1SSUE DATE: June 1, 1982

MEETING MINUTES ON ACRS SUBCOMMITTEE
ON EXTREME EXTERNAL PHENOMENA
APRIL 30, 1982

The ACRS Subcommittee on Extreme External Phenomena met on April 30, 1982 at

1717-H Street, N.W. Washington, D.C. The purpose of this meeting was to consider
and discuss hydrometereorological data and methods which may be useful in estimating
the probabilities of extreme flood conditions, that is, conditions approaching or
beyond the design basis for U.S. Nuclear Power Plants. The Subcommittee was par-
ticular interested in hearing from knowledgeable parties as to: (1) the nature and
magnitude of the uncertainties and probability estimates, (2) global or regional
weather changes which could conceibably occur within the expected plant 1ifetimes,
(3) the state-of-the-art understanding of the parameters which significantly in-
fluence and produce extreme rainfall, storms, and flooding, and (4) prospects for

and current efforts for fruitful research in understanding flood-probability estimation.

The Subcommittee heard presentations from persons associated from NRC/NRR, NRC/RES,

U.S. Bureau of Reclamation, IBM, and NOAA.

The meeting was attended by the following:

Attendees
DESIGNATED ORIGINAL

D. Okrent, Subcommittee Chairman ’ , :
C. Siess, ACRS Member e " A i
W. Baldewicz, ACRS Fellow Certified By __o —2

R. Savio, ACRS Staff*

*Dr. R. Savio, Federal Designated Employee for this meeting.
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A copy of the notice for this meeting is inclided as Attachment A. A list of
Attendees s included as Attachment B. The schedule for this meeting is included
as Attachment C, and the handouts for this meeting are included in the ACRS files.
Selected portions of the handouts are inciuded as Attachment D. The meeting was
begun at approximately 8:30 a.m. and was adjourned at approximately 4:00 pm.

A1l portions of this meeting was held in open session. No written statements

or requests for time to maks oral statements were received from members of the

public.

Introduction

Dr. Okrent begun the meeting w1thla short introductory statement in which he
summarized the purpose of the Subcommittee meeting. Dr. Okrent indicated that his
intent was to allow the maximum amount of opportunity for discussion from the meeting
attendees, and encouraged the invited speakers and attending members of the public

to participate in the discussions.

NRR/NRC Current Practi-e - G. Lear, NRC/NRR

Mr. Lear summarized the NRC's current regulatory practices. The methods currently
used by the NRC staff are determinisitic in nature. There have been attempts to
quantitify the recurrence intervals for the design base floods which result from
this procedure, but these methods have not been used directly in the licensing
process. The present NRC practices allow combined events to be excluded from

consideration 1f i1t can be shown that the frequency of occurrence {s 10'7/year or

less.



Meeting Minutes on
Extreme External Phenomena -3 - 6/1/82

Mr. Hulman and Mr, Lear of the NRC Staff discussed the development of the NRC
licensing procedures for the establishment of 2 design basis flood as related
to river basins and rainfall. The design basis events are developed from
postulated events such as dam failure and/or consideration of possible rainfall
and runoff conditions with some guidance from observed history. The procedures
for developing a design basis rainfall (Maximum Probable Precipitation or PMP)
developed by NOAA. Runoff conditions in practiced are assumed to correspond to
saturated ground conditions. The NRC review of the SEP plants has uncovered

at least one plant (Yankee Rowe ) which could not be licensed under the current
criteria. As in the case of the Safe Shutdown Earthquake, the NRC Staff does
not have specific probabilistic criteria for setting the design basis flood.
The design base flood events established by the current NRC procedures have

not been exceeded in the time ir which they have been in use. Parameters which
are used in the calculation nf the design base flood (such as maximum rainfall)

have been exceeded.

There appears to be significant controversy over the scientific adequacy of

the procedures which are being used as to whether or not the results of the
procedures are appropriate for the estimation of design basis events. The design
basis events which are established by these procedures are being critized for being
unduely conservative and for not being‘conservative enough. Research had been
planned which was intended to address this controversy but has been eliminated
because of budget cuts. The need for research of this type is addressed in the
Long Range Research Plan, but at this time no specific plan or budget proposal

exist.
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The treatment of the design basis flood is addressed in the current draft

of the "Implementation Plan for Safety Goals". This section of the plan

is included in Attachment D. This draft states that it is not 1ikely that
absolute probabilities for extreme floods will be able to be calculated with
any accuracy within the near future, but that additional research might provide
the NRC Staff with the means for making relative comparisons of flood occurrence

versus other plant challenging events.

