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Calvert C11ffs Nuclear Power Plant
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ATTENTION: Mr. P. T. Crinigan
BGAE/Chemistry
Subject: RETS
As a follow up to our discussions on gaseous dose calculations, both at
our May 22 meeting and our May 24 Telecon, I am enclosing copies of three NRC
memos that clarify and explain our positions.
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MEMORANDUM FOR: Danfel R, Muller, Assistant Director for Radiation
Protection, DSI

FROM: g Charles A. Willis, Leader, Effluent Treatment Svstems
Section, METB, DSI

THRU : William P, Garmill, Chief, METR, DSI

SUBJECT: NOTIFICATION AND REPORTING OF RELFASES OF RADIOACTIVE
MATERIALS

As requested, we have reviewed our requirements for notification about,
and reportino of, releases of radioactive material from nuclear power

plants. The fmpetus for this review was the apparent uncertainty in

copina «#ith the January 1, 1984 release from San Onofre Unit 3. We con-
clude tiat the staff position is clearly defined and that this position
has beer. transmitted to the Reafonal Offices. If further clarification
is needec. the appropriate action could be an information notice to the

1icensees.
The enclosure provides further information and we are prepared to discuss
( the matter at your convenience. We are also prepared to make a follow-up

presentation at a future events briefinc as requested bv Gary Holahan in
his January 13, 1984 memorandum.

The principal problem in this area 1s the slow prooress on updating the
radfoloofcal effluent technical specifications (RETS) for ORs. Unless
something 1s done to oromote cooperation by the licensees, it seems that
a2 number of the CPs will not have approved dose calculation methods in the
forseeable future.

Orlgincl siszeddy
M
] Charles A. Willis, Leader
Effluent Treatment Systems Section
Meteoroloay & Effluent Treatment Branch
Division of Svstems Inteoration
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REQUIREMENTS FOR NOTIFYING THE NRC ABOUT
RELEASES OF RADIOACTIVE MATERIALS FROM NUCLEA" POWEP PLANTS

Reauirements

Requirements for notifvinn, and for reportina to, the NRC about radiocactive
releases from NPP are established by the reaulations and bv the technical
specifications. The regulations are:
§ 20.403. Notification:
(a, Immediate: 5000 x MPC averaaced over 24 hours
(b) One day: 500 x MPC averaged over 24 hours
§ 20.405. Reports (30 days):
(a) Any release requirinn notification
(b) Concentration as much as 17 x limit
(c) Any violation of 4NCFR1I9N (.N5 x MPC averaced over 1 year)
¢ 50.72. Notification:
(a) Immediate (1 hour)
(1) Emergency plan initiation
(2) Technical specification violation
(b) Four-hour
(1) 2 x MPC averaged over 1 hour
(2) Any event resulting in a news release
(3) Any event resultine in notification of another acovernment
agency
Despite our concerted efforts, the requirements of the technical soecifications
(TS) are not the same for all plants. Generally the TS do not reauire notifica-
tion based on releases but the TS do include several revortino recuirements.

Also the TS include release 1imits that, in nrincinle, could triaaer notifi-

cation under § 50.72. The TS release 1imits nererallv will not precinitate




notification because the TS include "action" reauirements that keen releases
from constitutino TS violations. In some cases (such as San Onofre), where
an alarm-level release results in a nress release and/or notification of the

State Rovernment, § 50.72 requires notification of the NRC within & hours.

Generally the TS 1imits on airborne releases that mav lead to notification
of the NRC are equivalent to:
(a) noble mas: 1 x MPC instantaneous

(b) iodine and particulates: 1 x MPC over 1 week

Atmospheric Dilution

NRC Timits are expressed in terms of concentration or dose but these quanti-
ties are not directly observable. Licensees measure releases and meteoro-
logical parameters. Doses and concentrations are inferred from these measure-
ments. Usually the dilution provided bv the exhaust nas flow is nenlinihle
in comparison to atmosoheric dilution. Therefore, the downwind concentration
is taken as

x = QF/u.
0 is the release rate (Ci/sec), u is wind sneed (m/sec) and F is a function
of distance and atmospheric stability (m;z). Both F and u are subject to

larae (2 orders of magnitude) fluctuations in short periods of time.

