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(", Foreword

(This foreword is not a part of the American National Standard, Standards for Determining Design Basis
Flooding at Power Reactor Sites, N170-1976/ANS.2.8))

The purpose of this document is to specify standards for determining design basis
flooding at power reactor sites. This Standard was prepared by Working Group
ANS-2.8 of ANS-2 Subcommittee, Site Evaluation, of the American Nuclear Society
Standards Committee. The * directive to the Working Group was as follows:
“Guidelines are to be developed to establish design basis flooding at Power Reactor

- Sites as a result of river, stream, seismically-induced dam failure, surge, seiche, andfor

wave action flooding. Methodology will be described for evaluating the worst site-
related flood at a nuclear power plant caused by either a probable maximum flood on

"streams and rivers and any dam failures resulting therefrom; a seismically-induced

dam failure flood; a probable maximum surge and seiche flood; and any attendant
wind-generated wave activity associated with these events, or caused by a reasonable
combination of less severe events.”

This Standard covers material that meets the requirements of section 2.4, Hydrologic
Engineering, of the “Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants,” Regulatory Guide 1.70, Revision 2, September 1975, issued by
the Regulatory Staff of the Nuclear Regulatory Commission (NRC). This Standard
does not cover requirements of said Regulatory Guide on the following Standard For-
mat 2.4 sections:

(1) Probable Maximum Tsunami Flooding

(2) Low Water Considerations

(3) Dispersion, Dilution, and Travel Times of Accidental Releases of Liquid Ef-
fluents in Surface Waters

(4) Ground Water

(5) Technical Specifications and Emergency Operation Requirements

Before preparing the Safety Analysis Report (SAR) Section 2.4, Hydrologic
Engineering, for the licensing of nuclear power plants, the applicant should be aware
of hydrologic work which has been done by ers in the area of interest. Almost
invariably, much work can be saved by ut‘iliziné ajl or parts of studies by local, State,
and Federal agencies. Such information as dimensioned or dimensionless unit hydro-
graphs, loss rates, lag times, historical floods, geologic and groundwater data, etc., may
be obtained from such sources. Sometimes the probable maximum flood has already
been derived at the site or at a point near enough to be transposed.

The prime source of such information is the Corps of Engineers. Other Federal agen-
cies which may have useful data are the Bureau of Reclamation, Soil Conservation
Service, Weather Service, Geological Survey, Tennessee Valley Authority, Environ-
mental Protection Agency, Federal Power Commission, and the Nuclear Regulatory,
Commission. Most. states have one or more agencies which are concerned with various
aspects of water resources. Power companies, particularly those with hydropower ca-
pacity, are another source, as are municipal or regional water-supply organizations.

Safety Analysis Reports for other nuclear plants in the area may also provide useful

. information. It is also profitable to discuss the specific site in detail with the hydrology

staff of the NRC prior to starting preparation of Section 2.4. In such discussions, the
scope of work can often be reduced and methodologies and procedures can be agreed
upon, which will save many man-hours and dollars, both for the applicant and for the
NRC staff. ;

The first ANS-2.8 meeting was held on July 17, 1973, in Los Angeles, California. At
this meeting it was confirmed that a standard was required to develop guidelines for
determining design basis flooding at power reactor sites. The scope of this proposed
standard was discussed and it was also decided to review the NRC “Standard Format
and Content of Safety Analysis Reports for Nuclear Power Plants”, Revision 1, Oc-

* tober, 1972 as it applies to flooding at power reactor sites. During the second meeting
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on August 14, 1973, review of the NRC Standard Format on flooding was initiated.
The third meeting was held on September 12 and 13, 1973. At this meeting a final

- review of the NRC Standard Format was performed and a proposed revision of the.



