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Introduction 

The stipulation signed by all parties to 

this proceeding and submitted to this Commission for approval 

follows the decision of the Comrission in the Indian Point 

II proceeding, which requirec the installation of cooling 

towers. to eliminate the ecological imnacts produced by the 

operation of the power plant. The Attorney General of thc 

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

clusion of the Regulatory Staff in its Final Environmental 

Impact Statement that our present knowledge of the plant's 

discharge and its effect on the Hudson River biota require 

the installation of closed cycle cooling systems at Indian 
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Following the Indizn Point I decision, the 

stipulation also provides that applicant, Consolidated Edison 

Company 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, based 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 subsequent 

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 necessary 

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 involving Con Edison's use of the Hudson River 

for the operation of its power plants, the Attorney General 

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, & IMatusky) and New York University, on Con Edison's 

behalf. As a result of his examination of these studies, 

both his staff and by independent consultants knowledgeable 

in the field, the Attorney General has concluded that the



sampling techniques presently in use are far 
too 

crude and inaccurate for the sophisticated data analysis 

being conducted by the various consultants. 
Forced by the 

need to make management decisions and to 
nresent conclusive 

results to administrative agencies, Con Edison and 
its con

sultants have made extensive use of basically 
qualitative 

data to produce quantitative results in what can only be 

described as a numbers game.  

The Hudson River estuarine ecosystem, lihe 
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 techniques used by Con Edison's consultants 
and 

others before them. As the need for detailed environmental 

analysis has grown in recent years, the field, particularly 

in the area of aquatic biology, has come to be 
dominated by 

statjstically-oriented technicians who have paid 
all too little 

attention to the inadequacies of the data arranged 
before them 

in impressive computer printouts.  

We do not dispute that there is a crying need 
for 

additional information concerning our 
neglected estuarine 

resources, which provide some of our most productive 
nursery 

grounds for several levels of the food web. In general, 

we applaud efforts to study the Hudson River to develop a 

better understanding of the limits of the system 
and the 

alternative uses to which th e River may be safely put.



However, it must be emphasized that the mas.:,  studies 

being undertaken are conducted not accuir ,ore knowledge 

per se, but to provide the basis 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 generated 
by these private 

organizations, have all too often failed to greet this 

data with the skepticism that we have found justified

The Problem 

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 inclicator 

species, the striped bass has been 
the subject of most of 

the studies relevant to the issues 
here. While, from a re

search point of view, the total ecosystem 
approach is desirable, 

we agree 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 the Hudson from Newburgh 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 
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downstream past the plants as they grow th .,Ah their early 

life stages. It is beyond dispute that th indian Point 

plants as presently designed withdraw considerable amounts 

of water from the Hudson, in the process sucking non-scrernable 

organisms into the plants' cooling systems, where significant 

mortality occurs.  

The conflict revolves around five basic issues.  

(1) What degree of mortality is imposed upon those organisms 

drawn into the plants? (2) To what degree do the plants 

such in those 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 tJhe total 

river population of -these organisms ever come within the 

general area of the plant during their vulnerable life stages? 

(5) To what extent do these populations display compensatory 

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, quantitative results must be obtaine.. This 

numerical evaluation requires extensive sampling of the 

river, extrapolations and interpblations fror gathered data, 

projections of laboratory studies to real life situations, 

determination of advective and convective hydrodynamic 

factors, and other parameters of equal importance but too 

numerous to mention.



The heart of the problem, however, is inextricalv 
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.
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The Samplng Proga

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 T1, LMS and NYU as dragging a net through the river 

and then looking inside to see what they have caught.  

Unfortunately, fish, even in their early juvenile and late 

larval stages, do not like nets, and not one of Con Edison's 

consultants has been able to overcome the consequent avoidance 

problem encountered in their sampling program.  

