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' Bethesda, Maryland 20545
Dear Mr. Price:
Pransmitted herewith are statements on the geol ogy and nydrology
of the Indian Poinit site as requestcd in Mr. Case's letter of
December 10, 1965.
The statements werec prepared by Henry W. Coulter of the Geologic
Divisioa and Bric L. Meyer of the Water Resources Division, aad
" have been discussed with members of your staff. S
We have no objec ,130 to your making these statementis;a par1 of"
tne puble record.
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Based on a carerul review of the applicant's report (A.E.C. Docketb

Ty

Wo. 50—247,-vhl; I, Ixhibit B) and of tke available Libere vture, it
appears that thelr geclogical analysis is ’aPC;UlLV derived aad presceabs
an adequate appraisal oi those Jsgect§ of the geology wiich wouild be
pe“t;ueux cnglneering evaluatiqﬁ oi the site.A
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“Although it may b that earthquakes
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anticipated within the general

region will continue to ocnur with approximately the same Irequency

.

the same latensity which they have beeq
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recorded du11ng tie past 100 Jedra, there are no-identifiable faults

geologic structures which could be expected to localize earth-

s

the silte.

the 1nmod;ate vicinity of
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Rcview -of Hydro;qwf Scetion of. kvoliminary Safecy Apalysis

Report, Indian Peing Nuclear Generating Unit No. 2,
Consolidated Edizon Company of New York, Inc.

The site is on the estuary of.t s6n River about 36 miles up=stream

from che Narrows. In this reach the ﬁﬁv;r's flow and stage are determined
ﬁétﬁ bv runofi from its drainage basin and by tides. |

Discharge of the river has been measured by the U‘u. Geolcgical Snrv;y
at Green Island,' near Troy, since 1946. The drainagg area above the gage

is 8,090 square miles; intezvening.drainage area between the gage and the

 site is estimated to be asbout 4 500 square milesq The mean flow at Green

'ﬂ-_IsTa“d during LY46-66 has been IS,QVO cfs {cubic feét per second), and the

S e

corresponding flow past the site is estimated to nave been about 20,000 efs,

Minimum daily flow at Green Islend -wis 1;610 cfs on Sepgember 7, 1964

during the peried ofzgécgrd the flow has been greater than 4,000 cfs
A_90 percent of the time, and greater than 8,000 cfs 53 percent'bf the time.
iTne relatiomship of low flows at the Green Island ‘gage to low flows at thu
-site is not as readiiy estimable as that of mean flow; however, it is iihely
thaL equivalent low flows at the site are also about 1% times as high as at
:'the gage. The max1mum flow observed at the gage during the perioa of

B record vas 215 OOO cfs, occurring on March 19 1936 _but. the stage at_thé

site is not knoun. Another major flood occurred on Harch 28, 1913, but the

"discharge is unknewn at either the gage or the site,




Flow in tﬁe'river at Pe*&a%i? -"? p?ihwl;ull n the downstream
ldltectxon only éaring perieds of *inh ffenhaarer runoff. At medium and
low runoff tae:e {8 upstryream ilew.dﬁring flcad tides, and s&lt}ﬁater beging
to travei upstfeam'when flow ag Greéﬁ.islandlis‘near 8,000 efs, or slightly
bgiow-median flow. 'T/picalxy, fr shgater,ruﬁoff in'the‘Hudson River'
'ﬁrainage is above median during winter and spring, .and belowtmedianlduring
summer and fall. Median wonthly aveéage flows at the éiéen Island gage
for th° period 1946= 60 are less Lhan 8 600 cfs for the months of July
throagh 0ctobcr°

When freshwater flow is below the median point, tidai curreuts reverse
flow du;ing the flood tide and water would thnn recycle past the site. The
.'recycliﬁg éater masses would mix'wéth fresher water coming from upstreem
'-andiwith-saltier water—from downéﬁreamo Upder‘phese conditions ;bntamimants
'ﬂfeleaseq at the site would diépérse both in the upstreaﬁ aﬁd dew;étreaﬁ
direction. : H R - o |
‘~ The ‘Hudson River downstream from thé sité is not used:fér drinking'
wafer supplieé; hovever, at Chelsea, 22 miles upstream from the site, the
Ceity of New York has installed facilities for pumping water from the Hudson
to augment other gources. in emergencies oxr dur1ng -extended periods of . |
v;\drought. Contaminants released to the river at the site would not reach
'Chelséa, except-wheﬁ-freshwater'flow diOps below the’median point. 'Duriﬁg

these periods, contaminants would be. diSpQISLd in a large volume of wvater

s

exLending both above and below the release point prior to reaching the

intake. The highest concentrations would remain near the»release point,

the lowest at the upstream a1d do*nstream edgeas .of the Spread of the contamo
inent. It w0u1d take a number cf tidal cvc‘ee, p;obably more than five,

