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Introduction

‘The stipulation signed by all parties to

" this proceeding and submitted to this Commission for approval

followé the decision of the Comnlssaon in the Indian Point

II proceedlng, whlch requlrcd the 1nsta]1atusn of_ cooling

towcro,to elininate the ccological 1mpacts procduced hy the
N

| operation of the-power plant. The Attorney General of the

. State of New York ("Attorney General") concurs in the con-

clusion of the Regulatofy Staff in its I'inal Environmental
Impact Statement that our present knowledge of the piant's
discharge and its effect on the ‘Hudson Rlver blOtu require

the 1nstallatlon of cloacﬁ cycle cooling systc“s at Indian
8
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Following the Indian Point II decision} the -
stipulation also prov1ucs that applicant, Consolidated Edison

Comwanj of New York, Inc. ("Con Edison") may petition the



Commission at some future date for permission to operate its
Indian Point III facility with once-through cooling, hased on.
the results of the ongoing fishery investigations of the

' Hudson River.

However} the Attorney General's acceptance of the

stipulation should not be construed in any way as an endorsement

of Con Edison's present study program. This program contains
serious flaws which, if uncorrected, will, render subsequernt

conclusions unreliable.

In order to place the Attorney General's

criticisms of the study program on record at this time, and to

permit the Commission to take such steps as it deems neéessary
in order to forestall wasted effort and future dispute, the -

following comments have been. prepared.
Overview

As. a result of his participation in a number of
proceedings ihvolving Con Edison's use of the Hudson River
for the operatién of its power plants, the Attorney Geheral
has achieved considerable familiarity with much of the past
work done on the Hudson and with the study program presently
being conducted by a number of contractors, notably Texas
Instruments, Inc., Lawler, Matusky & Skellv (previously Quirk,
Lawler, & Hatﬁsky) and New York University, on Con Ediscn's
behalf. As a result of his examination of these studies,
both his staff and by independent consultants knowledgeahle

in the field, the Attorney General has concluded that the



sampling teeﬁniques presently in use are far too

crude and inaccurate for the sophisticated data analysis
bheing conducted by the various consultants. .Forced by the
neecd to make managcment decisions and to present conclusive
results to administrative agencies, Con Fdison and its con-
sultants have made extensivevuse of basically qualitative
data to produce quantitative reselts in what can only be

described as a numbers game.

The Hudson River estuarine ecosystem, like most
aquatic environments, contains a large number of extremely
complex and dynamic factors which'do not easily lend
themselves to quantitative analysis, given the archaic
sampling teehhiqucs used by Con Edison's consultants and
others before them. As the need for detailed environmental
analysis has grown in recent years, the field, partlculallv
in the area of aguatic biology, has come to be dominated by
statistically—priented technicians who 5ave paid all too little
attention to the inadequaéies of the data arranged before them

in impressive computer printouts.

We do not dlspute that there is a crying need for
‘additional lnformatlon concernlna our ncglectcd estuarine
resources, which provide some of our most productlve nursery
grounds for several levels of the food web. Iﬁ general,'
we applaud efforts to study the Hudson Rlver to develop a
better understanding of the 11m1ts of the system and the

alternative uses to which the Piver may be safelyAput;
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However, it must bhe emphasized that the mass studies

being undertaken are conducted not ° - acquir: wore knowledge
per se, but to provide the hasis f« ‘urther exploitation

of the Hudson by industries with necessarily limited
interests. Government agencies, starved for research funds
and eager to: make use of the data qenerated by these private
L _

organizations, have all too often failed to greet this

data with the ‘skepticism that we have found justified.

The Problen

Numerous. studies have produced sufficient qualitative
data for certain general conclusions to be stated about the
issues in this and other proceedings. The Hudson River
supports a‘number of fisheries. Because of its importance
and the ease with‘which it may be used as an indicator
species, the striped bass has heen the subjécﬁ of most of
the studies relevant to the issues here. thile, from a re-
search point of view, the total ecosystem approach is desirable,
we égree that study of the striped bass can provide ‘

valuable information about the characteristics and capa-

bilities of the river system in its totality.