The instantaneous concentrations are of 1ittle practical importance. The
radiation doses that result are determined by the intearal of the concentra-
tions over time. Most of the relevant limits are for a one vear neriod; for
example, 500 mrems in one vear. Since the release rates are relativelv con-
stant and since changes in release rates usually are indenendent of meteorolon-
ical conditions, exposure estimates are based on annual averaae meteorolonical

disnersion. This quantity differs oreatly from one site to another (Fiaure 1).



Potential Problem From Notification Requirements

Today the technology is available to permit evaluation of offsite concentra-
tions usino meteorology that is concurrent with releases. If this were done
and the results used as a basis for notification, such notifications would be

ouite frequent.

To understand the problem, consider that in 198N the average BWR released
noble gases at the rate of about 1.7 mCi/sec. This meets the ALARA criteria
(of Apoendix 1) if the annual averaae disnersion factor is 1 x 1n~5 or less.
However, at some such nlants, about 5% of the time (400 hours/yr) the disper-
sion can be exnected to be so poor (tvpe F stability with 1 m/sec wird) that
the offsite concentration exceeds 2 times the MPC., Thus, if the requirement
of 50.72 were interpreted as requirino the use of concurrent meteorolony,
some plants would be notifying the NRC about releases almost daily even

thouaoh releases were normal,

The problem is further complicated bv the nractical limitations on wind
speed measurements. At most sites the measured value is zero on the order
of 1% of the time (90 hours/year). Whenever the wind speed falls to zero
the calculated concentration will exceed twice the MPC unless the radio-
activity release rate also is zero. Thus, even a PR on a larne site would
be required to notify the N®. about releases frequently, perhans once or

twice per week.

Significance of Notification-Level Concentrations

Even the highest of the notification levels (5NN0 x MPC averaned over 1 dav)

is about a factor of 10 below a level at which any health effect (nausea)
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might be detected. While every release may be assumed to increase the

cancer risk, thousands of releases at this level would be required to oroduce
a discernible increase. Thus the notification levels are not levels at which

there is a real concern about public health and safetv.

The notification levels were established to call NRC attention to poor radia-

tion control practices by licensees.

Liniting Frequency of Notifications

It is important that the NRC not be notified every time the wind snpeed drops
below the 1imit of measurement. In fact, notification should be limited to
relatively important events. In princinle this could be done by keeninq
concentrations below the MPC levels at the release noints, thereby elimina-
ting reliance on atmospheric dilution. In practice, however, this would

be quite costly if not completely infeasible. Even for plants with minimal
releases (such as Yankee Rowe in 1980) it would be necessary either to reduce
releases or to increase airflow 1f MPC levels were to be reached at the release

points.

The practical solution is to permit the use of annual average atmosnheric
dispersion in assessino compliance with the notification requirements. This
approach, in various guises, has been standard for many years and was recent-
ly reaffirmed.* The Technical specifications (usually) are c1e;r on this
point but the regulations need interoretation. This is expected to hold
notification frequency to an acceptable level. The use of annual averaae

atmospheric dispersion permits the use of alarm set-points that do not fluctuate

*1. J. Cunningham, "Inspection Guidance - 50.72," Memorandum to Robert Crener,
November 15, 1983,



with the wind. It also avoids over-reliance on complex comouter svstems
and permits reactor operation at constant nower throuoh chanainn weather

conditions.

The use of annual average atmospheric disnersion is intended as an ontion
for the licensee. In some situations che use of "real time" dispersion may
be desirable. For example, the NR. does not object if a licensee wants to
emnty a waste gas tank relatively rapidly at a time when the wind will carry

the radioactive oas out to sea or when dispersion conditions are aood.

Dose Calculation Methodolay

The methods for calculating doses are well established bv renulatory quides
and topical reports. Further, the NRC has recentlv published a textbcok on
radiological assessment that compiles this information in a sinale document

and that nrovides additional clarification.

Many of the NPP licensees have established their own dose calculation methods
in NRC-approved documents called "offsite dose calculation manuals." When
the current effort to undate the radiolooical effluent technical snecifica-
tions (RETS) for 0% is complete, all NPP licensees will have anoroved dose

calculation methods.

The most sionificant remainine problem in this area is the slow prooress on
RETS. About half the ORs do not yet have anproved dose calculation methods.
Current indications are that about a quarter of the ORs will not have annroved

methods in the forseeable future.
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