UNITED STATES
NUCLEAR REGULATORY COMMISS'ON
WASHINGTON D. C. 20855
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Introduction

By letter dated Fepruary 15, 1977, as supplementea by le: -5 dategd
March 27, 1978 and March 16, 1979, the uUniversity of Misscur' - Columbia
(the licensee) proposed an amendment to Technical Specification 3.7.a
appended to Facility Operating License No. R-103 for the University of
Missouri Research Reactor (MURR). The proposed amenanent would change
the limitations on gaseous radicactive releases from the research reac-
tor facility.

Discussion

The licensee has stated that by increasing operation from U to 1UU hours
per week at a 10 Megawatt power level to near continuous operation, the
resulting increased total activity released from the facility exnaust stack
will bring the yearly avc=aned release concentration of Argon-41 close to
the present Technicai Specification 3.7.a limit of 25U times the maximum
permissible concentration (MPC) as given in Appendgix 8, Table II, Column [
to 10 CFR Part 20, when averaged over & year. Since Septempber 1977, the li-
censee has reduced the Argon-4l releases by removing a pneumatic tube test
facility from service in order to meet the present Technical Specification
3.7.a during continuous operation. The licensee considered that Technical
Specification 3.7.a was unnecessarily restrictive, and proposed %0 amena
this specification to limit the maximum concentration for all raaiocactive
materials in gaseous effluents (noble gases, tritium, particulates ang
halogens) from the facility exnaust stack to lUUU times MPC, wnen averaged
over a 24 nour period. In a letter dated August 4, 1977, the NRC requestea
adaditional information to support this proposed amendment. On March 27,
1578, the iicensee submitted the additional information on: (1) the bases
for the proposed change, (2) the stack monitor, (3) a summary of yearly
stack releases and (4) changes in facility operation that would have impact
on the gaseous effluents.

8y letter dated March 16, 1979, the iicensee submitted additional information
on the proposed change to Technical Specification 2.7.a. The licensee com-
mittea to place TLD monitoring stations at the following locations arounu his
facility: one station on each of four outsig2 walls of the reactor vuilading,
four stations at a <istance of appoximately 15u meters from the duilaing

(the prevailing wind airection ana 90°, 180~ ang 270" from tn13 girection),
one station at Dalton Research Center in the Research Parx area ana gne
station on University of Missouri property near the nearest resigence. The
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licensee estimateg that the annual exposure from gar- s effiuyents at pres-

et operating levels (1800 Curies Argon 41 per year) .. mrem per year
tctal body dose at the nearest residence. This resigenc 76V meters

from the reactor duilding based on an aerial pnotograph measurement. The
licensee providec gata from his environmental monitoring program on concen-
trations of Argon 41 in the air at the side of the reactor builging downwind

of the stack. The concentrations of Argon 41 in the air were measured to De
nalf the maximum permissible concentration MPC for Argon 41 in air in Tabie

Il to Appendaix 8 to 10 CFR Part <0 for unrestricted areas. The minimum level
of getection for Argon 41 for these measurements was less than the measured
concentration for Argeon 41. Adgitional measurements of concentrations of Ar-
gon 41 at 75 meters from the reactor building wnich is within the exclusion
boundasy were 1ess than the minimum "evel of cetection for the measurements
(4x107% yCi/cc). This is one tentn of an MPC of Argon 41 in air in unrestricted
areas. These measurements were made while the reactor was at full power (1.e.,
10 megawatts).

Safety Evaluation

——

We have performed an independent evaluation of the licensee's pro-

posed amendment to Technical Specification 3.7.a. Our evaluation

consisted of the following: (1) a review of the information provigec by the

licensee in his February 15, 1977, March 27, 1978, ang the MURR - Reactor Op-

erations Annual Report 1977-78, Septemper 1978 submittals, (2) & review of

the radioactive waste treatment and effluent control systems descriped in the

Ticensee's Hazard Summary Report (HSR), incluging amenaments through Septemver

1478, and (3) a review of the methodology used to calculate an annual average
. relative concentration (X/Q) applicable to the MURR site at Columoia, Missouri.

we found that the proposed Technical Specification 3.7.a to limit the

maximun concentration for all radicactive material in gaseous effluents from

the facility exhaust stack to 1000 times MPC, wnen averaged over a 24 hour

period, would exceed the limits of 10U CFR Part 2u.lUba and, therefore, was un-

acceptaple. The staff considered an alternate change that is evaluated Delow.