From these studies, there can be no doubt that the
striped bass and other species are concentrated in the lower
reaches of thé Hudson from Wewburgh Bay in the north down
to Tappan Zee. With variations from species to species,
spawning generally takes place up-river from many of the
power plants arrayed along the river, particularly the Indian

i E thamewraar Findina their wav



downstream paét the plants as they grow th _ .ih their early
life stages. It is heyond dispute that th: indian Point

plants as presently designed withdraw considerable amounts

of water from the Hudson, in the process sucking non-screenable
organisms into the plants' cooling systems, where significant

mortality occurs.

The conflict revolves around five basic issues.
(1) Wwhat dégree of mortality is imnosed upon those organisms
drawn into the plants?' (2) To what degree do the plants
such in thdse organisms which are located in the zone of
withdrawal? (3) What is the relative concentration of
those organisms found in the zone of withdrawal compared to
their concentration in the general area of the plant and
the river as a whole? (4) What proportions of the total
river population of these organisms ever come within the
general areé of the plant during their vulnerable life stages?
(5) To what extent do these populations display compensétory

responses to the reductions caused by the plants?

In order to determine the effect of the operation
of the Indian Point facilities on the striped bass and other
species, cuantitative results must be obtained. This
numerical evaluation requires extensive sampling of the
river, extrapolations and interpblations from qathered data,
projections of laboratecry studies to real life situations,
determination of advective and convective hydrodynanic
factors, and other parameters of equal importance but too

nunerous to mention,



.The heart of the problen, however, is inextricahly
tied to the on-river sampling program. It is a truism that
analyses are only as good as their data bases, but in the
push for definitive results, the reliability and accuracy

of the sampling data have:been taken for granted.



The Sampling Program

With certain minor improvements, the techniques
and tools employed by Con Edison's contractors have been
used by ichthyoplankton sampling teams for most of this
century. It is still accurate to characterize the techniques
used by TI, LMS and NYU as dragging a net through the river
and then loqking inside to see what they have caught.
Uhfortunately, fish, even in their early juvenile ana late
larval stages, do not like nets, and not one ovaon Edison's
consultants has been able to overcome the consequent avoidance

problem encountered in their sampliﬁg program.

This avoidance, along with other general efficiency
problens, defives from a complex of many dynamic factors re-
lated to species and life sﬁage characteristics, net size,
shape and angley towing speed, depth of tow, time of day,
current velocity and direction, river depth, étc., and resuité
in variations from life stage-to life stage, net to net, place
to place, speed to speed, etc. The effect of these variations
is that no mafter how much sampling is done, the data will be
of little quantitative value unless detailed and precise
standardizatibn is accomplished, minimizing the differences

caused by sampling in a living, changing envircnment.



None of these factors have bheen given remotel
sufficient consideration bv Con Edison's contractors, w o are
long on statistical analyvsis and short on sampling expertise
and experience. Tor instance, Texas Instruments varied the
gear types they used in more than one mode at a time,
necessitatihg complex statistical correlation analyses for
which the data base was totally inadequate. QLM (nov LMS),
on the other hand, set up a valid sampling protocol, but
collected far too few organisms (26 striped bass in 288 tows)
for the protoéol to he of any use. As has been notcd by a
nunmber of teéhnical advisors to Con Edison in memoranda
presented by various intervenors in the Cornwall hydro-electric
pumped storagc facility pro-ceeding this past fall, ﬁhere
has been a serious lack of over-all projeét direction Ly
senior personnel which has resulted in the generation of data
for data's sékg, with little quidance to assure the integrity

of the total product.

A good example of ﬁhe unsolved problems associated
with the sampling program is the means by which Texas
Instruments determined the volume of watér sanpled by their
nets dufing each tow. Without accurate volumes, orcanism con-
centrations cannot be determined. 1In order to obtain the
volume of water strained, a device known as a digital flowmeter
was inserted inside the mouth of the net. The flowmeter consists
of a propeller connected to a counter, ﬁhich permits the

sampling team to convert propeller revolutions into volure of



water strained. In their 1973 samnling program, these flow-

neters functioned inadecuatelv over 40 pcercent of the tine.
\ ) .