The applicable regulations and Regulatory Guides are summarized on page 1 of
Attachment D. The specific procedures used by the NRC Staff in developing a

design basis flood is summarized on page 2 of Attachment D.

There was some discussion as to how alternate criteria could be developed for
reactors which were sited before the implementation cf the NRC's for estimating
a design basis flood were established. It is noted that there are several
operating reactors which are not at a grade level which would keep a design
basis flood from entering the plant area. They are designed to prevent an
accident when the site is flooded. Quad Cities was the first plant to have to
deal with this question. These plants use a combination of procedures and hard-
ware modifications which involve shuting the plant down and placing them in a

configuration in which decay heat can be removed even with the site flooded.

Combined Deterministic/Probabilistic Approach by E. L. Peck - Hydex Corporation

Dr. Peck discussed a proposal for estimating the probabilities for extreme
flood conditions at nuclear power plant sites. Dr. Peck's proposal is based on

the conclusion that the statistical approach based on the analysis of stream
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flow records would not provide a relfable record for estimating the
probabilities of extreme flood conditions. The method would involve wusing

an approach similar to the deterministic approaches now in use, coupled with
occurrence frequencies which could be developed for the individual element of the
approach. Combination of the various elements would result in estimates of the
occurrence frequency for the design basis event at the uncertainties associated
with the estimate. The approach would permit experts in individual diciplines to
deal with the individual parameters in the methodology. There was some discussion
as to the viability of this approach. Opinions were expressed that one would
encounter a wide range of opinions‘as to the uncertainties associated with the
estimation of the various parameters and that the total uncertainity in the

procedure would end up being very large.

Comparing PMC to Historic Storms by L. C. Schreiner - Bureau of Reclamation

Mr. Schreiner discussed studies performed by the hydrometrological section of
the national weather service which compared rainfall measurements with PMP
estimates. The studies provide some perspective on the relationship between the
PNP and the maximum observed rainfalls. In the Eastern U.S. of the 675 storms
studied, 177 had a range depths (for the areas size and duration considered)
that was greater than or equal to 50% of the PMP. Storms which deposit a very
heavy rainfall over small areas has been observed in the record. Most notable
among these, was the Smethport, Pennsylvania storm of July 17-18 1942 of which an
observed 30.8 inches of rainfall fell in 4 1/2 hours. This is a worlid record

rainfall for a duration of this length. The comparison of observed rainfalls
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with regional PMP is reasonably consistent indicating that the method for PMP

estimating the PMP is consistent for the various areas in the United States.

Implications for PRA by B. Buchbinder - NRR/RES

Mr. Buchbinder described the flood risk assessment methodology work already

performed or planned by the NRC Staff. The FLOE,code which uses Baysfan

flood estimation techniques was developed to predict flood occurrence probability
versus flood levels. This is, to date, the only PRA orientated work which has

been sponsored.by the NRC to assess flood risk. No flood research was included

in the FY82 and FY83 budget due to funding 1imitations. The Long Range Research

Plan includes proposals for work orientated towards the risk basis evaluation

of flooding. It is proposed that reactor sites be characterized by the types

of threat posed by floods or severe storms, and that the risk level inherent

in this be compared to other equally credible events. Work would then progress

toward the calculation of the conditional probabilities of core melt given the loss

of the plant safety functions via flood event. The frequency versus severity rela-
tionship for floods/storms scenarios would be examined from this perspective, and
methods for incorporating flood risk consideration in IREP 1ike reactor risk assess-
ment are being developed. The Staff and the PRAs that have been done for plants to date
have not identified external flooding as a signii.cant contribution for core melt risk.
It was noted that flood risk was both a site and plant specific contributor and that
other plants might exist in which the flood risk was a significant cbntributor to

core melt.
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Flood Probability Estimation-Statistical Approach by J. R. Wallis, IBM

Mr. Wallis indicated that rainfall or flood probability estimates are feasible
based on existing data base. The techniques may be limited by the data base to
floods with recurrence times of less than 1000 to 10,000 years. Mr. Wallis
believes that many of the proposed statistical methods for estimating large flood

frequencies which are now in use are incorrect.

