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EXECUTIVE SUMMARY

This report presents the results of impingement abundance studies conducted during 1991, as
required by the State Pollutant Discharge Elimination Sysiem (SPDES) Permut No. NY 002
0109, Section 11 (dated | August 1991) for the James A. FitzPatrick Nuclear Power Plant
(JAENPP).

Impingement abundance was monitored between 4 and 20 days per month, for a total of
79 samples in 199). An occurrence of upwelling necessitated one additional impingement
collection during 1991. The additi. 1al sample was collected in July 1991

Impingement sampling at JAFNPP - ring 1991 resulted in the coilection of 55,569
organisms (including damaged indivi juals). The collection was categorized into 42 fish
species and | fish taxa identified 1. genus (Cottusy. Two invertebrate taxa (crayfish
[Carnbaridae] and ciam [Mollusca)) were also represented in the 1991 samples One
amphibian, the mudpuppy (Necrurus sp.) was collected in an impingement sample 1in May
1991, Alewife was the masl numerous species (36,816), comprising 66 percent of the total
catch. Alewife, rainbow smelt, spottail shiner, and trout-perch accounted for 94 percent
(52,433) of the sample collections.
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1. INTRODUCTION

James A. FitzPatrick Nuclear Power Plant (JAFNPP) is located on the shore of Lake Ontano
approximately 11 km (7 mi) northeast of the City of Oswego, New York. JAFNPP is an
821-MWe boiling water reactor

The water intake structur~ is located 274 m (900 1) offshore in approximately 7.3 m (24 f1)
of water; the discharge structure, with a 236-m (774-1) diffuser, is located 334 m (1,100 ft)
offshore in approximately 9.1 m (30 f1) of water,

Water enters the intake and flows through trash racks, which are spaced approximately

7.5 cm (3 in.) apart and used for removicg large items such as logs, and then through
Q.5-mm (3/8-in.) mesh traveling screens, which cre used for screening out smaller materials.
Periodicaily, the traveling screens are rotated and washed (o remove impinged organisms of
other material into a sluiceway and then into an impingement collection basket. Impingement
of aquatic organisms at JAFNPP has been monitored annually since 1978 in order 1o estimate
species abundance and composition. The composition of the impingement collections has
ranged from 26 to 54 fish species per year. Alewife and rainbow smelt generally have been
the most abundant fishes in the impingement coliections, Of the remaining species found in
impingement collections, white perch, gizzard shad, trout-perch, spotiail shiner, and
tessellated darter were most numerous.

This report presents the results of impingement abundance studies conducted » 1991
as required by the State Pollutant Discharge Elminiation System (SPDES) Per. o,
NY 002 9109, Section 11 (dated 1 August 199]) for JAFNPP

Impingement abundance was monitored betweer 4 and 20 days per m- =th, for a total of
79 samples in 1991,

As required by correspondence from the New York Power Authority (NYPA) to the Nuclear
Regulatory Commission (NYPA 1981), all impingement samples are checked for the
presence of the Asiatic c;am (Corbicula sp.). No Crbicula sp. molluscs were feund in the
1991 impingement collections.
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2, METHODS AND MATERIALS

2.1 SCHEDULE (PERMIT SECTION 10.0)

In accordance with Permit Section 10.a, impingement collections were scheduled for 78 days
between | January and 31 December 1991 as listed below:

B AR TS

F Month | Number of Days*
JAN 4
FEB 4
MAR 4 A
1 APR 16
MAY o0
JUN 4
JUL 4
AUG 6
SEP 4
" ocT 4
NOV 4
DEC 4
Total 78
* Days assigned within each
month were selected
randomly using random
numbers tables (Rand
Corporation 19585).

Stratified random samples were collected over a 24-hour period. Sample dates were
scheduled such that no more than 10 days occurred between samples. Table 2-1 lists the
scheduled sampling dates.

