higher parcicu

levels) or in our meteorological models.

1. Plant-Related Ancmalies

High releases would have to result fro2 unmonitored or bal
3 monitored plant efflueat releases. Possible scuvces of
error includa stacl monitor calibration and bypzss ol chna
monitor and/or filtars. Failure to run stack d;¢--1 -3
or release from the turbine would be possidle du: :*"P -
sources in view of the prasently lLacwa plant operating
sequence on August 9, 1971. The causes of a high act
relecase are anothar problcn but could be rcla.aﬁ to a
of long-lived gases during shutdown ia the ccolant or
system. (Relaase of fuel particles to the coolaaz duzin

e il

shutdown is another area which could be investizated).
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As noted previously, if cur assumptions on the ncble gas
mixture are correct, then the narticulace activicy esuld

not increase by more than a factur of about 3 (at 1/2 he
decay) as a res 1t of completec bypass of the filters.

2, Groton Measurencit Uncertainties
!
A souite of activity other than the reactor is a possidil
but ctj:1ld be eliiinated if the uul:ichan~el analysis ac
Groton was found to correlate with the Millsrtoze sce

p N
it 1)

} 9

activity is possible but less likaly at this psiat since
measureseat procedures have presumadbly bean chaciad by G
personnel. A misundarstanding of the significan:c |
measureaant is possible in that they =zight knew en -
back-calculated a total cloud dose from knowledge
particulate concentration (unlikely).

m ri
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Aiiuaotion and !Model Uncertainties

\

|
Inadequate information on the actual meteorological conditic
is a more lillely source of error than those noted abova. W
have neasurements froe= Alleghany Airlines at Groton airport
and some corroborating data-frca the Weather Buraau at MNew
Haven. Our consultaat, Dr. I. Van der Hoven is doudtful th:
the weather conditions were unfavorable. A Pasquill tyze D
is the worst he would postulate which would lead .to dcses
factor of about 4 higher than calculated but leaves a facta:
of 8 unaccounted for. If inadeguate knowledge of nataorols:
is the cause of the discrepancy it raises the guestica ¢S o
ability to predict offsita concentrations. (Van daor Hoven
maintaias we should be able to predict conceniraticas 2t ¢
distance within 2 factor ¢f 2 given the general mateorolsy
parameters). It should be pﬁiﬁted out that the “worst of
peasurezeat could not simultznecusly increase by tha saza2
as any discrepancy iz the dosz at 5 miles, since 9 expazic
high conceatrations close-in would require good :;x;ng of &
elevated release which would lead o lov z
S miles. W& expect that tha ' Tat of

(5]

LY

ite" condicions wwou
teorolcgzy wara th2
cause of the apparent “igh concentration at Grotonm. (a ci ;a
in the man-ren calcula:iou-l techniques could be the result
of such a finding, however).

Anothex posslble assumption error is in the mix of noble g:l
assumed to generate the pavti;ula:e activity. This could
not r¢sult in more than a factor of about 5 increase in

parti,ulate activity ard is easily disnissed i1 eaa_l-a:;aﬂ

of plint records confirms a2 normal operating miicture
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‘\ SAMPLE CALCULATION OF DOSZ RATE

A

. X\
a. (Release rate) (Particulate cbntribution) (O / (Cese rate per MI
Particulace 12C '

(‘0.17 [
(125,000 uc/sec) \ 1 ci ia \
4 -8 6 \

3 x 1079 uc/ee <10 se ) \\ 12C
\~ ¢ ]

> ' x\
b. (Relzase Rate (Noble Gas Contribution) (O} (Dese rate ger 12C)
lioble Gas (ZC ‘

(125,000)  (0.67) (2 x 10~7) (0.056)
(10="V {109) ¥ 0.0094

-

¢. Total = Partic. + Nobles = 0.00/7 + 0.009% = 0.017 =r/hr

N -~
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