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March 16, 1979 Tewprone N6 8RN,

Director of Division of Operating Reactors
U. 5. Ruclear Regulatory Commission
wasnington, D. C. 20555 P

Atteation: Ne. Dominic Diknst

paference: 1. Docke
2. Ual

3. WRR request tetter of February 15, 1917
4. Lletter of questions USKRC to MURR dated

:rmmt &, 1977

5. response to WRC questions dated

Septecter 23, 1977

6. MURR responsie 1D KR{ questiond dated
rarch 27, 1978

7. Pnone conversatios of January 28, 1979,
J. Schlapper ot al., of 2 Lo
D. DiAnni et al.. of USHRL

8. Prone conversation of February 27, 1979,
J. Schlapper of WRR to D, DiAnal and
J. Domahue of USHRC.

As requested in Lhe referenced conversations with U.S.K.R.C. the iniversity
?f‘muwr' 4 Research Reactor Facility (RER) submits the following supperiing
aforsation.

1. witn respect to tre request for soditional sitc smunitoring, tw
MUk progposes that TLD sonitoring stations be placed at follows.

a. Four stations located on morth, south, east, and weil
walls of tae latorastory butlding.

b. Four stations tocated at a distance of approximately
150 meters from the resctor tullding, One of these
stations will Be placed in the direction of pressiling
-134. Tgc re=3ining stations wiil be placed »t locationy
o5, 1857, ane 2 from the first station.
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c. Other stations will be placed at bulldings in Lhe Research
Park area. At a mniniemus, one station will be installed at
the Dalton Research Center.

d. One station will be placed on Unfversity property close to
the nearest public residence.

The MURR proposes to accumulate cdata for a period of one year.
This Information will be forwarded to U.S.K.R.C. at that tise.
Cmt:muioa of the ronitoring prograa will be based on the annual
resyits.

2. With respect to the reguest of U.S.N.R.C. to provide a calculation of total
annual dose at the mearest public residence, the MRR supplies the following
I:fomuen. Calculations are based on the following references and assump-
t ml

2. References

1. U. S. Nuclear Regulatory Guide 1.109 dated March 1976
{as submitted for coswent).

2. Giffoerd, F., and Naterfield, k., "Sinplificd Atmospheric
Diffusion Calculations with S1ide Rule Cage Points,”
Proceed! of the U.S.A.[.C. Meterological Informat!

Reeting, plemder . PP

3. Meterclogy and Atomic Energy, Appendix A, 1968,

4. Rupp, A. F. et al., "Dilution of Stack Cases in
l".r’:;t-mm.' U.S.A.2.C, Pamrt ALCD-1B1Y, p. 1-15,

S. Hilszeler and Gifford (1962) as presented iIn Fi A5
of :ﬁm&dh A2, Meterology and Atomic Energy, 1968,
’0 »

1. Nind speed is assumed 1o De the average for the reactor
ﬂuzn; peasured during past years of reactor operation,
U~ . Nm.

2. Stack helght exployed as astured to De the “effective”
stack heights 23 calculated wying equations in refer-
ence & and the following date.
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Hefght of stack » 17.4 meters

Exit velocity = 14.7 wsec (ay measured)
Average site wind welocity = 2.2 a/sec
Diameter of stack = ) meter

Ys
‘h . ‘os-n_‘ L ‘o.o -lﬂ’

Effective stack height = 17.4 + 10.0 = 27.4 meters,

For purposes of dose calculation, the releases are assumed Lo
be ground level releases.

Release rate of the nuclide Ar-4] of 1830 Ci/yedr {5 Dated on
current data for 10 M operation, 365 days/year on an 89.71
duty cycle (150 mours/week).

5. No decay of Ar-41 13 assumed during diffusion,

6. Appronimate distance to nearest residence is 760 meters based
on aerial photograph mseasuresent.

c. -Calculation of Aver Anngal Ground
eve entration of

From Equation B-4 of Regulatory Gu'oe 1.109, the average anmual groend
leve! of Ar-8] in the plume 15 colculated,

agy (7.0) « 307 2 10° g, (arQ)® (ri0)
where

) (r,0) = Anial average ground level concentration of
Ar-4] at the distance r in sector® (-Cu:’).

Q) * Release vote of Ar-4l in Ci/year

[uo]b * Annual average gaswous ditpersion factor,

The annua) averagey gaseaus dispersion factor of 5.2 x 10°° 43 obtatmed
from Figure 1 of the Gifford and Waterfield reference. The factor stated
above 11 the maxizm value for an effective stack helght of approzisately
30 seters and an average wind speed of 2.2 w/sec. Thiy figure indicates
tht the rasirum valee occurs at a distance of 150 to 200 meters from

the stach, for these conditions the valoe of 3, (760%,0) 15 equal to
L.68 » lﬁ’ (24 Fl a®
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¢. Calculation of Total Body
and Skin loses oue to Ar-d)

Enowing the pluae coacentration, the total body aad skin doses -
due to Ar-4] release can be calculated for persoane] occupying the
pesrest residence assuming the residence 13 always in the plume.
fquatioas B-8 and B-5 of latory Guide 1.109 are esployed.
Total Body Dose (Ground Level Release)
0 (r.0) = LN Sy, (r.0) OFE,, (5-8)
where

D (r.0) = Annual total body dose due to tsmersion
in 2 semi-infinite clowd (mrem/yr).

s, = Attenuation factor that accounts for dose
redaction due to shielding provided by
residential structures (assumed to be 0.7).

nn“ * Total body dose factor for Ar-4l (from
Table B-1 of Appendin B of Begulatory
Guide 1. !03 this guantity eqwmls
8.88 & 1073).