Effect of Cyclical Climate Changes by J. Mitchell, NOAA

Mr. Mitchell discussed the effect of climate cyclical changes on design basis
floods. The magnitude of these effects appear at this point to be uncertain and
in a1l likelihood would require long times (in excess of existing plant 1ife times)
to be significant. The time scale associated with various climatic

are summarized on page 3 of Attachment D. Greenhouse (CO2 layer) effects were
discussed to some extent. It appears that detectable effects on the climate

would not be seen for decades and significant changes would require hundreds

of years.

MEETING ADJOURNED.

S22 222 S 22 2222 2 2 2 i)

NOTE: Additional meeting details can be obtained from a transcript of this
meeting available in the NRC Public Document Room, 1717-H Street, N.W.
Washington, D.C., or can be purchased from Alderson Reporting Company,
Inc., 400 Virginia Avenue, S.W., Washington, D.C. 20024, (202) §54-2345.
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Federal Register / Vol 47, No. 70 /| Monday, April 12. 1982 / Notices 15671
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CFR Part 1245 Subpart 2 NASA will ADORESS: National Aeronautics and and the ime allotted therefor can be

negotiate the final terms and conditions
and grant the exclusive license unless.
within 80 days of the date of this Notice,
the Director of Patent Licensing receives
written objections to the grant. together
with supporting documentations The
Director of Patent Licensing will review
all written responses to the Notice and
then recommend to the Assistant
Generai Counse! for Patent Matters
whether to grant the exclusive License
DATE Comments 1o this notice mus! be
received on or before june 11, 1882
ADDRESS: Nationa! Aeronautics and
Space Administration. Code Gr-4,
Washington. D.C. 20546
FOR FURTHER INFORMATION CONTACT:
M:. John G. Mannix. (202) 755-3954
Deted April 5. 1062
§. Neil Hoseoball,
Generc/ Counse!
PR Doc 2079 Pied 4082 840 am|
BLLING COOE 7516-0 -4

{Notce (82-20))

Intent To Grant an Option Agreement
on an Exclusive Patent License

AGENCY: National Aeronautics and
Space Administration

ACTION: Notice of intent to grant an
option agreement on an exclusive patent
license

SUMMARY: NASA hereby gives notice of
intent to grant an option agreement to
CARRE. Inc., Seneca, South Carolina, on
& limited exclusive. royalty-bearing
revocable license to practice the
invention described in U.S. Patent
Application No. 119,334 for “Method of
Forming Dynamic Membrane on
Stainless Stee! Support.” filed February
7.1880. by the Administrator of the
Nationa! Aeronautics and Space
Administration on behalf of the United
States of America. The proposed option
agreement will be for a limited period of
time and will contain appropriate terms
and conditions to be negotiated in
accordance with the NASA Patent
Licensing Regulations 14 CFR Part 1245,
Subpert 2. NASA will negotiate the final
terms and conditions and grant the
option agreement unless, within 60 days
of the date of this Notice, the Director of
Patent Licensing receives written
objections to the grant, together with
supporting documentations. The
Director of Pateat Licensing will review
all written responses 1o the Notice and
then recommend to the Assistant
Ceneral Counsel for Patent Matters
whether to grant the option agreement.
DATE: Comments to this notice must be
received on or before June 11, 1982

Space Administration. Code GP-4,

Washington. D C. 20548

FOR FURTHER INFORMATION CONTACT:

Mr John G. Mannix, (202) 755-3954.
Dated April 5, 1982

5. Nell Hoseoball,

General Counsel

PR Doc G477 Fusd 6682 &4 ex)

BULLING COOE 7890418
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NUCLEAR REGULATORY
MISSION

Advisory Committee on Reactor
Safeguards, Subcommitiee on
Extreme External Phenomena; Meeting

The ACRS Subcommitiee oo Extreme
External Phenomena will bold a meeting
on April 30, 1882, Room 1046, 1717 H
Street, NW, Washington, DC. The
Subcommittee will meet with the NRC
reguletory staff and experts from
outside NRC for presentations and
discussions on hydrometeorological
aspects of design besis flooding
conditions for US nuclear power plants.

In accordance with the procedures
outlined in the Federa! Register on
September 30. 1881 (46 FR 47903), oral or
writlen statements may be presented by
members of the public, recordings will
be permitted only during those portions
of the meeting when a transcript is being
kepl, and questions may be asked only
by members of the Subcommittee, its
consultants. and Staff Perscns desiring
to make oral statements should notify
the Designated Federa! Employee as far
in advance as practicable so that
appropriate arrangements can be made
to allow the necessary time during the
meeting for such statements.