We have no information as to vhether this nroblem vas solved

in 1974.

Similarly, TI's efforts to maintain accurate measure-
ments of the towing speed of the nets also failed. If a net
is towed too fast, resistance is created which causes orcanisms
to be forced-pést the net., If it is towed tob slowly, many
organisns will escape. Variations betwecern the extremes have a
decided effect on the resultant sampling efficicncy. et sneed
was monitoréd by an electronic flowmeter above the net which
could be read on deck. Unfortunately, according to Texas
Instruments thése flowmeters did not function proprerly 60
percent of the time, causing the sampling team to "wina it"
by feelinag the‘tension of the tow line, an innovative, but all

too crude sampling techniaue.

Depth measurerents were also flaved. While a simblé
pressure transducer with an 6n-deck readout.could have heen
used, Texas instruments measured towing denth with an angle
meter, the heaving hboat mast as a reference datum, and the
length of the tow line fed overboard. No confidence intervals
for this obviously variable method have heen established, pro-
ducing yet another unwarranted and unquantified variable in

the data.



Another factor governing a sampler's efficiency
is the degree of clogging éncountered during.éampling,from
debris or smashed organisms. As the net becomes'clogged its
efficiencyaat a}given speed diminishes. Con Edison's con-
tractors héve attempted to minimize this problem by restricting
their tows to five minutes in duration, but this can reduce
the total volume of water strained per tow and lower the con-
fidence level of the data. Installation of on-deck read-out
devices, which are available, to provide continuous comparison
of towing speéd and volume strained can elimiﬁate this
problem, but Con Edison has not expended the small sums

necessary for this procedure.

We are not talking here of insignificant or insolu-
able problems;ifor many papers have devoted themselves to
these matters. See, for instance, the work of Dr. William Aron,

who states (ZQOplankton Sampling, Field Techniques

p. 99)¢

"A second flowmeter, placed in the

free stream outside the net, provides

- an estimate of the speed of the sampler
through the water and, combined with the
meter in the mouth, an estimate of the
sampler's filtration efficiency. This
arrangement is useful in determining the
maximum length of time a net of a parti-
cular mesh size can be towed in a given
body of water before it becomes clogged.
Clogging reduces the filtration efficiency
of a net, which affects meter readings,



and in turn, estimation of the volume of
water filtered. Unusually larage differoncos
in the readincs hetwren the sarmler flou-
meter and the free strean meter would
suagest cloacing, and the inaccurate
estimate could be discarded. The neces-—
sity for rigid standardization of condi-
tions from tow to tow cannot he over-
emphasized. Witheut the sccond meter, we
can. only sneculate on the possihility of
clogging.”

As mentioned previouslv, standardization is critical,
both for intra and inter vear data comparison and subscquent
analysis. Con Edison's consultants have made rudimentary
attempts at converting all the data into comparable values,
but the sampling variables outlined previously, many of which

could have been avoided in the first instance, have vastlv

complicated this task and made it all but possihle.

The importance of beina able to cormare data from
month to month; vear to vear and place to place cannot bhe
over-emphasizéd. In addition to providing the hasis for the
determination of annual distribution patterns and relative
longitudinal and transect concentrations, the data gathered are
being used by Con Edison to analyze inter year population
changes, in_ah attempt to measure any compensatory‘résponse
taking place in the striped bass population. Inasmuch as the
effect of compensation in the mathermatical model submitted by

Con Ldison overshadows almost all otner biological factors, the



company's plans to attempt a verification of their theorctical
assumptions with enpirical analysis renders inter vear
standardization of key importance. Yet the present prooram

is far too crude for such analysis.

Desbite past criticisms, Con Edison has nade only
primeval attempts to produce a matrix table of inter gear,
inter mesh, inter speed relations, etc., which would facilitate
the comparison of data gathered hy their consultants and
others from YQar to year. Such tables also are central to
intra year COmﬁarison, for as a population of a given species
progresses through its early life stages, gear, mesh size,
and towing speed are changed, vhich in turn change the catch
efficiency dﬁring each life stage. Without adequate bhasis
for quantifative comparison, the analvsis planncd.by Con
Edison simply Cannot he done. 2gain we acree with Df. Aron
in "rield Techniqués", page"103,who states:

"It is impossible to exaggerate the im-
portance of rigorous care in standardizing
sampling technicue to reducc varlabwlltv
imposed by the sampling procedure."

