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Piles Juna 3, 1966

The preseatly sutherised stect emission limit for relesss of weble geses
frem the FGAE yvescter fecility ot Bumboldt Bay during reutine sperstiems
wes setoblished and made a part of the techmical specificstions at the time
the epersting lir nse was ioswed on August 28, 1962, os follows!

samual sverage stack omissien vate for meble and ectiveted
shall not exceed 0.09 curies per second] the (nstantanesus
shall met execeed 0.5 curies per second.
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system, the steck, emergemcy
veactor and vefueling bmilding.

off-site

condenser vents, sad ot various lecatiess |
Ia eddition, the techaical specificstions require ot 1
environmental monitsrisg statioms equipped with two 10
chanbers and with o file peck for detearmining the |
the suviroms,

!
:
|
g

The air ejector off-gas woniter system is set to alarm If the off-gas sctivity
resches & level that would cerrvespond te & stack release rate of 0.05 curies
per second snd te imitiste closure of the off-gas isolstion valve If the
sctivity resches s level that would correspond te = stack relecsse rate of 0.9
curies per second and remsin st this value for 10 wisutes. The calibratiom
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Bryent-Devidson equation, with a stack exhsust velecity of 100
feet/sec., Ia this way, one obtains the following table of wind
speeds, frequencies (cenverted to a 45 degres secter), and effective
stack heights (expressed in meters sbeve mesn ses level).

Stable Unstable

F 3 u }nq. % Dist. w Tuq. h Diat.

' w/sec ) meters wmeters  w/sec 3 meters  wmeters
1.0 1.20 200 3800 2.24 2.9 1’ 2320
1.5 1.27 148 2700 3.% 3.5 100 1820
2.0 1.06 125 2320 AN 2,62 9 1720
2.5 0.78 110 1900 5.0 1.9 %0 1700
3.0 1.13 105 183 $.72 1.0 88 1680
5.0 0.85 L 1700 11.2 2.10 Ba 1665
7.0 0.78 L33 1680 15.7 1.93 82 1650

S - —— b -

. This table also 1ists the distances frem the steck st which plumes

; traveling st the varicus speeds end heights would imtersect Rumbeld:

Hi11 (et which peint the effective stack height becomes seve). The

corresponding values of Cu for ssch speed and height were determined

by the methods of Bared and Nilst (EN-21415 Rev.). The plume was

spread wnifornly ever s AS degree secter, weighted for the wind

speed and direction frequency, end the effective value of aach

X/Q for that distance caleulated, It is seen that the lowest

inversion wind speed group csuses the plume te imtersect the hiil

at s distance of 3800 meters, and that the lowest lapse wind speed

csuses the plume to intersect the hill st a distamce of 2320

maters. After the plume for sech cemdition intersects the hill,

. it is assumed that it continues om wp the hill, adding te other piumes
§ which intersect higher wp and st greater distamces. Atzespherie

§ d1ffusion continues at the sams rate os the plu=c passes on wp the

- bill (o conservative sssusptiom, #ines ihe reugh terrain might ineresse

; the rate of diffusion). The cusulative effective of all the plumes

|} et a distance of 3300 metgrs was salculated, and the value of X/Q

. se obtained is 1.28 x 10°° sec/md. A second cumilative calculstion was

made in which it was !o-d_6mt '5 s distance of 2700 meters, the

value of X/Q &8 buPb x 10™° sec/m”, Similary, gt a distance of 2320

meters the value obtained was 1.37 x 1076 sec/w’. On this basis,

the maximum nl:z of X/Q st sny point eon Humboldt Hill was tshea

to be 1.% x 10°° gec/w’, eccurring st a distance of 2700 weters.

At
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3. Calculatien of dose based on demcentration.
Dividing the WPC value for the mixture (7.4 x 10™°) by the X/Q
ebtained shbove, ene arrives st the steck limit, whieh, using the
exsct mumbers given hare, 1o 47,500 we/sec. This value was reunded
to 30,000 we/sec for the licenss limit.