In 1991, the 78 scheduled impingement samples were successfully completed. There were
four occasions when samples were rescheduled and successfully collected on alternate dates.
Two of these dates occurred in December due to maintenance conducied on the traveling
screens while JAFNPP was shut down. The other rescheduled impingements occurred in
April and May; one in each month. Details of all rescheduled samples are given in
Appendix A,

ro



TABLE 2-1 SCHEDULED AND COMPLETED IMPINGEMENT SAMPLES
BY DATE FOR THE JAMES A. FITZPATRICK NUCLEAR

03 JAN
10 JAN
18 JAN
28 JAN

06 FEB
|5 FEB
22 FEB
27 FEB

07 MAK
15 MAR
22 MAR
25 MAR

03 APR
04 APR
05 APR
06 APR
08 APR
09 APR
10 APR
13 APR
14 APR
17 APR
19 APR
24 APR
25 APR
26 APR
27 APR
30 APR

POWER PLANT, 1991

03 JAN
10 JAN
I8 JAN
28 JAN

U6 FEB
15 FEB
22 FEB
27 FEB

07 MAR
15 MAR
22 MAR
25 MAR

03 APR
07 APR*
05 APR
06 APR
08 APR
09 APR
10 APR
13 APR
4 APR
17 APR
19 &
pl AR
25 AR
26 APR
27 APR
30 APR

02 MAY
03 MAY
04 MAY
06 MAY
07 MAY
08 MAY
10 MAY
11 MAY
12 MAY
14 MAY
15 MAY
16 MAY
17 MAY
19 MAY
21 MAY
22 MAY
23 MAY
24 MAY
30 MAY
31 MAY

07 JUN
13 JUN
18 JUN
27 JUN

(1 JUL
li JUL
17 UL
26 JUL

02 MAY
03 MAY
04 MAY
06 MAY
07 MAY
08 MAY
10 MAY
11 MAY
12 MAY
14 MAY
20 MAY*
16 MAY
17 MAY
19 MAY
21 MAY
22 MAY
23 MAY
24 MAY
30 MAY
31 MAY

07 JUN
13 JUN
18 JUN
27 JUN

02 JUL*
03 JUL
11 JUL
17 JUL
26 JUL

| Scheduled | Completed | Scheduled | Completed | Scheduled
Sample Sample Sample Sample Sample

02 AUG
07 AUG
15 AUG
15 AUG
22 AUG
30 AUG

04 SEP
12 SEP
17 SEP
25 SEP

03 OCT
11 OCT
21 OCT
29 OCT

05 NOV
14 NOV
20 NOV
26 NOV

05 DEC
12 DEC
I8 DEC
27 DEC

Completed
Sample

02 AUG
07 AUG
15 AUG
16 G
22 AUG
30 AUG

04 SEP
12 SEP
17 SEF
25 SEP

03 OCT
11 OCT
21 OCT
29 OCT

05 NOV
14 NOV
20 NOV
<6 NOV

05 DEC
20 DEC*
<3 DEC*
27 DEC

H * Void sample; see Appendix A.




A period of upwelling occurr * in Lake Ontario near JAFNPP from 30 June through 8 July
1991. The extent and duration. of the upwelling necessitated the collection of an additional
impingement sample as required in the JAFNPP SPDES Permit (Section 11.B.7) in effect
from 1 January 1991 through 31 July 1991. The sample was collected over the period

1-2 July and is reported along with the regularly scheduled samples for July 1991,

2.2 SAMPLING PROCEDURES (PERMIT SECTIONS 10.b,¢,d,e)

All sampling procedures were accomplished according to Standard Operating Procedures
(SOPs) (NYPA 1985, Rev. 5; NYPA 1991, Rev. 6). Samples were initiated around

1300 hours of the sampling day. Before sample collection, the traveling screens were rotaied
and washes for 15 minutes, after which the collection basket, with a 9.5-mm (3/8-in,) stretch
mesh liner, was positioned at the end of the sluiceway. The collect'on basket remained in
place for 24 hours, unless high impingement ur debris loads required that it be emptied, in
which case it was removed, emptied, and repositioned.