Spegific problens in the 1273 TI research effort
point up the necessity for independent establishment of
technical specifications for data hase quality control aurinq
sampling. Duc to problematic flowmeters, Texas Instruments
felt it necessarv to substitute the mean of valid readings for

"volume strained" measurements which they felt were unrcasonable.



This questionable practice would not have been necessary had
a quality control plan been in force to govern the acauisition

of these data;

i

|

One such method to implement quality control would

be immediate rejection of the sample on hoard the boat. 1If
the velocity of the tow varies too much, the nct efficiency
drops too much; or the flowmeter reading is unreasonable, the
sampling team could discard the sample and sample again in the

same area. Such costly repetition of effort would encourage

careful monitoring of the critical variables in the first place.

The measurement of volume strained is critical to
the calculatipn of organism population distributions.
Presentaﬁion'bf raw values for these numbers is kev to any
analyst's efforts. Unfortunately TI pre—manipulaﬁed the raw
data by substituting the mean. Through'an apparént oversicht,
no mention of ﬁhis practice appeared in any of their publications
prior to cross-examination of TI personncl durino. the recent
IF'.P.C. hearings concerniné the Storm King hydroelectric
project. Beyond the confusion this oversight caused outside
analysts, this statistical operation was done without
statistical justification. We fear such a manipulation could
distort distributions of organisms ohserved in the rivér.
Substitution of the mean is particularly out of place when

adequate sampling gear could be developed in a short tire



to obviate the need for the nractico altngethnr. The

confusion this practice caus2d also illustrates the noand for
early publication of ﬁhe truly "rav" dota base., With the rau
data printout in hand, regulatorv nersonnal could have corpared
the two daté bases in cnr1§ 1974, and thus hiqhiiqhted TIi's

oversight sooner. (See Appendix A)

All these problens reduce the confidence decision
rmekers can have in the accuracy of the data. These problems
also render questionable the sophisticated computer analvsis
preéented by Con ﬁdison. Ve therefore concuar uvith thé comﬁents
of this Commission's staff in the Final Environmental Staterent
for Indian Point III, np. V-185 to V;198. Thére is a tendency
on the part of many agencies and individuals to assure that
in a study program irvolving milliohs of dellars, the imvortant
essentials w7ill of course he treated pronarly,  In this stater

ment,. we have merely brushed the surface of the inalecuacies

W

1

n

in Con Edison's sampling program. If thesa problems rerain
uncorrected, yvears from novr we mav he faced with rmillions of
dollars of data and inexorable nressures to mal“e use of it

bacause we have nothing else unon vhich to rakz a judament,



The Studv Program ard the Public Interest

Quite apart from the substantive problerms suqgqgested
here, seriousvcdnsideration should be given to the means hv
which Con Edison disseminates its data. Mt present, thoucgh
mnuch of the data is collected and placed on computer printouts
relati?ely éarly in each annual survev, interested parties
and public agencies do not receive data tahulations until Con
Edison's coﬁsuitants have cormpleted their extensive analvses
and their repbrts have been approved'by Con Ldison and released
to the publié;' The proximity of subsequent filing dates and
hearings is such that little if any time is left for

independent analysis of the data by resnonsihle »arties.

It thercfore is recormended that, anart frorm the
stipulation, the comnany should he required to distribute its
data in tabﬁléted form as scon as it is availa®le, so that
indepcndent énalysis v others can‘procoed concurrently. In
addition to permitting other parties and agencies to prenare
valuable analyses based on empirical data, it would enalle
these groups to provide.Con “dison witﬁ expeft suggestions as
to avenues of analysis and further research. The printout for
1974 has been available for seaveral months but has nct been
available to curious regulatorv mersonnel and ﬁrobahly won't
be for many months to core, if ever. There is no justification
for continuing the secretive, proprietary, leqaliétic

characteristics surrounding Con Fdison's studies when the applicant



is subject to the plenary regulatory control of this Commission
rith respect to the oteration of its vover plants and the
results of the studies are to be used in further Comrission

proceedings.