- NRC Standard Format on flooding recommended by ANS-2.8 was forwarded to the
NRC. Also, at this meeting action was taken on preparing a draft standard. The
working group was divided into two subgroups—one on river and stream flooding, and
the other on surge, seiche, and wave action flooding. These two groups were to prepare
draft standards on the respective flooding and then the two sections would be com-
bined and properly integrated as one standard. A fourth meeting was held on Novem-
ber 15 and 16, 1973, for continued preparation of draft standard. The fifth ANS-2.8
meeting was held on January 16 and 17, 1974. The NRC Regulatory Guide 1.59
“Design Basis Flooding for Nuclear Power Plants” August 1973, and its Appendix A
were reviewed, further preparation of a drafi standard was performed and Mr. John
Riedel, Chief of the Hydrometeorology Branch of the National Weather Service and
Mr. Dwight Nunn, Consultant to the NRC, were present to answer questions raised by
ANS-2.8 members on hydrometeorology. The sixth meeting was held on March 12 and
13, 1974, to continue preparation of the draft standard.

During the seventh meeting held on June 4 and 5, 1974, the flrst review was performed -

of the entire standard containing both river and stream flooding, and surge, seiche,
and wave action flooding.

This draft was considered Draft 1 and during the review deficient areas in the stan-
dard were determined. The eight meeting was held on July 31, 1974, for further review
- and modifications to Draft 1. The ninth meeting was held on August 29, 1974 to review
Draft 1, Revision 1, dated August 1974. The tenth meeting was a special meeting held
on September 19, 1974, in order to review and rewrite the combined events section of
" the standard, The revised standard, Draft 1, Revision 2, dated September 1974, was to

be issued for special review and comment to 25 selected experts in the. hydrologlc flood

- area covered by the standard. .

The eleventh meeting was held on December 11, 12, and 13, 1974, to review comments
recieved from the outside expert reviewers on the September draft standard. This
draft, as modified by review of comments, was unanimously accepted by the ANS-2.8
members and therefore became Draft 2 dated December 1974. It was forwarded to

ANS-2 and ICONS (Information Center on Nuclear Standards) members for review

and comment.

" A special task team met with NRC staff members in Bethesda, Maryland, on April 24,
1975, to reconcile certain differences in the standard. The twelfth meeting was held on
May 28 and 29, 1975, to review comments received by ANS-2 and ICONS members.

The draft was modified and unanimously accepted as Draft 2, Revision 1, dated May
1975, to be forwarded to ANS-2 members for their ballot. That draft was unanimously
'.accepted ‘by the ANS-2 members.

The thirteenth meeting was held on October 6, 1975, to review the ANS-2 ballots
which contained comments. Appropriate comments were unaminmously approved by
ANS-2.8 members for incorporation into Draft 3, January 1976 and forwarded to the
N-18 committee for its ballot.

The fourteenth meeting was held on June 15, 1976, to review the N-18 ballots and
comments. The members of ANS-2.8 unanimously approved appropriate comments
and incorporated them into Draft 4, August 1976. This draft was submitted to ANSI’s
Board of Standard Review for final approval.

This Standard was developed by Working Group ANS-2.8 of the American Nuclear
Society which had the participation of the following members during the period it
prepared and approved the Standard

"Ronald M. Noble, Chairman, Dames & Moore

V. 8. Shastri Annambhotla, Sargent & Lundy

Bob J. Buehler, previously Tennessee Valley
Authority, currently consultant

Cataline B. Cecilio, Pacific Gas & Electric Company

Gale Dougherty, Southern Services, Inc.