During normal and anticipated operational occurrences, the gaseous effluents
from the MURR are monitored and released via the facility exnhaust stack.

Taple 1 provides a summary of the operating experience for the MURR, inaicating
the radicactive gaseous effluents reported during six years of operation, July
1972 through June 1378. The principal raaionuclide in gaseous effluent is
Argon-41 (greater than 39%) and the principal raadionuclide in liquia effluents
is critium (greater than 39%). Argon-4] is generated dy neutron activation of
air, and tritium Ly the neutron activation of geuterium in the cooling water.
The amount of Argon-41 and tritium released from the facility is agirectly
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proportional to the power generated by the ~eactor. For comparison, we
calculated the Argon-41 and tritium annual r¢ . eases ba.ed on effective
full power days. As shown in Tadie 1, the tritium releases are expected
to stabilize at approximately 0.1 curies per effective full power day, as
a result of the increased operating capacity. Table 1 alsoc shows that
the |icensee nas acted to reduce the Argon-4] releases from the facility,
based on the reduction from 8.26 curies to 6.28 curies per effective full
power day during the past years. We conclude that the licensee is making
a reasonable effort to maintain releases cf radicactive materials in
gaseous effluents as low as is reasonably achievable, pursuant to 10 CFR
Part 20.1(c).

We used meteorological data collected at the Callaway Plant, Units

Nos. 1 ana 2, located ne2ar Fulton, Missouri, approximately 30 miles ei:t of
the MURR site. These data were collected petween May 5, 1973 ana May 4, 1975,
and are reasonably representative of long-term conditions expected at the
MURR site. The highest offsite annual average relative concentration (X/Q)
value was calculated by the staff to be 3x10-4 seconds per cubic meter at a
distance of 150 meters from the MURR facility. This is the exclusion bound-
ary at the MURR facility which is described in the MURR Safety Evaluation,
Amenament No. 8, dated February 8, 1978.

We calculated that the maximum concentration in the facility exhaust

stack discharge for all radicactive isotopes other than particulates ang
halogens with nalf-lives greater than 8 aays should not be greater than 350
times MPC, when averaged over one year. The value of 350 is the average ai-
lution factor that would reduce the maximum calculated annual average concen-
tration of Argon-41 at the excliusion boundary to one MPC for the unrestricted
area. The release rate is based on an annual flow rate of 9.63 cubic meters
per second from the facility exhaust stack as provided i1n Addenaum 2 to the
Hazard Summary Report, dated May 1966, for the MURR.

The unrestricteg area for the MURR facility is that area outsiae the walls

of the reactor building. The licensee has measured the concentration of
Argon-41 at the sid: of the building downwind of the stack at roof level while
operating at full power. Bated on these measurements, the maximum cConcentra-
tion in the stack discharge for Argon-41 should not be greater than 33U times
MPC for the concentration of Argon-4l in the unrestricted area to be

less than one MPC. This is based on 6.28 curies of Argon-4l per effeclive
full power day. B3ased on this, we conclude that a gaseous concentration

in the facility exhaust stack for all radioactive isotopes other than partic-
ulates and halogens with haif-iives greater than 8 aays that does mot exceen
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350 times MPC, wnen averajeg over one year, should meet the reguirements

of 10 CFR Pare 20.106(a). Because the measurements of Argon-4) were made

at normal wind conditions without the wind speed or winc stapility class
Deing measured, we have askec the licensee to place TLUs around the fa-
gxlt:y to measure the annual dose from Argon-4. releasea from the facility.
'he licensee has agreed to piace four TLDs around the reactor builging; four
at the exc'usion boundary, one at Dalton Research Center and one on uUniver-
sity of Missouri property near the nearest residence. The TLDs will pe lo-
cated about one meter above the ground ang will pe replaced quarterly. I[f
these TLODs ingicate that the maximum concentrations of Argon 41 in Techni-
cal Specification 3.7.a is too hign to meet the requirements of lU CFR