'.We-hope théf the floumeter, velocity; efficiency,
etc. probleﬁs describgd herein and in the F.E.S. are. |
traéeable more to TI's inexperience than to the lax at-
mosphere surrounding their sémpling program. lowever,
additional tedhnicgl specifications to ameliorate these

problems could go far to increase the cuality of the product

presented to interested agencies such as ours.

COICLUSINYT

The Attorney General sureorts the stinulation, az
far as it anes. Cooling towrers. shonld ha installed at

Indian Point III, and the stinulation racquires this installs-

tion, absent ‘uturﬁ chanca It also nerrits Con Idisen to
.

return to the Comrmiszsion For r2lief, a theoratical princinia

which wve do not orppose.

However, as outlined herain, we have gsoricus an”

T

do

enduring probleﬁs et thn cuality eaniral dironstrate]
Con Zdison and its consultants. Thene nrohlams have hoen
only touched unon, for a full exnmination ef tiom would reoeaire
exhaustive docimertation and analvsia,  This w73 dons wish

respect to Corn Fdison's 1273 Loncitudinal Tiver Surver in



the Cornwall proceedinag, as a result of which we cannot exnroas
any confidence at all in the avnplicant's ability to produc - n

impact statement worthv of consideration hv 'this Cormissi-

We consider .this Cormission's sunervision of Con
Edison's Judson River Studies an issue separate and anart fron
the instant,ﬁeptlcmént. Accordinly, we recommend that the
Commission. undertake wvhatover steps may be necessarv to make
certqin that future data and analysis presented to it are

frec from the problems nresently plaguing Con Zdison's proararm.

Datecd: New VYork, lew York
March 26, 1975 )

Respectfully submitted,

LOUTS J. LITinImg
Attorney Cencral of the
State of liew Yorlk
Office & P.0O. rddrocs
Two Vorld Trade Centor
llew Yorly, Newu Yor!: 10047
Tel. lo. (212) 483-75¢9
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PAUL 5. SHEMIN
Assistant Attorney General
of Counsel .

PFTER M. SXKIIMLP
Environmental Fngincoer
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" “Yolume of sample;

- The voluaze of sample * (' was calculated as the difference
of 'the final flosmeter wveading and the initial flowmeter reading corrected to
petric units (ﬁeters)and multiplied by .the area of the sampling gear_CA} )

Thus:

. ' ra

V-:: -Qé?& ‘(/A “F,_‘ ) 'Q,?-

Gear . 'A- 

!sm hopp_, .- 60 . - 196302
'18"' collar. 61 | fl641g;.
‘m hoop 62 - . 785050
;3fjx 37 square 63 . .8361n%

o | : 1m Tucker - M (D{ S Im®
o Sled .- .%2 Q;% . Im*

2m . Tucker 66 4u*

Before calculation of deasities low values and high values of the Ve o

wvere celeted as these values usually represent malsfuncticns of the flowmeter.
The deletad values wefe-replacediby the average for the respective gears for
the river run.

The proceecdure is-defined as follows:
Let kl ’ Icz R k3 e lch be the samples taken by a given gear in

a river rua.

Let D/ be the duration of the tow in awinutes for sample "/ " and

' -6272 (8 £ ) O /_s’) :
The n samples are broken into two groupe of samples:

A ' v L
W', , x, .. k, where k, é{-; £ 100 £ r_£1000}
* d

. . an
e ° C e e egn '
() k7, K, L. kS, where k| g{:,_ F g0 6w rk‘?lGOG;

Then

. 4
— < .
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R - 7 . . -

and the voluwmes of the "'m "

sanples in set (2) are replaced by.

u X ‘:. v * 74 ~°
. Vk‘E ¢
. 5

swot2:  volumes correcced in thggmanner are used in all the density and

number calculations for each species and life stage.
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