A subsampling routine was 1~ lized for occasions when high impingement rates or high debris
loads were encountered. The subsampling technique was based on volume, and the total
24-hour catch was estimated using the following formula:

Volume of Tatal Sample x No. of Fish in Subsample

No. of Fisk in Total .
Estimated No. of in Sample Volume of Su

tume of the total sample was determined by repeatedly filling a velumetrically
=d container, recording the values, and adding them. The total volume was
. hly mi¥ - by hand or with a shovel and spread out evenly over a flat surface.
mple ot .ie total sample was randomly selected and this portion of the sample was
{ and measured to determine its volume. During 1991, subsamples constituted at
L. . percent by volume of the total sample. The fish in the subsample were then
processed according to regular laboratory procedures (Section 2.3).

Cooling water flow rates, intake and discharge temperatures, and power production were
obtained for each date of 1991 (Appendix B).

2.3 LABORATORY PROCESSING (PERMIT SECTION 10.d)

The impingement sample was returned to the labor itory where all organisms were sorted,
identified, and enumerated. Identification was made to the lowest possible taxonomic level,
which was usually species. A list of common names and their associated scientific names is
included in Appendix C.

A maximum of 25 individuals of the following fishes were weighed and measured: white
perch, alewife, rainbow smelt, smallmouth bass, yellow perch, and each species of salmonid.
All individuals collected of other fish species were enumerated and weighed to obtain a total

o
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count and total weight for each species or taxonomic level. Total lengths were measured to
the nearest millimeter (mm). In this report, 10 em (100 mir; 4 in.) was used as a cutoff
between young of the year (YOY) and older fish based on length at age information in Scott
and Crossman (1973).

Weights were measured to the nearest 0.1 g (0.0002 Ib) for specimens less than 10 g

(0.02 1b); 1.0 g (0.002 1b) for specimens between 10 g (0.02 Ib) and 2,000 g (4.4 1b); and to
the nearest 25 g (0.05 1b) for specimens over 2,000 g (4.4 Ib). Specimens with any unusual
conditions, abnormalities, or presence of fish tags were noted on the data sheets.

2.4 WATER OUALITY DETERMINATIONS (NYPA 19585, REV. § NYPA 1991, REV. 6)

Intaxe and discharge temperatures were measured at the beginning and end of each impinge-
ment sample. Intake temperature was measured in front of the trash bars. Discharge
lemperature was measured in the discharge canal. Intake and discharge water temperatures
(+0.5 C) were determined from a bucket of water retrieved at each location and read from

a thermometer. Thermometers were calibrated bimonthly according to the SOP (NYPA 1985
Rev. §; NYPA 1991 Rev, 6). Intake and discharge temperatures were also recorded from
the plant operational log on sample days.

2.5 DATA PRESENTATION (PERMIT SECTION 11.c.4,ii)
Data are presented in Chapter 3 according to the requirements set forth in the SPDES permit:

a. Monthly and annual total of impingement by species and grand total over all
species.

b. Monthly “mean" i» equai to the total number of fish impinged by species on all
sampling days in a given month divided by the total volume of water pumped on
sampling days.

Total estimated impingement (D) for each month was calculated using the
following formula:

<

D=5+ (x

‘?

where

(=)
i

Total estimated impingement

Number of fish collected during the sampling period

= Volume of cooling water used during the sampling period
Total monthly volume of cooling waier used

H

”» < O
i

fl
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The annual impingeme=" 2stimate was then calculated by adding the
12 monthly iinpingement estimates.

d. Additional tables were calculated for mean daily impingement rate (total number
of fish impinged by species on all sampling days in a menth divided by the total
number of sampling days) and a monthly estimated impingement based on rate
(mean daily impingement rate multiplied by the total number of days in a
particular month) and are available for comparison of data presentation rmethods.

e. Length frequency tables for the species of special interest.

f. Monthly and annual totals of biomass (grams) by s ecies and grand totals over
all species,

g. Total estimated biomass (adjusted for flow) was cileulated in the same manner as
estimated impingement numbers.