L. G. Hulman, US Nuclear Regulatory Com-
mission, succeeded by D. L. Milliken

Li-San Hwang, Tetra Tech

Donald L. Milliken, previousiy Bechtel, Inc., curren-
Hy US. Nuclear Regulatory Commission

Russell W. Revell, Harza Engineering Company

E. C. Simpson, Florida Power Carporation

Y. J. Tsai, Stone & Webster

Fei-Fan Yeh, previeusly Ebasco Services,
currently Tetra Tech
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Subcommittee ANS-2, Site E\}aluation, of the American Nuclear Society Standards
Committee had the following members at the time it processed and approved this
Standard: '

R. V. Bettinger, Chairman, Pacific Gas and Electric  George Nichelas, Dames & Moore

Company R. Noble, Dames & Moore
Luis K. BHscalante, lLos Angeles Department of 1. Pickel, Onk Ridge Nationnl Laboratory
Water and Power Craig Roberts, US. Nuclear Regulatory Commission
J. A, Fischer, Dames & Moore Patrick J. Ryan, Bechtel Corporation
Walter W. Hays, US. Geological Survey James M. Smith, General Electric Company
G. E. Heim, Sargent & Lundy J. D. Stevenson, ERAC, Inc, '
G. F. Hoveke, Sargent & Lundy Sam Tucker, Floride Power and Light Company
D. H. Johns, Southern California Edison Company N. R. Wallace, Bechtel Corporation
R. E. Keever, Nuclear Technology, Inc. Donald A. Wesley, General Atomic Company
E. J. Keith, EDS Nuclear, inc. . Earl Ivan White, General Atomic Company
C. R. McClure, Bechtel Corporation Karl Wiedner, Bechtel Power Corporation
5. Milioti, American Electric Power Service Cor-
poration

The_American National Standards Committee N18, Nuclear Design Criteria, had thé
following membership at the time it reviewed and approved this Standard:

L. J. Koch, Chairman
C. B. Zitek, Secretary

Organization Represented Name af Representative
American  Chefdieal SOeIety . « wcm s i g s s s i e S s J. William Morris
C. E. Stevenson {Alf)
American Concrete Tnstitube . ... ... .. it iiiaairirnrararaaanns rareearais P. B. Mast
American Nuclear Society .. ....cvvvvviiniiinnn.. R S R R AR AT R f. J. Koch
American Society of Civil Engineers .............oo ool B O R T M. I. Goldman
) C. Gogolick (Alt)
American Society of Mechnical EREINEers . ... ovunttir ettt ceae e e ennns J. 8 Bitel
R. H. Holyoak (Alt)
American Public Health Association, INc. .......vueininiier i e e J. R. Coleman
IR We L DV B0 BTN nrimsmnnns o S TS R BT A R 4. R. McCuffey
Atomic Tndustrial: Fortnm oo s s p o db e o e s s sies A P e P e s I. F. Stuart
Electric Light & Power Group .. ......ouoiitit i et e eaae e et aeaanns J. E. Howard .
J. E. Sohngen (Alt)
Feodaral: Pover: Co iy o o i g s s S R i e ot e A. P. Donnell
B. P. Chew (Alt)
Health PHISIEE SEREEE ourmmaroms s s s s i e i e R S M J. M. Smith, Jr.
‘ ) R. L. Clark (Alt)
Enstitute of Elecirical & Electronics Engineers .......iviniiieiinniiiniinnnn 0. R. G. Benham
! _ C. W. Bilbarz, Jr. (Alt)
Institute of Nuclear Materials Management. ... ................. R e J. Arendt
) ) L. A Sirom (Alt)
Nuclear Energy Liability & Property Insurance Association................c.ooeeeneuenon... F. Catudal
' : : L. P. Mariani (Alt)
U.5. Energy Research & Development Administration. . ................ooiiiviiinnnns W. H. Hannum
U.8. Environmental Protection AZeNCY .....c..ueonvnornnisnanisessasnsenessssnssrensnns R. Sullivan
. : . G. Burley (AlL)
U.5. Nuclear Regulatory Commission ... ....ovvivennoneninn... e e A R. B. Minogue
; : G. Al Arlotto (Alt)
Individial:-Members '« cormumromsu e e s s T R SRR T e BE. N. Cramer
R. J. Creagan
4. F. Gibbons
T. D. Jones
T. J. Pashos
1. Patterson

A. H. Redding
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