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The concentration of radiocacitive gases that could be expected
to be present in the o0ld tra.iler court area as a result of the
routine release of gases froia the Omega Stack are calculated
in this memo. The concentraitions of the released gases vs
time of release from the stack were taken from the report
"Radioactive Gaseous Effluens from a Homogeneous Reactor"” by

Dale E. Hankins.

Information concerning the average wind speed and direction
was obtained from the H-6 Wenther Section and are shown in
Table I. The wind information is for 9:00 np.m. and the wind
direction is from the south. Wind directions are available
from eight directions, each containing a 45 degree section.
Also shown is the percent of time th2 wind blows at a particu-
lar velocity from the south.

In the following calculation: it is assumed that the Water
Boiler reactor was operated or about 150 kwh each day for
five days. No consideration was givan to the build-up of

Xe!l?® and Xe'®® which would occur unier these conditions.

However, it can be shown thai: this baild-up is not a major
factor in increasing the biol.ogical aiazard, which is pre-
dominately due to the Kr®®? and Rb®® :zomponents.

Using the information given :.n the r:zport mentioned above

the average concentration of each isb>tope in the stack gas

was determined for each one hour int:rval, These concentra-
tions were then divided by 2000 whic1 is the dilution factor
that would be expected at a vrind velocity oF 2 MPH and at a
distance of 500 meters (approximate distancre to the trailer
court area). The dilution factor was detexmined from infor-
mat:ion supplied at our requent by Orin W. Stopinski of H-6,

The corrected concentrations were tha:n tota.ed and divided

by the Radiation Concentration Guild (RCG) value times 168 hours,
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The RCG values for the isotopes "1sed are presented in Table II.
These RCG's are for a 168 hour nonoccupational exposure. The con-
centration in terms of multiples of RCG for each of the gases is
given in Table III. The build-u» of Xel?®? and Xel2® activity

which results from high power renctor opesration on consecutive

days would increase the multiples of RCG to about 12 for the Xe'3?

and the Xel3® by an insignifican’: amount. This increase is not
a significant amount when totaled with tae other activities,
particularly Kr®® and Rb®®. Unfortunately no consideration could
be given to the periods of time during waich inversion weather
conditions exist or the wind velocity was less than 3 MPH. Both
of these conditions could result in high concentrations in the
trailer court area.

Using the wind information shown in Tabl= I it is possible to
determine the concentration in terms of nultiples of RCG that
would exist in the trailer court for a 1538 hour period.

Based on the information given in Table IV, the average concentra-
tion of these gases in the trailer court area (excluding inversion
periods and periods of winds less thar 5 MPH), would exceed the
RCG by a factor of slightly greaf:er than three. Since the past
operation of the reactor has ind..cated oaly one third of the

* available run time is utilized we can say the concentration in

the trailer court over long periods of time have probably been
at or slightly above one RCG. The number of assumptions and
variables present in these calculations made the results subject
to large error. ' '
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Dale E, Hankins,
H-1 Health Physicist
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TABLE I

Occurrence in Percent o7 South ¥inds at 9:00 PM

Wind Velocity in MPH

3 -5 6 - 10 11 - 15 16 - 20 21 - 25 26 -~ 30 All

January 4.24 9.26 4.67 1.64 0.69 20.50
Fébruary' 5.53 6.80 - 1.36 .34 .34 B 14.37
March = 3.33 12.02 5.09 1.05 0.70 . 22.19
April 0,61 6.16 7.33 3.82 0.26 18.23
 May 4.39 5.53 5.3% 2.53 0.35 18.25
June 3.37  13.67 4.68 2.15 ‘ 23.87
July 5.00 13.27 5.82 1.09 L 3 25.18
August 2.48 : 9.35  2.67 1.05 | 15.55
Septembeg 4.10 12,70  2.70 2.10 21.90
October 5.17  12.24. - 2.53 0.74  0.42 0.42  21.52
Nuvenber 4.62 5.07 5.5 2.14 17.35
December 5.13 5.70 - 3.75 0.57 0.32 1s.48

‘Average 19.5 %

South Wind
at Velocity
Indicated 20.6 % 47.9 % 21.6 % 8.1 % 1.0 % .5 %
Above in :
Percent




TABLE II

Nonoccupational RCG Values

for a 163 Hour Week in

Isotope Half l.ife
K28 4.36 hLours
Xr8? _ 78 ninutes
Xel23 5,27 cays
Xela® 9.13 lours
Kr®® o 2.77 tours

68 : : y
Rb ‘ 17.8 minutes

A4l 110

minutes .

RCG

ne/ce

in uc/cc

x 10™7
x 10-°
x 10-7
x 10°7
x '10-°
x 10-8

x 10-8



TABLZ III

" Times RCG for Wind Velocity of 2 MPH and 500 Meter Distance

Multiples of RCG
(168 nours

Isotope ' ponoccupational)
Kr®®* | 3
Kr®7? ~5
Xeiaa ‘ 1
Xeld® | | 10
Kr®® i 27
Rb*®® 13
atl | 1

B

Total Multiples of R2G ~60%

*The RCG's for the isotopes listed ar: whole body immersion
doses and should be added to obtain :the totil multiples of



wind Velocity

Multiples of RCG for Various Wind Velocities

Frequency of Occurrence
of South Wind at Velocity

MPH Indicated - %
o .
3-5 - 20.6%
6-10 47 ,9%
1l-15 21.6%
16-up ~10 %

TABLE IV

Multiples
RCG

30
15

10

 Hours per 168 Hour
Week at Multiples

Percent of 168 hours
at Multiples of RCG

-of RCG Indicated Indicated
7 4%
17 10%
7 4%
3 2%