The entire meeting will be open to
public attendance

The agenda for subject meeting shall
be as follows

Friday. April 30, 1882—8.30 a.m. until
the conclusion of business

During the initial portion of the
meeting the Subcommittee, along with
any of its consultants who may be
present, will exchange preliminary
views regarding matters to be
considered during the balance of the
meetin

The Subcommittee will then hear
presentations by and hold discussions
with representatives of the NRC Staff,
their consultants, and other interested
persons regarding this review.

Further information regarding topics
10 be discussed, whether the meeting
has been cancelled or rescheduled, the
Chairman’s ruling on requests for the
opportunity 1o present ora! statements

ob'ained by a prepaid telephone call to
the cognizan! Des:gnated Federa!
Employee, Dr. Richard Savio (telephone
202/634-2267) between 815 e . and
5:00 p.m., EST.

Dated April 7, 1082

john C. Hoyle,

Advisory Commitiee Management Officer.
PF Doc. 82485 Fued 44642 B4 ac)

BLLNG CODE THIO9 1M

Advisory Committee on Reactor
Safeguards, Subcommittee on Watts
Bar; Meeting

The ACRS Subcommittee on Watts
Bar will hold » meeting on April 20 and
30, 1982 at the RAMADA INN WEST,
7621 Kingston Pike, Knoxville, TN. The
subcommittee will review the

—application of Tennessee Valley

Authority for an operating License for
the Watts Bar Units 1 and 2.

In eccordance with the procedures
outlined in the Federal Register on
September 30, 1881 (46 FR 47903), oral or
written statements may be presented by
members of the public. recordings will
be permitted only during those portions
of the meeting when & transcrip! is being
kept, and questions may be asked only
by members of the Subcommittee, its
consultants, and Stafl. Persons des.ring
to make oral stetements should notify
the Designated Federal Employee as far
in advance as practicable so that
appropriate arrangements can be made
to allow the necessary time during the
meeting for such statements.

The entire meeting will be open to
public attendance excep! for thos»
sessions during which the Subcomurittee
finds it necessary to discuss proprietary
and Industrial Security information. One
or more closed sessions may be
necessary to discuss such information.
(SUNSHINE ACT EXEMPTION 4). To
the extent practicable, these closed
sessions will be beld so as to minimize
inconvenience to members of the public
in attendance.

The agenda for subject meeting shall
be as follows:

Thursday. April 28, 1882—1:00 p.m. until
the conclusion of business

Friday. April 30. 1962—8.30 a.m. until .
the conclusion of business

During the initial portion of the
meeting. the Subcommittee. along with
any of its consultants who may be
present, will exchange preliminary
views regarding matters to be
considered during the balance of the
meeting.
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TENTATIVE SCHEDULE FOR
ACRS SUBCOMMITTEE MEETING ON
EXTREME EXTERNAL PHENOMENA
1717 H Street, N.W. - WASHINGTON, D.C.
APRIL 30, 198z - Room 1046

i
|
) 4/23/82 \
\
|
\

April 30, 1982

TOPIC SPEAKER TIME
Including Discussion
and Questions (50/50)

1. Chairman's Remarks D. Okrent, ACRS 8:15 - 8:20 am
2. Some History L. Hulman, NRC 8:20 - 8:45 pm
3. NRR/NRC Current Practice G. Lear, NRR 8:45 - 9:30 am
4. Combined deterministic- E. L. Pick, Hydex 9:30 - 10:10 am
probabilistic approach Corp.
wkkkk BREAK *hwx# 10:10 - 10:20 am
5. Comparing PMP (Probably L. C. Schreiner 10:20 - 11:00 am
Maximum Precipitation) to Bureau of Reclamation
Historical Storms
6. Implications for PRA B. Buthbinder, RES 11:00 - 11:40 am
sakad | UNCH waees 11:40 - 12:45 pm
7. Flood-Probability Estimation J. R. Wallis, 1BM 12:45 - 1:45 pm
statistical Approach
8. Comments on Possibilities of J. M. Mitchell, NOAA 1:45 - 2:30 pm
Climate Changes
weedd BREAK #oens 2:30 - 2:40 pm
9. Discussion & Final Remarks ACRS, et a) 2:40 - 2:4% pm

Adjourn 3:45 pm
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