2.6 COLLECTION EFFICIENCY (PERMIT SECTION 11.¢c.iD

To assess the efficiency of the traveling screens in removing impinged organisms from
the circulating water intake system, and thus the accuracy of impingement estimates,

a collection efficiency study was approved by the New York Stute Department of
Environmental ( ‘onservation (NYSDEC) (Dunning 1986),

In 1988, the collection efficiency study for alewife was conducted and the results presented
in Appendix D of the Annual Biological Monitoring Report (EA 1989). During the
following year (1989), the collection efficiency studies for adult rainbow smelt and adult and
YOY white perch were conducted and the results presentad in Appendix E of the Annual
Liological Monitoring Report (EA 1990). The remaining efficiency studies for smallmouth
bass and yellow perch were to be conducted upon the acquisition of 250 individuais of each
soecies (Dunning 1986). The number of smallmouth bass wnd yellow perch acquired in a
given year of impingement studies have been so few that the collection of 250 individuals has
been an ongoing process since 1986, In June 1991, a request was made to the NYSDEC to
utilize those individuals already coliected (approximately 200 smallmouth bass and

180 yell v perch) to complete the studies (Dunning 1991). However, during the remainder
of 1991, several lengthy outages occurred at JAFNPP which reduced the number of impinge-
ment study data collection dates available for coordination with the remaining screen
efficiencies. An outage continuing irto 1992 made it impossible to conduct the screen
efficiency tests prior to the end of 1991. The remaining screen efficiencies will be conducted
as soon as JAFNPP returns to full power operation (expected in Summer 1992). For the
species for which data on traveling screen efficiency exists (alewife, rainbow smelt, and
white perch), the monthly and annual estimated impingement mortality for each species
(Chapter 3) have - 2en corrected as follows:



— :
4 -
i
)

v
o -
-~ -



3. RESULTS AND DISCUSSION

3.1 IMPINGEMENT ABUNDANCE AND COMPGSITION
(PERMIT SECTION 11.a,b,¢)

Impingement sampling at JAFNPP during 1991 resulted in the collection of 5§5,5(9
organisms (including damaged individuals) composed of 42 species of fish (Table 3-1).
Sculpins are the only taxon identified to the genus (Contus). Two invertebrate taxa (crayfish
[Cambaridae] and clam [Mollusca)) were also collected in the 1991 impingement samples.
In May, an amphibian (mudpuppy, Necrurus sp.) was collected in an impingement sample.

JAFNPP v.as shut down from 9 March to 14 April 1991, from 8 May to 19 August 1991,
and from 28 November to 31 December 1991, On occasion during these periods, the main
circulating water pumps were either non-operational or operating at a reduced capacity., This
significantly reduced the numbers of organisms impinged during those months. Historically,
April, May, and June are months of increased impingement abundance as fish, particularly
alewife and rainbov. smelt, move inshore to spawn, In 1991, the largest impingement
collections occurred in April (31,193), and May (18,329), corresponding to historical trends.
The seasonal increase in impingement abundance is in evidence but is of a reduced intensity
due 10 the timing and duration of the 1991 plant outages. In May 1991, a {ish deterrence
study was conducted at JAFNPP that reduced impingement on the days the plant was
operating. This contributed to the decreass in impingement abundance for May, particularly
for alewife. Detailed results of the fish deterrence study may be found in Ross et al. (1992).
In June, the impingement abundance dropped to 1,731 organisms and continued to decrease
through the surimer months as fish finished spawning and moved offshore and the outage
continued. An increase in the impingement for the month of November (1,759) is reflective
of a late fall storm event that occurred during one impingement sampling period

(25-26 November 1991).

The JAFNPP SPDES permit in effect from | January through 31 July 1991 required an
additional sample to be collected during episodes of upwelling. One episode of upwelling
which occurred from 30 June through 8 July 1991 required an additional impingement
sample to be collected. The results of that sample collection are incorporated into the
monthly data for July in all data tables in this report.