4. Shins dose from the plume.

A. As s check on the shove wethed of calculation, which is based
on soncentrstions, and imvelves the comservstive ssswmption that
all the plumes are sffectively infinite in extent (en the erder
of 300 msters ssress), the fellowing calculation was
sade befere the stesk limit was licensed. Ia this caleulation,
the geometry of the plume was esasidered, along with the
special distribution of the radiesctivity. Rediation frem
point sources st all peimts in the plume was allowed o
Mun-.mdm“-ouh-lc sir sttomuation
for sath source te recepter distamee, Snd the total effect was
obtained by & mmerical integration ever all spasce. This
work was origisally deme by R. L. Vaterfield ia 1933 ond publ i shed
in Document XBC-34~4-12(Unslassified) as part of the ANF
Program. The basie equations imvelved are as fellews)

bose = [ (s, a1 &
Ml.-(!ll‘rruﬁhn
end Q@ = totsl curies released during the expesure timm.

RN W ) PSS G W L ¢ et

2,.%2_ %
l-.).-t /Cs n

The other parameters are as deseribed sbove in the comecmirstion
caloulation.

5. This equatien thus takes into gecount the gsussiasm distribution

' of the radisectivity in the plume (and thavefors the sise of the
plume), Although buildup due te scattering wes mot 1ne luded

: 1 in the wodel, this was compensated for by decreasing the smwumt
£ 1 of sttenustion in the air te ebtain spproximately the same
effect. The fimal results are presented in the forw of a
graph in the referenced report. Vhen this graph is used o
salculate dese, one needs only the size of the plume as it
passas over the peint of imterest, and the appropriate wind
speed and conversion fectors. The dose is o slovwly-changing
function of plume sise for the conditions being censidered
at this site.
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The equation is!

Pose =~ KEQPF 1LI/U

where F is the frequency of the wind speed, direction
and stability

K is the dose sorvesion facter,
I is the clowd integral described sbove,
U is the wind speed,

and Q is the total suries relessed during the
exposure time considered.

C. Because the dose rate is relatively insensitive to change in

clowd sise & constant value of Cz (caleulated as sbeve for

the meximum plume height) wvaswmédd for all wind speeds and
stack heights., The value wsed for imversions was 0.027,

snd thst for lapse conditions was 0.22. After the plume
conterline intersected the hill (for eech wind specd and
eoffective stack haight as salculated sbove), it was assumed

to continue on wp the slope at & beight of 15 meters shove

the surface. The pesk dose was found at a distames of 2100
wmeters, with sost of it sontributed by the inversion conditions,

P. Utilizing the same NPC value ae used sbove in the comcentration
calculation, the shine dose from an emission rate of 50,000 wc/sec
found to be 72 wxr/year, which is & factor of 7 less than permitted
by Part 20. Ve concluded that this provided sufficient additional
support to the previous!y calculated emission limit that it
could be suthorised.

In the past year, Part 20 has been extended to sever all the moble
fission gases, and NPC of the mixture st hand was found to be
approximately 3 x 10°%ue/cc. On this basis, the shine dose (con-
sidering the fimite cloud size) for the licensed emision rate i

176 wmx/year.

PGSE has recently submitted detalled on-site meteorological measure-
ments which have been reviewed by the writer., It has been found that
the distribution of velocity and stability conditions with direetion
which was assumed based on the initisl meager data shows an amazing
agreement with the on-site data. Ve therefore sonclude that the

the original estimstes of atwospheric diffusion for this site arv as
accurate as can be obtained from dats of this type, snd that further
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Ve feel that enly a long-term diffusion test, sueh as the period
of high stack emission rates, would give diffusion estimetes which
are more religble than those calculated sbove. The smvirommental
monitoring messurements ebtained during this time have been
snalysed by the writer, and will be the subject of snother memo.
The results of this snalysis show that if the plant were operated
st the presently licensed steck emission limit for am entire
year, the maximum offe-site exposure on Humboldt Hill would be
spproximstely 300 millirem, as compered with the calculated value
of 176 millirem obtained in the gamma shine caloulation above.

It is seen that dontimuous eperation at the licensed level would
1-;;:-1, s small "margin of safety” in meeting the requirements
of 20.
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