Part 20.106(a) the Specification will pe revised. The licensee will incluge
zneN:Easured annual doce from Argon-41 from these TLOs in his Annual Report
o -

In agaition, we calculated that the instantaneous concentration of the
facility exnaust stack for all radiocactive isotopes other than particulates
anag ha!ogens with nalf-lives greater than 8 days should not be greater than
3500 times MPC at any time. This limiting condition for operation proviaes
rea;onable assurance that radiation levels to an ingividual in the unre-
stricted area, at or beyond the exclus on boundary, will not be exposec¢ to a
wnqle body do-* at any time exceeding “ne limitations of LU CFR Part 2U.l0%
while providing the licensee operationil flexibility for unusual operating
conditions.

The MURR research reactor is located about 0.5 miles south of the southern border
of the residential area of Columbia, Missouri. Between 0.5 and 1.0 mile from

the reactor facility «re approximately 5,700 people of the 58,000 people of
Columbia. This is taken from Section 5.0 in Addendum 3 dated August 1972 to the
MURR Hazards Summary Report aad based on the 1570 population census. We have esti-
mated the radiation exposure to the total population of Columbia from the reactor's
present operations to be about 10 man-rem/year. Based on an estimated present
population census, the radiation exposure may be about double the above 10 man-rem/
year or 20 man-rem/year. This small amount of exposure is a minute fraction of

the exposure tothe population from background radiation and does not seem to
warrant any additional efforts by the licensee to educe radicactive releases from
the facility.

Since the anticipated population dose is calculated so small, we will only regquire
the licensee to perform confirmatory calculations based upon records of exposure
to TLD's placed around the facility over an operating year and a more accurate
up-to-date description of the population density out to 10 miles from the reactor
facility, including Columbia, Missouri. Beyond thelQ miles distance the short-
lived Argon-41 has decayed and been dispersed to insignificant concentrations in
the air. The licensee, based on the confirmatory calculated radiation exposure to
the pooulation, is to determine if any additional changes to the facility are
economically warranted using the $1,000 per man-rem (Section II.D of Appendix I to
10 CFR Part 50) for the so 1 cost of radiation exposure reduction. The
results of this value/impa .ssessment is to be provided %o the staff for raview
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Bgseo on the above, we have concluded that the licensee's proposed Tech-
nical Specification J.7.a is not acceptapie. The licensee has
not provided data tu justify increasing the present 1imits in Technical
Specification 3.7.a for parti-ulates and nalogens with nalf-lives greater
than 8 days. Technical Specification 3.7.a for all other radicactive iso-
topes should be amended to increase the maximum reiease concentration to Dde
averaged over one year from 250 times MPC to J50 times MPC and the maximum
instantaneous release concentration from 2500 times MPC .tc 3500 times MPC,
at any time, as discussed in the evaluation above. 'Y discussed
:?eseicnanges with the licensee, and the licensee has agreed to these modi-
cations.

Conclusion

The staff has concluded, based on the considerations discussed apove, that:
(1) because the change does not invoive a significant increase in the prob-
apility or consecuences of accigents previously consigered and does not 1in-
volve a significant gdecrease in a safety margin, the change dces not involve
a significant nazards consigeration, (2) there is reasonable assurance that
the health and safety of the pu 'ic will not be enagangered by operation in
the proposed manner, and (3) such activities will be conagucted in compliance
with the Commission's regulations and the issuance of this amenament will not
2;¢ini::$al to the common defense and security or to the health ana safety of
public.

cavironmental Impact Appraisal .

We have determined that the amendment modified by the staff and agreed to

by the licensee does not authorize a change in effluent type nor an increase
in power level. As described above, the amendmert would allow an increase

in the maximum annual concentration of Argon-41 in the stack discharges from
250 times MPC to 350 times MPC (i.e., from 3037 to 4252 curies of Argon-4]

per year). Argon-41 is the principal isotope released in gaseous effluents
from MURR. We calculated the annual average relative concentration (X/Q) for
continuous stack releases and ground-level conditions to the nearest residence
at 760 meters from the stack to be 2.4x10-5 ser/m3. Based on the methodoiogy
provided in Regulatory Guide 1.109 (Rev. 1), w2 calculated that an