Calculated anncal total body dose » J32.2 wren/yr 2l meareil residence,
i1 the residence was always in the plume.

Siin Dose (Cround Level Relesse)
03 (r.0) = 110 Spugy (re0) DF, o gy (ro@) DFS,, (8-9)
et =

Bs (r.0) » Aania] sifn dose due 12 tenersion 1n semi-
fafinite clowd iz seztor © at distance r
from the release point (srem/yr).

ﬁ“ * Dose factor for Ar-d] froe Ins.,ury Cuide
1.105 i» mrad per “rlat' and 13
el to J.28x 10

Wn * Beta stin dose factor for Ar-il from Tadle
81 of h-phim Guide 1.109 and 13 equal
te 2.6 IC7

Calculated tatal anmusl shie &ce » 24 5 mrew/yr al wcaresl residence,
i the residence wos aluays in the pleme.
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Tne preceding calculations for total body ond skin doses were aade
with the atsusption that the residence was always located within
the pluse. To more realistically reflect actual conditions, the
calculated exposures should be reduced by a factor which considers
the appros imate 1sotopic wind directions which our facility ex-
periences. This factor 15 equal to the arc of the plume at the
residence Jdivided by 2+ redians.

for the pluze to disperse by 3 factor of 8.2 a lo" ieplies
the cross sectional ares of the plume at 60 meters has increased
by a factor of 1.22 x 10%, therefore, tha diameter of the plume
has Increased froz | meter 10 110 meters. Nith the plume at 760
meters having an arc of 110/760 = 0,145 radians and with {sotopic
wind direction, then the residence wuld be in the pluse
0.185/2» » 2.3 of the time.

Calculated annua) total body dose »

32.2 mrew/yr x 023 » 0.78 wrew/yr ot nearest
residence assuming 1sotopic wind airectior.

Calculated total snnual skin cdose *
24.5 wren/yr x .02) » D.56 wres/yr ol nearvel
residence assuming isctopic wind direction.
To calcalate exposure of ontite personnel, Figure ALS of the Nilimeter
and Cifford reference 15 exployed. RManisu= 1/Q for a 30 meter stach
and 2.2 w/sec uini speed, 13 employed.  The value “or X, with this

data 15 &.68 x 107 pCife’. Based on 1/3 occuparcy time, *he following
dores are calculaled.

Total Annual Body Dose - 10.7 mrewm/year
On-51ie Personne!

Total Penual Siir Dose - k 2 wen/yvar
On-5ite Pervonn;)

fnvironental Sa=nling Dats

In support of this caleulated cata, the MURR supplies the following
dita from our envirommentsl sonitoring progras. This data was Laken at
variout tices and 13 based on » minimum cf five saeplies at =ark location.
Figure | detalls the location of the first group of samples 1vom the
stach discharge. Results of enalysis for Ared) cencentration are:
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Point hgsber Ar=41 Concentration (uC1/m1)

13 9108
" £.7 » lu"
15 3.1 21078
13 2.1 x 1077

Data was taken downwind of the stack on & day with noraal wind conditions
but the wind speed was mot measured. Along with this group of meature-
ments, samples were obtained at the side of the latoratory building
downwind of the stack at roof level. Thissesplearss 15 approxizately
23 meters Delow and downmind of the stack, Results of replicate

samples ot these locations indicated am Argon-4] concentratios of

2 2 1078 yCi/m). Counting system semifitivity for 4! during this
series of measurements was determined to be 1 & 10°% uli/ml.

Following the conversatica with U.S.K.R.L. of Tedrvary 27, 1979,
sxditiona] mesiuresents were sade. For this messurssent counting
system, sensitivity for Ar-4] wat measured to be & 2 10°% JCi/ml.
four groups of sasples were obtained in the morth, south, east, and
west directions at a distance of appronisately 150 meters from the
stack., Resylts of myltiple sa=ples at ecach site indicated that the
concentration of Argoa-41 wes not detectadle. The Ar-4] concestratios
wat less than the system detectable Tevel of & x 10°9 JCi/nl. In 2d-
dition to these measgrements, an air sample was obtained ot » location
sbout one-half the distance and in the direction of the nearest reti-
dence. Pesults for this mesturement alio indicated lewvels of "less
than detectatlie®; {.e., concentration of Ar-&] < & x 1079 JCi/ml,
Thut, the choten models for stach discharge ana wubsequent diipersios
possess a reatonable degree of conservatisa,

Sincerely,
’/"/l./'/: ‘U;I‘
‘ /’o"n..u i e £
Y 4
“ J. (harles MeEidbben
Reactor Manager
JOU s
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