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The concentration of radioac1:ive gases that could be expected 
to be present in the old tra.L1er court area as a result. of the 
routine release of gases froHl the Omega Stack are calculated 
in this memo. The concentra1:.ions of the released gases vs 
tim,.: of release from the stac::k were taken f:com the report 
"Radioactive Gaseous Effluen-::s from a Homogeneous Reactor" by 
Dale E. Hankins. 

Information concerning the auerage \<lind spef:ld ana direction 
was obtained from the H-6 Weather Section and are shown in 
Table I. The wind informaticm is for 9:00 p.m. and the wind 
dirl3ction is from the south. Wind airectio,lS are available 
from eight directions, each (:ontaining a 45 degree section. 
Also shown is the percent of time th~ wind blows at a particu
lar velocity from the south. 

In me following calculationn it is assumed that the water 
Boiler reactor was opera ted ~:or abou t 150 k,.,h each day for 
fiv(~ days. No consideration was giv::m to the build-up of 
Xe UI3 and Xe13S which would occur unjer these conditions. 
However, it can be shown thai; this b:.lild-up is not a major 
fact-or in increasing the. bio:.ogical .1azard I which is pre-. 

Rbeadom:tnately due t.;:, the Krsa altd :ornponl:!nts. 

Using the infonnation given :.n the r::port mentioned above 
the average concentration of each is)tope in the stack gas 
was determined for each one llour int 3rval. These concentra
tions were then divided by 2!l00 whicl is the dilution factor 
thai:: would he expected at a \tind vel Jcity ()~: 2 MPH and at a 
disi;,ance of 500 meters (approximate ,listancn to the trailer 
court area). The dilution f.tctor wa 3 dete:cnined from infor
mation supplied at our requent by Or i.n w. S1:opinski of H-6 .. 
The corrected concentrations were th ,m tota:.ed and divided 
by the Radiation Concentration Guild (ReG) value times 168 hours. 
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The RCG values for the isotopes 'lsed are presen'ted in Table II. 
These ReG I s are for a 168 hour n.moccupa tional .~xposure. The con
centra.tion in terms of mUltiples of ReG for each of the gases is 
given in Table III. The build-u~) of Xe113 and Xe13 6 activity 

. which r'3sults from high power re;\ctor operation on consecutive 
days would increase the multiple:. of ReG to abo'.lt 12 for the Xe" 3 3 

and the Xe136 by an insignifican': amount. This increase is not 
a significant amount when totaled ,.,d th t:'le othe::: activities, 
particularly Kr88 and Rhea. Unfl)rtunately no consideration could 
be given to the periods of time lluring \v:'lich in',ersion 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 Table I it is possible to 

determine the concentration in tnrms of .nultiples of, RCG that 

would exist in the trailer court for a 158 hour period. 


Based on the information given in Table IV, the average concentra
tion of these gases in the trailnr court area «(~xcluding inversion 
periods and periods of winds lesn thap :; MPH), \vould exceed the 
ReG by a factor of slightly greai:er than three. Since the past 
operation of the reactor has ind:.cated o:lly one third of the 
available run time is utilized wn can say the concentration in 
the trailer court over long periods of time ha',c probably been 
at or slightly above one RCG. The numbec of assumptions and 
variablE~s present in these calcuJ.ations made tho results subject 
to larg(~ error. 
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TAB::'E I 


Occurrence in Percent 0-: South ;.vinds at 9: 00 PM. 


wind Ve1oci-::y 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 


February 5.53 6.80 1.36 .34 .34 14.37 


March 3.33 12.02 5.0<) 1.05 0.70 22.19 


April 0.61 6.16 7.3:3 3.82 0.26 18.23 


May 4.39 5.53 5 .. 3:; 2.53 0.35 18.25 


June 3.37 13.67 4.6B 2.15 23.87 


July 5.00 13.27 5 .8~! 1.09 25.18 


August 2.48 9.35 2.6'/ 1.05 15.55 


September 4.10 12.70 2.70 2;~0 21.90 


October 5.17 12.24 2 .. 5:1 0.74 0.42 0.42 21.52 


N\,)vember 4.62 5.07 5.5:! 2. 1.4 17.35 


.December 5.13 5.70 3.7S 0.57 0 .. 32 15.48 

-Average 19.5 % 

South ~'7ind 
at Velocity - 
Indicated 20~6 % 47.9 % 21.6 % 8.1 % 1.0 % .5 % 
Above in 
Percent 
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TAB!~E II 


Nonoccupational ReG Values for a 163 Hour l'leek in ~c/cc 

Isotope Half J.ife ReG in lJ.c/cc 

Kre~i. 
 4.36 hours 1 x 10- 7 


Kr87 78 nlinutes 2 x 10- 9 


Xe1 ::-\5 9.13 I,ours 1 x 10-' 


KrS8 


Xel~3 5.27 Clays 3 x 10- 7 


2 ..77 I·.ours 1 x'lO- 8 

Rhe8 
 17.8 I1,.inutes 3 x 10- 8 

A41 110 minutes 4 x 10-.8 
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TABLa: III 

Times RCG for Wind Velocity oE 2 MPH 'and 500 Meter Distance 

~ultiple3 of RCG 
(168 hours , 

Isotol?~ EO~occupational) 

3 

-5 

1 

10 

27 

13 

1 

Total l.t1ul tip).es of, R~G "'-'E50* 

*The ReG· s for the isotopes L'.sted ar·~ whole body immersion 
dOSHS and should be added to obtain the total mUltiples of 
ReG .. 



wind Velocity 
MPH 

o 

3-5 

6-10 

11-15 

16-up 

TABLE IV 

Multiples of ReG for Various Wind Velocities 

Frequency of Occurrence 
of South Wind at Velocity 

Indicated - % 
~-.....:..;;.---

20.6% 

47.9% 

21.6% 

-10 % 

" 

Multiples 
RCG 

Hours per 168 Hour 
Week at Multiples 
of RCG Indicated 

30 7 

15 17 

10 7 

--.6 3 

Percent of 168 hours 
at Multiples of ReG 

Indicated 

4% 

10% 

4% 

2% 
,'


