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 ANGUS MACBETH,_being first duly.sworn, deposes
and says upon information and belief: |
1. I am an attorney, aémitted to the Bar of
New York Stéte, and a member of the public interest law firm,
. Natural Resources Defense Council, Inc.
2, I am attorney for petitioner, Hudson River
Fishérhen's Association, Inc.. In this capécity,_I ﬁave re-

presented petitioner in proceedings before the Atomic Energy

Commission styled Consolidated Fdison Company of New York,

Inc. (Indian Point Station, Unit No. 2), AEC Dkt. 50-247.

That proceeding involves the licensing of a second nuclear

generating unit at Indian Point, 14 river miles downstream

of the Storm King pumped storage projecct. As proposcd,
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Indian Point would withdraw about. Zﬁﬁo_cuhic feoet per second
of watey from the Hudson River for cooling purposes. An
inportant issue in that procecding involves the effect of
the nuclear plant on the Hudson River fishery as a result

of the withdrawal of water.

3. In its Final Environmental Statement, the

AEC Staff concluded:

The staff analysis indicates that during
Junc and July of most ycars from 30 to 50%
of the stripcd bass larvae which mlgratc
past Indian Point from upstream spawning
areas arc likely to be killed by entrain-
ment (See Appendix V-3).  In addition,
large numbers of older striped bass will
be killed by impingement. The combined
effect of these two sources of mortality
will decrcase recruitment to the adult
population of striped bass which depend
upon the Hudson River for spawning. As
a result, there is high probability that
therc w1ll be an initial 30 to 50% re-
duction in the striped bass fishery

- which depends upon the Hudson for recruit-
ment. Final an1ronmental SLaLemcnt,
Volume I at V-48,

The Final Environmental Statement alsé indicated tﬁat the total
capacity of the three unifs at Indian Poiht will _be 2,123 Mw,
the total capacity bf_ﬁhe two unité a£ BowlihevPoint will be
1,240 MW and the total capacity of the two units at Roseton will
be 1,200 MW. FinallEnvironmental‘Statément,Volume I ét III-9.
4, Also in-connéction with the fishery issue, a

Study Report entitled "ludson River FiSheries Investigations
1965-1968: Evaluation of a PrOposéd Pumped Storage Project

at Cornwall, New York in Relation to Fish in the Hudson River"




(heveinafter "Study Roport“) has been analyzed by axpoert
vitnesses during the hearings at the AEC. The Study Report
hqs‘aiso,boen referred to as the Carlsoﬁ~McCann Reporrt,

| | 5. During thé hearings, Dr. C. Philip Goodyear
testified w1th respect to the Hudson River fishery on behalf
of the AEC ogulatory Staff.' Dr. Goodycar is & rescarch
ccologict in the Aquatic Thermal Effccts Program in the
Fecological Sciences Division, Oak Ridge National Laboratory
and the principal author of those»patts of the AEC Staff's
Final Environmental Statement which deal with the effects of
the plant on fish and the fishery. Dr. Goodyear received a
Doctor of‘Philosophy from Mississippi State tiversity in 1969
with a zoology major and phy<1ology minor. He received a
NIl Postdoctoral traineeship from the Instiﬁute of Ecology
of the University of Georgia in 1969 for education and research
at the University's Savannah River Ecqlogy Laboratory on the
AEC Savannah River Plant in'South Caroiina. Following the
oxplratxon of the fellowship, he remained at the laboratoxy
as rescaxch associate until jOlnlng the Oak Ridge National
Laboxatqry in 1971,  Dr. Goodyecar is a member of several
scientific'societies.and has pubiished a number of scientific
papcrs in the open literature.i

6. Dr. Goodyear testified as follows wifh respect to

the Study ReporE and its relation to the Storm King and Indian

Point projects:

- *_...
Con Idison presently has a motion pending to strike parts
off this testimony.
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nz | BY MR. MACDETH:

13 Now, the Indian Pointa number 1 and 2 plants

b

3| withdraw approximately 2700 cubic feet per sccond of water

;o 4|l from the Hudson River, do they not?

