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Introduction

This document provides the basic sampling design features for most of the
ecological study programs managed by Con Edison. These programs have
typically been funded by a consortium of utilities with interests in
generating stations on the estuarine portion of the Hudson River. Each
program's sampling design generally underwent a yearly review to insti-
tute changes required to fulfill various biological, statistical and/or
regulatory agency objectives.

The specific programs included here and the years during which they were
performed are:

) Indian Point Impingement (1979-1983)
o Indian Point Entrainment Abundance (1971-1983)

) Riverwide Ichthyoplankton, Fall Shoals and Beach Seine Surveys
(1973-1983)

o Atlantic Tomcod Stock Assessment (1976-1984)

Also included are several efforts (interregional trawls, try trawls and
adult striped bass stock assessment) which were discontinued after the
Settlement Agreement of 1980. TFor ease of identification, the various
programs have been divided into riverwide and Indian Point nearfield
studies, Sections II and III, respectively.

This review of study programs does not include all of the studies which
have been sponsored by Con Edison. WNot included are the following:

o Indian Point Impingement (1969-1978). These studies are
summarized in TI (1980c)

) Indian Point Nearfield Fisheries Surveys (1969-1980). A
compilation of these studies through 1978 is included in TI
(1980c). Nearfield studies conducted in 1979 and 1980 are
described in TI (1980d) and Con Edison (1982), respectively.

o Indian Point Entrainment Survival Studies. The results of
these studies are presented in (EA 1978; 1979, 1980, 1981,
and 1982).
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Table I-5
Long River Ichthyoplankton Sample Allocations
1975-1981

The following steps were used in determining number of samples per region in ichthyoplankton surveys:

A.

O 00N N

P o
© R o

Three samples (out of the total required per survey) are assigned to each of the strata/region
combinations: (for example, on the Atlantic tomcod surveys, this will allocate 54 out of 100
samples.)
Channel
Shoals ( 20" River Channel
Region RM ( 20' River Depth) Depth) Bottom
Yonkers (YK) 14-23 Tucker Trawl & Sled Tucker Trawl -
Tappan Zee (TZ) 24-33 Tucker Trawl & Sled Sled
Croton-Harverstraw (CH) 34-38 Tucker Trawl & Sled
Indian Point (IP) 39-46 Tucker Trawl & Sled
Cornwall (CW) 47-55 --
Poughkeepsie (PK) 56-61 Tucker Trawl & Sled
Hyde Park (HP) 62-76 -
Kingston (KG) 77-85 .-
Sugerties (SG) 86-93 -~
Catskill (CS) 94-106 --
Albany (AL) 107-1.24 o --

125-140 --

~- = Strata does not occur in region

B.

Region

“EEEE-EE

The remainder of the samples (46 samples in the example in Step A) are allocated based on
standing crop estimates in the peak periods of occurrency of particular life stages in prior
years (most recent three years of data were used where availgble).

1.

Peak periods of post yolk-sac larvae (predominant life stage of Atlantic tomcod during
sampling period of mid-March through mid-April)
1975: 4&/7-9 1976: 3/22-25 1977: 3/21-26

For these periods, divide the strata standing crop within each region by the total river
standing crop to obtain the following proportions.

1975 1976 1977
s B ¢ s B L s B o

.0217 - .5869 .0535 - . 7566 .0015 - 4206
L0434 .3043 .0456 1440 .0282 .0066 .0926 . 0497 L4132
.0013 . 0046 .0016 .0016 .0019 .0031 . 0034 .0023 .0033
.0011 . 0020 .0003 .0011 .0004 0 .0009 .0022 .0042
- 0 0 - .0012 .0016 - .0009 . 0040

0 .0003 0 .0001 0 0 0 .0003 .0003

0 0 - 0 0 - .0001 . 0004



QIHEEA }"’

3.

Table I-5 (Continued)

Multiply each proportion by the remaining 46 samples and then obtian the mean sample
number by strata for 1975 through 1977.

1875 1976 1977 Mean 1975-1977
B¢ s B¢ s B¢ s B ¢
- 27 3 - 35 0 - 19 1 - 27
14 2 7 1 0 5 3 19 5 6 7
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 - 0 0 - 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 - 0 0 - 0 0 0 o] 0

Add the mean number of samples in Step 3 to the 3 samples per strata (Step A) for the
final allocation per survey.

Sample allocation for ichthyoplankton surveys conducted on the entire river (14-140) used
standing crop estimates for eggs, yolk-sac and post yolk-sac larvae. The number of
surveys conducted using a particular 1ife stage allocation depended on the duration of the
period of the peak occurrence of a particualr life stage. For example, in 1981 out of 10
surveys conducted between early May and early July, surveys l-4 were based on eggs,
surveys 5-7 on yolk-sac and surveys 8-10 on post yolk-sac distributions.

Source: TI 1978 and 1979 Standard Operating Procedures
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Table FS-8
Sample Allocation for Fall Shoal Survey, 1979-1983

Shoal Bottom Channel

Sampling Region Epibenthic Sled Epibenthic Sled Tucker Trawl Total
Yonkers 7 * 5 12
Tappan Zee 30 8 8 46
Croton-Harverstraw 16 8 3 27
Indian Point 6 5 3 14
West Point *k 5 3 8
Cornwall 5 5 3 13
Poughkeepsie **% 5 3 8
Hyde Park % 6 4 10
Kingston *% 9 6 15
Saugerties % 12 6 18
Catskill % 15 6 21
Albany kk 8 k% 8

Total - 64 86 50 200

*  Not sampled due to obstructions
*% Stratum too limited to sample
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