This avoidance, along with other general efficiency 

problems, derives from a complex of many dynamic factors re

lated to species and life stage characteristics, net size, 

shape and angle, towing speed, depth of tow, time of day, 

current velocity arid direction, river depth, etc., and results 

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 matter how much sampling is done, the data will be 

of little quantitative value unless detailed and precise 

standardization is accomplished, minimizing the differences 

caused by sampling in a living, changing environment.
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None of these factors have been given remote!, 

sufficient consideration by Con Edison's contractors, w' o are 

long on statistical analysis and short on sampling expertise 

and experience. For instance, Texas Instruments varied the 

gear types they used in more than one mode at a time, 

necessitating complex statistical correlation analyses for 

which the data base -was totally inadequate. QLM (no,7 L MS), 

on the other hand, set up a valid sanpling protocol, but 

collected far too few organisms (26 striped bass in 288 tow.s) 

for the protocol to be of any use. As has been notec by a 

number of technical advisors to Con Edison in memoranda 

presented by various intervenors in the Cornwall hydro-electric 

pumped storage facility pro-ceeding this past fall, there 

has been a serious lack of over-all project direction by 

senior personnel which has resulted in the generation o- data 

for data's sake, with little guidance to assure the inteqritv 

of the total product.  

A good example of the unsolved problems associated] 

with the sampling program is the means by which Texas 

Instruments determined the volume of water sampled by their 

nets during each tow. Without accurate volumes, orrTanismi con

centrations cannot be determined. In order to obtain the 

volume of water strained, a device known as a digital flowneter 

was inserted inside the mouth of the net. The flowrmeter consists 

of a propeller connected to a counter, which permits the 

sampling team to convert propeller revolutions into volume of



water strained. In their 1973 samnlinq program, these flo.

meters functioned inadequately over 40 percent of the tine.  

We have no inforrilation as to whether this problem, vas so]vd 

in 1974.  

Similarly, TI's efforts to maintain accurate measure

ments of the towing speed of the nets also failed. If a not 

is towed too fast, resistance is created which causes orgaisms 

to be forced past the net. If it is towed too slowly, P'any 

organisms will escape. Variations betw.7een the e::tremes have a 

decided effect on the resultant sampling efficiency. Net seed 

was monitored by an electronic flo,7meter above the net ,:hich 

could be read on dec-. Unfortunately, according to Texas 

Instruments these floi.meters did not function properly 60 

percent of the tire, causing the sampling team to ",;inq it" 

by feeling the tension of the tow line, an innovative, but all 

too crude sampling technique.  

Depth: measurements were also fla,.ed. While a simnrle 

pressure transducer with an on-deck readout could have been 

used, Texas Instruments measured towing de.th with an anole 

meter, the heaving boat mast as a reference datum, and the 

length of the tow line fed overboard. 'No confidence intervals 

for this obviously variable method have been established, pro

ducing yet another unwarranted and un.nuantifieO variable in 

the data.
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Another factor governing a sampler's efficiency 

is the degree of clogging encountered during sampling from 

debris or smashed organisms. As the net becomes clogged its 

efficiency at a given speed diminishes. Con Edison's con

tractors have 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 speed and volume strained can eliminate 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, for many papers have devoted themselves to 

these matters. See, for instance, the work of Dr. William Aron, 

who states (Zooplankton 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,
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and] in turn, e.timation of the volume of 
water filterd. Unusualil l]-.r Ire Iifferences 
in the readin-s bet-een the Sarnrpler flo:-
meter and] the free stream meter ,ould 
suggest cJ.orring, anr th-e inaccurate 
estimate could be discarded. The neces
sity for rig1id standardization of condi
tions fron tow to tow cannot he overerla. s iz -(-I ithrut the second metcr, we 
can only speculate on the possi}ility of 
clogging.  

As mentioned previously, standardization is critical, 
both for intra and inter year data comparison and subsecquent 

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 vastly 

complicated this task and made it all but possible.  

The importance of being able to com~nare data from 
month to month, year to year and Tilace to nlace cannot be 

over-emphasized. In addition to providing the basis 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 an attempt to measure any corripensatory "response 
taking place in the striped bass population. Inasmuch as the 

effect of compensation in the mathematical model submitte! by 
Con Edison overshadows almost all other biological factors, the
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company's plans to attempt a verification of their theoretical 

assumptions with empirical analysis render-1 inter ye.r 

standardization of key importance. Yet the present prongram 

is far too crude for such analysis.  