51 : I have deduced. that from Table XII-l.on page IIXI-?

61 of the Final Statement.
[Dr. Goodyear]

7 L/ Approximately.
8 ~Actually, in the analysis the figure 2650 was usei.
9 Q On page 40 of the Hudson River Fisherics investig‘—

101 tion, the Carlson-McCann Report, it is reported that the
11| Cornwall pump storage project would withdraw an average of

121 18,000 cubic feet per second when it is pumping.

2
13 I will show you the péckage S0 you can be sure of it.
14 ‘ (Banding to witness.)

15 | Is that correct.

6 A Yes.

17 Q. on the other haﬂd, the plant would only be pumping

15| through an aiqht-hour period of the day.

19 Is that also correct, énd reflected on page 40?
20 A Yes.
21 Q@  Eo that if we averaged it out over the day, the

22| Cornwall project, Cornwall pump storage project, would withdraw
| |
23!cn average of 6000 cubic feet per second, is that correct?

~a

|
?4; h, , Yes.

el Beporters, Ing, o . . .
?5“ 0 And that would be more than twice as much as is
i T
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of development, the larvae are still uvnable to move cffectively

wiihdrown h); Indian Point Units 1 and 2, 15 that covreecty

h Yes,

0] How il page NV 20 a0 tha il Eiviiy oammient ol f
ﬁlnLﬂmwnL ~ 1, thot in Lho‘wxong paye. T think Ga-222, An.i
There you discuss the details of the spawning distribution of !
striped bass in the Hudséﬁ River and you say that the spec::s
spavns Lrom Kingston to Bear‘Mounﬁain, with the greatcét
concohtratjonslbf egys in tﬁe vicinity of West Point, although
the exact location varies from yga: to year.

And further down in the paragraphvyou turn to a

discussion of the larvae and you say that in that stage

against the currents and will settle to the bottom in éuiet'
water despite efforts ﬁo épproach the surface.

These larvae are feported to be concentrated above
the Haverétraw.Bay area, with the greatest abundance.between
Peekskill and Newburgh. |

Now, does the Storm Ring pump storagebproject lie
within both of those areas, the area between Kingston and.Bear
Mountain, and between Peekékill.and Newburgh?

[Attorney for Con Edison]

MR. TROSTEN/- I object to the question, Mr. Chairman

I don't sce what the rclationship of ghe Storm-
King project hés to.this procecding.

MR.MACBETH: I will connect this up in a moment

to the Carlson-McCann report. I just want to demonstrate that
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by the'plant.

25!
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the Cornwall project is in a heavy spawning and larval arec.

— T S

And since there has been heavy reliance on the
_ | ‘

CHAIRQAN JENGCH: All right. Proceced.

¥ think, thouéh,then you say whe;e‘is Pear Mountdin,
there nmust be a map that can tell you where that is, and te'l
you whexe Cornwall is. So if yOﬁ can use some Gocumentary
background as a predicate; I think it will méve it along,
because‘the witness may have to stop and review a map or
somethihg.»

MR, MACBETH: ALl right.

I think T can £ind a}map'which will indicate that,

THE WITNESS: I have one here.

BY MR. MACBETH:

0. 'Doeé«the'map that you are looking at indicate

that the Cornwall pump storage project is between Bear

Mountain and Kingston, and also between Peeckskill and Newburgh?|

A Yes.

0. Let me draw your attention to some of the conclusion:

recached in the Carlson~McCann report.
‘On page 41 of the report, the authors indicate that
in 1966, 6 percent of the eggs, and in 1967, .6 or .5 percent

of the eggs of striped bass in the Hudson would be withdrawn

- I show you page 41. Is that corrécg?



. L. : : T o . 035..

uﬁh 1 A Yeers,

18 Q0 On page 42 of the report they indicate that ir

qff thorne (0 years, 1966 and 1967, up to ?..8. poereent. of the 1o en
/ in.thc estuary, Qtriﬁcd bass larvae, would be withdrawn

by the plant.

5
& X show you page 42. Is that correct?

