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This testi=ony addresses Contention 3, which reads:

The flood protection system for Unit 2 is inadequate. This is because
the flood data presented and the floods designed against are based on
historical data which do not include the intentional efforts of =an to
effect weather =odification. Such efforts at weather modification
render the historical data of questionable value. No operating license
should be granted until the effects of hu=an efforts at weather codi-
fications are understood.

,

The design of the flood protection at Three Mile Island (TMI) is
~

~

based on the Probable Maxi =um Flood (PMF) . The PMF is derived by

"W~ing various flood-producing factors, in conjunction with an

ocenrrence of the Probable Mart un Precipitation (PMP) . The PMP_ is ~-

defined as the greatest depth of precipitation for a given duration,

drainage area, and ti=a of year for which there is virtually no risk

of exceedence. The PMP approaches the =aximum possible precipi*atica,

within the 11=1ts of current hydrocateorological knowledge. The PMP

esti=ates used by the staff were prepared by the Hydrometeorological

Branch, NOAA and reported in Hydro =eteorological Report No. 40,

" Probable Maxi =um Precipitation, Susquehanna River Drainage above
n "

Harrisburg, Pa.
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D.e basic approach for developing PMF esti=ates consists of using

ezere=a record stors rainfalls as an indirect =easura=ent of para =eters

and ech=,3 =s causing extre=e rainfalls. There is a large sa:ple of

stor=s that have produced very heavy rainfall, such that the near

op e' --m rainfall-producing =echanis=s and efficiencies have been

experienced. After transposing the stor=s to the area in question,

they ara further adjus ted to preduce =ax1=um =oisture. Maisture r_szi-

_*:ation is acco=plished by adjusting the historical stor=s to con-

diticas represented by the en*um =oisture that could have been

cone #aed in the stars, based on the max 1=u:2 observed 12-hr persisting

der points. After the " A rainfall depths for the many transposed

stor=s are determined, the points are enveloped according to duration

and area, and s=cothed lines are drawn at or above the -Wus points. '

It can be seen from the above discussion that =axi=us observed storm

rainfalls are adjusted upward to reflect the amount of precipitable

vnter that "could have been" 12 any given stors. Thus, no activity

of =an could be e=pected to increase the =oisture in the stor=s.

.

In addition to the extre=a a=ount of precipitation chat is assu=ed in

the storm, there are rany additional conservatis=s built into FMF

esti=ates. These conservatiscs include: (1) occurrence of sntecedent

rainfall, (2) critical storm centering, (3) critical rainfall sequence,

(4) co=putation of water surface profiles, (5) cr., incident vind-wave
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activity, and (6) freeboard provided at TMI above the ?MI level.

3rief discussions of these factors and their effects follow.

1. Antecedent Rainfall. About 3 to 5 days prior to the occurrence

of the FMP, it is assu=ed that approx 1=ately 50". of the PMP

occurs. This is to saturate the ground so that the postulated

PMP rainfall will run off = ore readily and also to produce a high

base flow in the strea=s to which the FMF vill be added.
,

2. Stor= Centering. The rainfall is assu=ed to occur in a elliptical

pattern; this pattern is adjusted, by trial and error, to produce

the worst flood. .

3. Critical Rainfall Secuence. The rainfall a=ounts in the total

PHP are distributed with tt-a in such a manner as to produce the

greatest fibod. For - =ple, very large,a=ounts of rainfall are

assu=ed to occur 'later in the storm rather than at the begi-ning.

This =eans that the ground becomes further saturated and the strea=s

have = ore initial flow in thes prior to the larger amounts of

rain f.'T7fng. The chance of rain falling exactly in this critical

sequence is very s=all, based on observ'tions of =any intense

ntor:s.

4. Water Surface Profiles. Af ter the FM:' discharge ir co=puted,

standard-step backwater =odels, which nu=erically solve the equations

of gradually varied steady flew, are used to compute the water

surface elevations of the flood. The =odels must, however, be

calibrated based on historical floods and river flows, to dete:::ine
.
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the friction coefficient of the river (co==only known' as Manning's

'n' velue). For DfI, these coefficients were deter =ined by the

applicant during the safety review for Unit 1. The deter =ination

was bast d on the 1936 and 1964 floods, which had discharges of

750,00') and 464,000 cfs respectively, at the Harrisburg gagingr

station. The coefficients were then checked against the 1972

Agnes flood, which had a discharge of 1,020,000 efs. It was

found that the applicant's model, using friction coefficients

-M% rated with the 1936 and 1964 floods, overpredicted the river

stages which actually occurred in 1972. This is in accordance

with theory, in that the friction coefficient decreases with
,

increases in velocity and stage. We have concluded that the
,,

friction coefficients used are very conservative and thar the

co=puted river stage at rfI is conservative.

5. Freeboard above FMF Level for Coincident Wind 'w' ave Activitv. An

extra nargin of about four feet of freeboard is provided to

acco odate the wave effects produced by a 40 =ph wind blowing

fron the =ost critical direction, coincident with the peak FMF

level. More freeL,ard is provided at sone other locations. A

significant increase in the PMF df Scharge is required to produce

a flood which exceeds the freeboard provided.
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In su==ary, we conclude that the FXP esti=ates used in our analyses.

envelop the efforts of =an to effect weather =cdification by considering

the maximus moisture that could have been in a historical storm. We con-

clude that the FXF for TXI,which includes the conservatis=s discussed

above,=cets the criteria of Regulatory Guide 1.59, " Design Basis

Floods for Nuclear Power Plants."
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