Despite past criticisms, Con Edison has made only 

primeval attempts to produce a matrix table of inter gear, 

inter mesh, inter speed relations, etc., wlhich w.iould facilitate 

the comparison of data gathered by their consultants ancl 

others from year to year. Such tables also are central to 

intra year comparison, for as a population of a given species 

progresses through its early life stages, gear, mesh size, 

and towing speed are changed, wlhich in turn change the catch 

efficiency during each life stage. Without adequate hasis 

for quantitative comparison, the analysis nlarned by Con 

Edison simply cannot be done. Aaain we acgree with Dr. ?.ron 

in "Field Techniques", page 103,who states: 

"It is impossible to exa.ggerate the irm
portance of rigorous care in standardizing 
sampling technique to reduce variability 
imposed by the sampling procedure." 

Specific problems in the 1973 TI research effort 

point up the necessity for independent establishment of 

technical specifications for data base quality control during 

sampling. Due to problematic flowmeters, Texas Instruments 

felt it necessary to substitute the mean of valid readings for 

"volume strained" measurements which they felt were unreasonable.



This queF;tiona-ble practice would not have been necessary had 

a quality control plan been in force to govern the acrquisition 

of these data.  

One such method to irmlement quality control would 

be immediate rejection of tJhe sample on board the boat. If 

the velocity of the tow varies too much, the net efficiency 

drops too much, or the flow.,meter reading is unreasonable, the 

sampling team could discard the sample and sample again in the 

same area. Such costly repetition of effort would encouracre 

careful monitoring of the critical variables in the first place.  

The measurement of volume strained is critical to 

the calculation of organism population d3istributions.  

Presentation of raw values for these numbers is ke, to any 

analyst's efforts. Unfortunately TI pre-manipulated the raw 

data by substituting the mean. Through an apparent oversight, 

no mention of this practice appeared in any of their publications 

prior to cross-examination of TI personnel durina the recent 

F.P.C. hearings concerning the Storm King hydroelectric 

project. Beyond the confusion this oversight caused outsiC-e 

analysts, this statistical operation was done without 

statistical justification. We fear such a manipulation could 

distort distributions of organisms observed in the river.  

Substitution of the mean is particularly out of place when 

adequate sampling gear could he developed in a short tire



to obviate the neel! for the n-racticc altoc.efr-_ " . Phe 

confusion this nractice caused also ills r -  tc noel, for 

early publication of the truly "rz.." data .1c.s( With t'he ra,7 

data printout in hand, reoulatnrv nersonne] could hlave compared 

the two data bases in 9rv 3974, and thus hicrhl.oh1t-,c1,_ T iT's 

oversight sooner. (See Appendix A) 

All these problems reduce the confidence decision 

makers can have in the accuracy of the data. These problems 

also render questionable the soph-isticated comoutor -I nasis 

presented by Con Edison. 17e therefore concur 1-it-h the cor-nents 

of this Co-riission's stafr- in the rinal Environsimental Stateent 

for Indian Point III, pp. V-185 to V-199. There is a tendcencv 

on the part of many agencies an(: inciviluols to assmcre that 

in a stucdv program involvinq r,.til1i ons of (,oll.ar, the i.-piortant 

essentials will oF course ,-o treate" prorT. In this state

ment,. we have merely brushed the surface o-F t_'e i ' ,. -u...ces 

in Con Edison's samplinq procrran. If these mrohler.s - -rr"n 

uncorrected, years from no,: we mav !e facel with r.i.i.ons of 

dollars of data and inexorable pressures to mahe use of it 

because we have nncthinq else unon, ,hich to r'ahze a judgment.
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The Studv Program and the Public Interest 

Quite apart from the substantive problems suqqested 

here, serious consideration should be given to the means by 

which Con Edison dissemiinates its data. At present, though 

much of the data is collected and nlaced on comnuter printout; 

relatively early in each annual survey, interested parties 

and public agencies do not receive data tabulations until Con 

Edison's consultants have completed their extensive analyses 

and their reports have been appDroved by Con Edison and released,.  

to the public. The proximity of subsequent filing dates and 

hearings is such that little if any time is left for 

independent analysis of t -e data by resmonsible parties.  