Highest snecies diversity occurred in April and May (27 and 23 species, respectively)

(Tabie 3-1). Lowest spacies diversity occurred in Sepiember (16 species) and October

(15 species) wher “sh were offshore in deeper water. The outages that occurred at JAFNPP
did nnt appear to influence the species diversity of organisms impinged during 1991,

Rainbow smelt were coliected during all 12 months of 1991 and represented 24 percent of

the year's impingement collection (Table 3-1). Rainbow smelt dominated the impingement
sample collections in January (75 percent), February (52 percent), August (41 percent), and

3-1



TABLE 3-1 ACTUAL MONTHLY IMPINGEMENT COLLECTIONS AT JAMES A. FITZPATRICK POWER PLANT, 1991

1 Asewsal
JAN FEB MAR APR MAY | JUN JUL § AUG | SEP | OCT § NOV | DEC Totai
No. of Samples 4 4 4 16 20 4 s 5 s 4 1 4 | ¢ s

i omposition
SPECIES
Alewife --- i7 25076 10,285 1,199 120 58 8 38 2 4 36,816 66.2
Raimmbow smelt 728 155 77 5,319 5,825 234 109 101 27 I 402 199 13,177 23.7
Spottail shiner 48 5 RS 27 738 29 10 i 2 10 44 2 1,258 23
Trouwtperch 2 1 1 134 939 75 i1 i i 2 13 2 1.182 2.1
Bluegiii - - ] 2 809 1 823 3
Threespire sticklehack 20 60 6 87 164 16 i -a- 180 55 5%% i1
Sculpins 7 9 5 I5% o 30 4 3 2 327 0.6
Tessellated darter i -~ - 17 12% G3 20 44 2 3o 0.6
Cravfish R 3 - 66 i9 £ 2 2 i 69 7 i97 0.4
White perch 85 24 1 13 41 -- 28 3 195 0.4
Gizzard shad 19 2 2 2 ! - 2 81 30 136 02
Stonecat 3 16 3 20 7 17 11 1 9 3 118 02
Yellow perch : 2 6 13 2 2 i 2 57 94 02
Rock bass 9 3 3 4 - 4 | 3 S 1 13 14 64 0.1
Smallmouth bass 7 - 1 1 7 s 2 2 16 42 T
Central mudmsnnow 2 — 25 2 - 29 T
Whate bass S - i 2 B 15 27 T
Whate sucker -- 4 6 4 4 i 2 25 T
Emerald shmer 10 i2 - | - - -- - 23 ¥
Crayfish {(damaged) — H = i i3 4 i ] - -- 20 r
Lake trout 1 1 i S 2 i - i i 13 T
Brown trout --- I E) j - 5 i1 T
Walleye - i - — i 2 1 2 - i 4
Largemouth bass --- --- - - - - - --- 8 1 T
NOTE: Dashes () indicate no catch.

T = <0.1 percent of total.




TABLE 3-1 (Cont.)

SPECIES (Cent.)
Golden shiner - — — 1 1 2 3 e iy it 7
Lake chub - —- 2 4 — - —- - - 1
Pumpkinseed —- --- -- 1 -- - 2 -- 1 3
fongnose dace 1 3 i - |
Channei catfish 3 - 2 - —- -
Burbot -- i i i - - - - |
Clam 2 2 - — < -
Rammbow smelt {damaged) - - -- 4

Brown bullhead 1 - i - - i

Chinook salmon ! i i

E Amencan eel -

orook stickleback - 2 -
Freshwater drem
Lake hernng - i I — — —
Rambow trout I - -— i

Brook silverside | -— --- - - — — —
Carp --- — - 1

Northern pike -- --- -- i

Sea lamprey - -- i -

Ictalurus sp. {(damaged) 1 - -

Sea lamprey (damaged) “ :
Tessellated darter {(damaged) = v = i
Grass pickere] - 1 —

S N o

(%
‘
}
|}

- kM NRN N W WL e A D

- e e e

Mudpuppy 1

e [ [ I [T [ IR e [yt et R R e et (el (R (e [P G [ e s R P

Atlantic salmon - - i —- - -—- - —--
Shorthead redhorse sucker - - - i -
TOTAL 967 298 239 31,193 18329 1,731 311 247 70 73 1,759 352 55,569
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December (57 percent). From late summer through winter collections of rainbow smeit are
generally associated with schools of YOY. YOY are influenced by storm conditions which
are also more prevalent during this period.