ingivigual located at the nearest resigence WJuld_zzcginn_an.annu.l;average

dose of 13 mrem per year total body based on “he present rel
Argon-41 from MURR (i.e., 1925 curies per year for 19/7 to 1%“7’53’ nffhe licen-

see calculated a dose rate of 32.2 mrem total dody per year based on 180U cur-
ies of Argon-41 released per year which is what they expect for their present
operations. The change to Technical Specification 3.7.a would allow the Ti-
censee %o release up %o 4250 curies of Argon-41 per year. This would De an
annual average dose to an ingividual at the nearest residence of ZY mrem per
year total body. We would expect, on present operations, that the MURR facil-
ity would not release more than 30.%5 curies of Argon-4l per year. This is
pased on 100% continuous operation at full power for the year and %.Zb curies
of Argon-41 releases per effective full power day. The present operation 1S
only at 6.28 curies of Argon-4l per effective full power days. At 3015 curies
Pﬁ Argon-41 per year, the annual average dose to an indivigual at the neares:t
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resigence is 21 mrem total pody per year. By comparison, the concentration lim-
its of 10 CFR Part 20 require that an ingivigual locatea in the unrestrictec
area be limited to a total body dose less than 500 mrem/yr. The

staff has also calculated the annual average relative concentration

(X/Q) for continuous stack release and ground level conditions to the

alton Research Center at 350 meters from the stack to be 8.0 x 105 sec/m3.
Compared to the X/Q value calculated at the nearest residence location,

this is higher by a factor of 3.3. However, the potential increase in

dose to personnel at the Dalton Research Center is offset by a shorter
occupancy time 7t the location (i.e., a Jecrease by a factor of &4 when
considering a 40-hour workweek compared to a 168-hour residence

occupancy time). The staff, therefore, concludes that the annual

average dose to personnel at the Dalton Research Center is not signi-
ficantly different from those analyzed above for an individual at the
nearest residence location. Although the amendment 21lows up to 40%
increase in the amount of Argon-4]1 released, the increased dose impact
resulting from this change will be a small fraction (1ess than 2%) of the
dose limitations of 10 CFR Part 27.1CE.

Conclusion and Jasis for Negative Declaration

On the basis of the foregoing evaluation, it is concluded that there wouid be
no significant env’ ~onmental impact attributable to the propesea action. Hav-
ing made this conciusion, tne ~ommission nas further concluded that no envi-
ronmental impact statement ‘or the proposed action need be prepared andg tndt
a negative declaration to this effect is appropriate.

Dated: July 5, 1978
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Table 1

RiSTLARLE REZACTOP (IWRR)

Gaseous Effluent Rejease Data (in Curies/year)‘

Radicactive July 1272- July 1873- July 1974. July 1975- July 1976~ July 1877-

wWaste June 1973 Jun: 1874 June 1975 June 1976 June 1977 June 1878
Total Noble Gases 1085 970 1790 1734 1734 182¢
{A-‘l) -l 2 3 | -3
Total lodine-131 <4 x 10" 2.4 x 107 1.6 x 10™° 8 x 10 1.3 x 107"
Total Hzlogens <0.01 <0.006 C.006 0.016 g.11
Total Particulates <0.006 0.001 <0.001 <0.001 0.002
Total Tritium 1.8 3.6 4.8 26.24

Facility Operating Conditions

Maximum Therma) 5 5 10 10 10 10
Power (Mwt)
Annual Megawatt Days 1047 960 2168 2100 2100 3065
Facility Operating 0.57 0.53 0.59 0.58 0.57 0.84
Capacity e
A-41 Releases 5.04 5.05 8.26 8.26 8.26 6.28
(curies per ~ -
Effective Ful
Power Day) - )
Tritium Releases 0.008 0.017 0.022 0.08¢

(curies per Eff-
ective Full Power
Day)

Reactor Operations Annual Report for MURR, J:1y 1977 to June 1978 (Docket
- No. 50-186) and a tunmary of MURR airborne r leases provided by letter,
dated March 27, 1978,

Increase due to increasing the power JTevel.

(& 3
+

Decrcase due to removing a pneumatic tudbe from service.
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