It therefore is recommencded that, a'part from the 

stipulation, the company should he requiredi to distril)ute its; 

data in tabulated form as soon as it i availale, so that 

independent analysis by others can proceed concurrently. In 

addition to perrmitting other parties ad agencies to prenare 

valuable analyses based on empirical data, it woul( enable 

these groups to provide Con 7dison ,.iith expert suggestions as 

to avenues of analysis and further research. 'he printout for 

1974 has been available for several months but has not been 

available to curious regulatory personnel and probably won't 

be for many months to come) if ever. There is no justification 

for continuing the secretive, proprietary, legalistic 

characteristics surrounding Con Edison's studies when the applicant



is subject to the plenary regulatory control of this Comrii,,;T, 

":it1 respect to th-r o-crationo its -o'.er plants an7 the 

results of the studies are to be used in further Commission 

proceedings.  

We hope that the flowmeter, velocity, efficiency, 

etc. problems described herein and in the F.E.S. are 

traceable more to TI's inexperience than to the lax at

mosphere surrounding their sampling program. IIowever, 

additional technical specifications to am."eliorate these 

problems could go far to increase the cuality of Vie product 

presented to interested agencies such as ours' 

I O:CLUS IO"q 

The Attorney Genera]. su.-orts the .sti.hti'- 

far as it coes. Cooling tow.:ers should he ir.stale- at 

Indian Point III, and the stinlnlation rrc u,,i- rs t'is in .

tion, a.-bsnt futur chanc7es. It also .:.iti-- Con ,_sn to 

return to the Comnissior fFor reliof, a theor...cal pri2.ci:1 

Which 'we do not opplose.  

Fowever, as outlined heri n', 17- havc saricus ann.  

e ndurine .ro e s 1o'_ s ' th2 -cait co'-et- ron't'- , 

Con ison and its consultants. h r

only toucher unon, for a Full ..... 4- o _ rorire 

ex>haustive Coc'-"e. nti .u: a..n. -. .all',

respect to Con Edison's 10,73 Loncitudeina. n..river Surv-,e' in

-1 .



the Cornwall proceedingi, as a result of wP'ich we cannot exr res 

any confidence at all in the anplicant's ability to prorlu'- .'"I 

impact statement worth. of consirleration ' this Cor i-.i, 

We consider .this ConmissionIs supervision of Con 

Edison' s Hudson River Studies an issue separate anK anart fro'n 

the instant settlemcnt. Accorinlyr, we recommenC that the 

Commission undertake whatever steps may be necessary to make 

certain that future data and analysis presented to it are 

free from the Problems nresentlv plaauing Con Edison's Program.  

Dated: New York, New York 
March 26, 1975

PAUL S. SIIEMIN 
Assistant Attorney General 

of Counsel 

PFTER N. ental En! Environmental Engincer

Respectfullv submitted, 

LOUTS J. T '',7.,T 
Attorney cneral oF t'-e 
State of Neu York 

Office & P.o. dre:s 
.7o 1.orld Trade Center 

New York, ":eI York 1017 
Tel. No. (212) 488-75C0 
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7" NVoluc-e of sample; A-7
. The volume of sample "j" was calculated as the difference of the final flo;.,,neter reading and the initial flot,=. ter reading corrected to metric.units (,feters)and multiplied by.the area-of the sampling gear (Aa.  
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Before calculation of densities low values and high values of the 

were deleted as these values usually represent mal4functicns of the flowmeter.  

The deleted values were replaced by the average for the respective Ear for 

the river run.  

The proceedure is-defined as follows: 

Let k k z  k k 'be the samples taken by a given gear in 

a river run.  

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

The n samples are broken into two groups of samples: 

(1) k k 2  ,..k where 
1 :100 !5 r _!0003 r2>k , 7  ,. i and 

. - ~~where k. g7i0 OO 
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an6 the volumes of the " m " samples in set (2) are replaced by.  

o:e: volumes correcced in thtsoaraner are uscd in all the density and 

number calculations for each species and life stage.
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