Alewife were collected in 10 months of the year and dominated the annual total, comprising
66 percent of the annual impingement coilections. Alewife dominated the impingement
samples collected during April (80 percent), May (56 percent), and June (69 percent). The
seasonal migration of adult alewife determined the impingement abundance of the species for
April, May, and June. Alewife impingement abundance in May was impacted by the
operation of a fish deterrence study on some sample days. In October, YOY alewife were
collected due 10 the same meteorological influences as for rainbow smelt.

Tk 1o0tal impir,gement for November contained 46 percent bluegill, nearly all of which were
collected in one <ample that coincided with a storm event,

The remaining months of 1991 contained collections which were not dominated by any one
species of fish. In March, rainbow smeit and spoutail shiners were found in the collected
samples in nearly equivalent numbers (32 and 36 percent, respectively). July impingement
samples contained alewife and rainbow smelt in nearly equivalent numbers (39 and

35 percent, respectively). In addition to rainbow smelt and alewife, species present
throughout most of the year included spottail shiner, trout-perch, and crayfish which were
collected in all 12 months. Species of special interest (JAFNPP SPDES Permit No, NY
0020109) were collected with the following frequency: yellow perch (10 months),
smallmouth bass and lake trout (8 months), and white perch (7 months) in 1991, The
four other salmonid species collected in 1991 were found sporadically as individuals
throughout the year: brown trout (4 months), chinook salmon (3 months), rainbow trout
(2 months), and Atlantic salmon (1 month).

In previous years, high rates of impingement occurred at JAFNPP when strong winds from
the west or northwest resulted in heavy wave action. Lifton and Storr (1977) statistically
correlated wave height, water temperature, and wind action with impingement at power
plants on Lake Erie and Lake Ontario. Wave height was found to be the most significant
factor contributing to the correlation. They hypothesized that wave-induced turbulence and
possibly turbidity interfere with a fish's normal ability to detect and avoid an intake
structure, resuiting in a higher rate of impingement. YOY of most species of fish appear to
be most susceptible to meteorological influences (Lifton and Storr 1977). In 1991, storm
conditions influenced the impingement abundance three times. The first meteorological event
to influence impingement abundances occurred over the period 27-28 January with strong
southwest to west winds from 15 to 30 knots, and higher gusts, The impingement sample
collected during that 24-hour period contained 62 percent of the month's collection of
rainbow smelt and 72 percent of the month’s collection of white perch. Storm conditions
also occurred during a sample collection over the period 25-26 November (991. Winds from
the northwest were recorded at speeds from 40 to 50 knots during the late afternoon and
night of 25 November. The weather service issued gale warnings and predicted waves
running 2.4-4.3 meters (8-14 ft) through the period. The following day, winds swung to the

o
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west then southwest and lessened to 15-25 knots with waves 0.9-1.5 meters (3-5 ft). The
impingement sample collected over the 25-26 November period contained 99 percent of the
month’s teial impingement abundance, Nearly 100 percent of the month’s collection of
rainbcw smeit and bluegill were collected in that sample. All of the bluegill and 60 percent
of the rainbow smelt collected were YOY. All of the white perch, yellow perch, and
smallmouth bass collected in the sample were alse YOY and comprised nearly 100 percent of
wie total monthly collection for those species. Another sample collected over 22-23 December
1991 during winds of 15-25 knots from the west to northwest accounted for §9 percent of the
iotal monthly sample coliection. Wave height for the period ranged from 0.9 to 2.1 meters
(3-7 ft). The sample was dominated by YOY rainbow smelt which accounted for 72 percent
of the munth’s total rainbow smelt impingement,

Of the total annual catch, alewife was the most abundant species, comprising 66 percent,
followed by rainbow smeit (24 percent). The remaining species of special interest (white
perch, yeilow perch, smallmouth bass, and the five species of salmonids) each accounted for
less than | percent of tae total annual impingement collection. Species of special interest,
including alewife and rainbow smelt, comprised 91 parcent of the 1991 impingement totals.
Spottail shiner and trout-perch accounted for an additional 4 percent of the organisms
collected in the impingement samples.