7 A Yes., |

8 ' Excu;e e fo; a moment. I would like to get my
9 cony. |

10 Q Finally; on page 44, they indicate that betwer:

1l -4 pcrcent and 6.2 percent of the young of the year striped

121 Poco would be withdrawn by the projecct.

P 13 : 'Is.that correct?

14 A ~ Yes.

15 Q Now, Dr. Goodyear, is it correct also that it is

161 the eggs and-the'larvaé which would be withdrawn by the method

171 cquivalent to entrainment at Indian Point?

18 A Withdrawal with the water?

']9 0 Yes.

20 A Yes.

21 - Q Now, Carlson-McCann thus'estimateithat something
~ 22 like 3.5 perccht of the stiped bass eggs and larvae from the
J '

23 Hudson would ‘be withdrawn'by the. Cornwall project,-and addi-

24} tional .4 percent to 6:§\perccnt'of the young of the year

Cederal fiey artets, Inc.

25

iwould be withdrawn.
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LTI . .
Lyon, pleanse?

® L -8~ . \, 9328

Lt most, that seems to come to approxinately 10

yrocaents,

MRt POLTER: Mr. Machzth, what page are you roa ¥ ny

HR. HACBETH: Thoso are pages 41, 42,.and 44,

it is summsrized on page 45 in the conclusions, and the top
of page 4G.

MR. TROSTEN: Thank you.
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‘ depend again on the
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BY MR. MACBETH:

C At most, that scems to come to approximately
fen g of'tho ctriprd bass eggs and lézvae in the
cotuary. - 2nd the Cornwall project, as you indicated carlic:
on, withdraws somewhét moyre than twice as much water from e
cotvary. Could you explein to me how it is that you have coac
to.an cotimate that the Indian Point Plant: would withdraw
30 tol0 percent of the stripéd bass cégs and larvae, while
Carlson-McCann, a report oﬁ which you have reclied, camc
to the conclusion that a plapt withdrawing twice as nuch water
would only withdraw only ten pércent of the eggs, larvae and
young-of-the-year? | |

A The answer to your questidn'is very simple. The
evaluation of thé withdrawal of lar?ée and.- egqgs that was done
in this report -- |

0 This rcpért meaning the Carlson-McCann Report.

A Carlson-McCann Report, yes, assumed that eggé
and laxrvac which passed'the plaﬁt‘wigh.the tide had a net
transport past the plant cqugl to that tidal current.
In other words, they allowed no organicsms to be exposed more
than once. This effectively made a very substantial errorxr
in their calculations.

Q = How substantial an error?.

A Somcthing on the order of magnitude -- it would

flow conditions, the reclationship between




] %thc net transport through the zone of withdrawal and the
!mugnituﬁc of the tidal flow which theoy vsed as net flow,

7. Derek C. Bok} the Precsident of Harvard University,
aslhed three professors, Alfred W. Compton (Pfofessor of Biology,
Harvard University), William E. Reifsnyder (Proféssor of Yorest
Motcorology and Public Health (Biometeorclogy), Yale University)
and Richard Wilson (Professor of Physics, larvard University) -0
report to him on the position which Harvard University as owner
of the Black Rock Forest, in part of which Con Ediéon plans to
build the Storm King reservoir, should take vis-a-vis the Storm
King projcct. The report waé presented to President Bok in
january 1973 and released to the publicz on January 18, 1973.

8. The Report to President Bok, "The Cornwall Pumped-
Storage Project and the Black Rock Forest"hdiscussed the effect

of the project on fisheries as follows:

9330
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Lo jor eaviromaental concern hag been intensificd since the IPC ruling and
the Court o of Lppeals decdsdon. The area of the lludsoun between Croton and Newburgh
I the arvee vhere colt water and frnsh vater mnct. Thia {s a major §pawu1n3 ground
i&r striped boga, a major spnft and commareial fish that mfgratég from thé Hudson

| River spoawvalng grounds to Long Island and New Englénd.