-.before the ‘contaminant could’ extend to the Chelsea intakes:. A quantitatiVe.‘"

pe




‘supported by the Atomic Energy Commission may~have'gEQer&%ed-aufficient
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estimate of the number of tidal cycles vegiived or the amount of the

number of tidal cycles required or the swount of dispersion cannot be

- readily made without data on ‘stream velocities and dispersfion character~

istics in this roach, However, a stﬁdy of disperaion in New York Harbor

The study was carried ouﬁ by the Chesapeake Bay Institute (Pritchard

i

and others, 1962} to determine the dispersion of an aSSumed-instantanedus

 contaminant release to the river at the Battery in lower Manhattan,.

.Cutremt velocity and salinity data were obtained by the Coast Guard ag 55

stations extending from the Lower Bay to Highland Falla; New York, about

8 miles above Indian Point. Dye dispersion experiments were carried out

- in the hydraulic mddel of MNew York Harbor located at the U.S. Army Engineers

whterways Experiment Statioﬁ iﬁrVicksburg,.Hississippi. ‘This model can -
reproduce the prototype tidai“fluctuatibné, current velccities and
salinities as far upstrean as Hyde Park, New York, about 40 miles above

Indian Point. ©One of a series of dye dispersion experiments indicates

" that with a flow of 6,000 cfs, traces of a contaminant would move about

22 niles upstream ftom the release point between the 5th and 10th tidal

cycle and would have a concentration at the point of about 5 X 10713 per

" cubic meter per'unit of released contaminant. The farthest upstreem extent

- of the contaminant-ﬁas found about 25 miles above the release point and

reports of the study do not coucern the rivex above that poiant. A mathe-
ratical analysis using.the current velocity and salinity data in a cowputer -
program yieided éomparab@e resuits. I

The.figufes~abqye_are of course not. dirvectly applicable to releases at

 the site,.But information from this study, along with general infdrmatibn
! e S o s _ R




- about 3/4 of a mile downstream from the'site‘sporadically'frcm 1919 to 1930

-

o va; ; “

~©on the river; indicates thaf dispersi: on wsuld be subatantial,

The v“age of the Hudaoﬁ ?*ver near Lhe site is affected by. tideso The

ran»e of the tiﬂ@ has- bee1 measumed at aftzde gage near Verplanmk, New York,

a

(Schureman, 1934). Monthly average ﬁidal ranges were found to be cn tbe

order of'zes to 3 feet.- Referxed to Sandy Hook sea level datump the wmean

: low water levei was about 0 5 feet below sea level and mean high wateyr

was from 2 to 2.5 feet'above sea level.

: High stages at the site are due primarilﬁ to high tides caused by

stoin surges from the ocean. Freshwater floods alone are not likely to

lead tc Lhe highest stages at the site, because the river has a high cross-

sect1ona1 area in. comnarison to &hehmaxzmau flood° observede, lﬂsLorm

surges.caused by either hurrxcanes or extrettbpical"storms hawé been

ﬁ.obserVed to travel up the Hudscuo The higheét storm surge in the Hudson

: in recent yea:s occurred in November, 1950 ‘when a stage of 7.4 feet above

mean sea level was observed at Peekskill by the Corps of Engineers. Storm

surges considerably higher than those of November,‘1950 are a possibility.

Wilson (1960, p. 64) in a theoretical study of hurricane etorm"tide in
New York Bay has computed maximum storm surges of 8, 7 feet above predlcted
ast;onomical tides, on basis of transposing the track of the major 1938
hurricane to the New York Bay area, Storm surges can travel up the/Hudson

as far as the site vithout diminishino in height. If such a storm surge

were combined with high astronomical tide, stages near the oite might reach

10 to 11 feet. e mm T
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