Rates of impingement were calculated using two different methods for comparison. The
mean daily impingement rate (Table 3-2) is defined as the average number of fish collected
per sample day per month. The mean daily impingement rate based on flow (Table 3-3) is
defined as the total number of fish impinged by species on sampling days in the month
divided by the total volume of water pumped through the intake on those days. Each table
defines the rate per species per month and the total impingement rate for the month.

Rates of impingement, whether calculated over time (Table 3-2) or volume (Table 3-3),
generally demonstrate the same trend as the actual impingement (Table 3-1). In the spring,
rates should peak as fish migrate inshore. However, as seen in Table 3-1, the rate of
impingement for JAFNPP in 1991 is reflective of the influence of extended plant outages and
the corresponding reduction in circulating water volume. The seasonal trend of increased
iish abundance during the spring months is evident in the rate of impingement (calculated by
both methods) for April, May, and June. The influence of short-term meteorological
occurrences in November and December are also evident in Table 3-2 and Table 3-3. In
1991, a fish deterrence study conducted during May reduced impingzment collections on
some days.

The mean daily impingement rate (Table 3-2) was greatest in April (1,950 fish/day), May
(916 fish/day), June (433 fish/day), and November (440 fish/day). Peaks in the rate of
impingement correspond to the seasonal spawning movement of adult fish the spring (April,
May, June) and the influence of periodic storm events (November) on the impingement of
young fish, as previously discussed. The daily impingement rate was low in September and
October (18 fish/day, equivalent for both months), when the seasonal abundance of fish was
lower due to movement offshore into deeper, cooler water after spawning,
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TABLE 3-2 (Comt.)

Annpal
JAN FEB MAR APR MAY JUN JUL AUGJ SEP | OCT NOV DEC Toral

SPECIES (Cont.)

Goiden shiner - 0.06 0.05 050 060 - 0.09
Lake chub - - 0.13 0.20 -- - 025 009
Pumpkinseed - 0.96 - 033 -- 028 075 009
Longnose dace 025 075 0.25 - - -  0.25 008
Channel catfish .00 013 -- 008
Burbot 0.25 0.06 0.05 - — P25 005
Clam 05¢ 050 - - - 005
Rainbow smelt (damaged) = = - 1.00 0.05
Brown bulihead - 0.06 020 - 0.25 004
Chincok salmon -- 0.06 005 025 - - - -- 00
American eel - 0.50 — -- - 003
Brook stickleback 0.13 - - - . 003
Freshwater drum 0.50 . -- -- -~ - - 003
Lake herring --- 0 06 00s -- - - » - - 003
Rainbow trout 0.25 - 0.20 : - 003
Brook siiverside 0.25 - - . - - -- 0.01
Carp - - ~-- -- - 020 - - 001
Northern pike - - - - - - 0.17 . . 0.01
Sea lamprey - - 006 - , : - - - 001
Icralurus sp. (damaged) - . 0.0e . ~-- : - 0.01
Sea lamprey (damaged) - -- 0.06 - - - - , - 001
Tessellated darter - . - - - --- — - 0.25 0 o1
Grass pickerel . : - 0.05 , - . - - 0.0"
Mudpuppy - 0.05 - - . - . - R
Atiantic saimon -~ 0.05 - 0.01
Shorthead redhorse sucker --- 0.17 - 0.01

Toral 24175 7450 5975 194959 91645 43275 6220 4118 1750 1825 43975 8300 70341




TABLE 3-3 MEAN DAILY IMPINGEMENT RATE* (BASED ON FLOW) AT JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1991
T Annual