The bess and lacvae drift into this yegion of the salt wedge' where a wedge of
fresh water goes over a wedge of salt water. Due to day-night vcrticél wovements (.o
larvae go upstrcam with the salt by day at the bottom of the river and €ovnst7L m oat
the top of the viver by night. As the river flow changes, the salt wedge moves dou
streom during the year and the fish with it, from Newburgh in the north to Haverstraw
in the south. |

Along.tﬁis reach of the river there are many power stations, some built and others
undaer construction or-planned, all of which circulate or are planned tobcirculate water
from the Kudson. These are liéted in Table I together with their water intakes. Bass
cpos probnbly‘Q111 not he,affcctcd.byipassing through the power stations, but larvac may
be killed. To prevent fish cn;éring ;he.condensers, s¢reens of 3/4 incﬁ mesh are used;
these also cause trouble. In a test (February 1972) of one of the si pumps at Indian
Point 2, a hUﬂdL“d thousand young fish were caught on the screcns in onc day and killed.
Oldzr fish ave atronger and can.swlm away except when water tenperétuxes are very cold.
- The major problem is not thé oft~ quoteé problem of thermal pollution, except insofar
as [ish larvae going through the temperature rise on the condensers of a steam-
gencerating pover station are more likely to die,

At the present, no oﬂq knows.a good simple-soiution. Con Ed is trying “virtual"
scrcens of air bubbles; these sﬁmetimes,work but-at other times seem to attract instead

of repel the fish. The steam-generating poﬁcr plants can avoid the problem by installa-
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tiea df cooling tovers ‘p(md:; , although the cexpente .: all the plants shoun
- . ’ ’ ' '

N o :
vould L about $100 1iflldon, This of course would not apply at Cornwall, and IF
we exauine the Toble in Appendix II.ve see that Cornwall circulates ncarly half
total uater. If bezs larvac arve killed by a pass through the turbines, and no or

knows vietiior this will be the case, an appreciable cffect on the bass pupulation vouls

occur, Caleulaticns indicate that all the power statfons potentinally could reduce the
baws population at Croton to 25 percent of its present population, or 40 percent v
111

Cornwall clone. I& the 100 percent mortality rate turns out to be correct, Corums.

chould Lo switched of € durlng the spawning season, June to mid-July.

Erxperience at other comparable sumped storage plants is not available. For «xampl

at Muddy Run on the Susquehanna, no fish kills are observed and there are no fish

sercens.  Lut Muddy Run is not at the salt wedge; also, the Susquehanna is badly jol-

lutca, wheveas this part of.ths'Hudsqn is ot, and—lafvne may be killed wiﬁhout people
noticing. . T

.ibqrcforc, the Cornwall project migh; result in a major change in the bass and
perhiaps Zthcr fisheries, withoﬁt any.rcaso;ablc possibility of reversing the effects

. ’r .
during plant operations. This seems to be the major environmental problem caused by th

Cornuvall project. This nust be compared with thévéanntaécs claimed,

Ve note that the salt wedgpe at'Chesapcake ﬁay 1s qlose~to the Calvert Cliffs
nuclear pover station, énd the Surry power plant on the James River in Virginia is also
close to the salt wedge., -A similar probiem to that on the Kudson could occur. These

plants are located on the only major spawning rivers for striped bass in the eastern

U.S., and the operation of all plants could have substantial effects on the total

«striped boss populations, and pethaps on other fish as well,

The dncertainty.in the cffect on the fish is great; naively, ve could calculate

the fraction of fish larvae entering Cornwall from a formula

Fraction of time - Flow throurh Cornwall - 40 pe t maxin
. vl ; = 4 ree waxinunm
Cornwall oparates Mean dowastream river flow perced

*since the above was written, the AEC regulatory staff have recommended (in their
cuvircenmental stoteisent) that a closed circult cooling system be constructed for Indian

Tatnt 2 1y 1974,
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1 River Fisheries Commlssion report corrects this by the fraction of eggs

of { perorate Uhic covrectien seems very unrelizble and could change with tiwme,

11 an thor.
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Signed and sworn to belore me
this -J{.i_ day of February, 1973,

A nnsassd
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