JAN FEB MAE APR MAY JUN UL AUG SEP OCT NOV DEC Total
No. of Samples 4 4 4 16 20 4 5 6 4 1 4 4 79
Total Flow (MCM}) 7.059 6.335 4626 l 27.638 322N 5 826 7276 10424 | 9026 | 8.645 8.433 5579 133.153
SPECIES
Alewife 34675 907302 318676 205 09% fo 506 5564 OBB 439 1.425 0.7 NA
Rambow smelt 103 131 24 463 16645 192.452 118G S03 a0 027 13993 9689 2991 0116 47670 35.669 NA
Spottail shiner 6.800 2.367 i8.374 9914 22.86% 4 98] 1.376 009 0222 1157 5218 0.358 NA
Trout-perch 0283 0.158 G.216 4 848 29.067 12 829 1.513 009 0411 0231 1.5a2 0.358 NA
Bluegl - ¢ 4336 - - —  0.231 95.933 1972 NA
Threespine stickleback 2.833 2.470 1.297 3 148 5.082 2.737 0.138 - 21.34S 9 853 NA
Sculpins 0.992 i-420 1 081 5.717 3.378 5132 --- G384 - 0.347 0.237 -- NA
Tessellated darter 0.142 0615 3.997 15.908 2.751 4.22 0443 0231 - . NA
Crayfish 0.473 1.729 2.388 0.589 1.368 0.275 0.152 0. 443 0.116 8. 182 1.255 NA
White perch 12.041 3.78% ©.216 0.470 1.270 3.320 0.538 NA
Gizzard shad 2.692 ¢ 316 ¢.a32 0.072 0.031 - 0.275 9.655 5.377 NA
Stonecat - -~ 0.549 €579 0.961 3421 0.963 1.631 1219 0116 1.067 0538 NA
Yeliow perch 0567 0.316 - 0217 0.403 0.342 0.275 609 022 6759 0.896 NA
Rock bass 1.275 0.473 0 649 0.145% 0.124 0.684 0138 0288 0554 9116 1.542 2.500 NA h
Smallmouth bass 0.992 0216 0.036 0.217 1026 0.192 0222 1.897 NA
Central mudminnow 0.283 - 5.404 0.072 - - - NA
Whie bass 0.708 0.631 0.216 0.072 —- — - 1.779 NA
White sucker --- -- -~ 0.124 1026 0.550 0384 011t 0463 0358 NA
Emerald sinner 1407 i.894 -~ o -- —- NA
Crayhish (damaged) 1.133 0.216 9.031 1.788 0384 0O.111 NA
Lake trout 0.142 O.15% 0216 -~ 0.155 0.342 2.138 -—- - G116 a1 NA
Brown trout --- - 0.21% -~ 0.124 - - —  L1i6 0.896 NA
* Number of fish impimnged per day.
NOTE: MCM = Million cubi: meters; dashes (-—) mmdicate po catch. l




TAPLE 3-3 (Cont )
Annua!

JAN FEB MAR APR MAY JUN UL ALIG SEP OCT NOV DEC Total
SPECIES (Comnt.)
Walleye 0.158 - - - 0171 0.275 06 0222 0.6 - 0179 NA
Largemouth bass - - - - - - 3 949 G179 NA
Golden shiner 6.036 0.031 0.342 0413 - NA
Lake chub - 0.072 0124 - - 0179 NA
Pumpkinseed - - 0.036 - - 0.192 - - 0.119 6.538 NA
Longnose dace 0.142 0.473 @210 - 0179 NA
Channel catfish 0.567 - - 0.072 - --- NA
Burbot - 0.158 0.036 0.031 - 6179 NA
Clam 0.283 0.316 - - NA
Rambow smelt {damaged) - - - 0.463 - NA
Brown bulthead - 0036 - 9.138 0. 114 NA
Chinook salmon 0.036 G031 0171 NA
Amencan ecl 0.342 NA
Brook stickleback - 0.072 NA
Freshwaier drum 0.283 - NA
Lake hernng - - 0.036 0.031 NA
Rambow trout 0.142 0 138 - - NA
Brook silveraide 0.142 NA
Carp 0 138 NA
Northern pike - 0096 NA
Sea lamprey 003 - NA
{craiurus sp. (damaged) 0.036 NA
Sea lamprey (damaged) 0.036 NA
Tessellated darter - R e NA
Grass pickerel 0031 - NA
Mudpuppy 0.031 - NA
Atlantic salmon - - 0.031 - N4
Shorthead redhorse sucker 0.096 NA
Total 136.990 37 032 51.663 1I1IZBR623  567.972 296098 42 781 23697 T7.757 1447 208 587 63 090 NA

S



The collection of species of special interest (JAFNPP SPDES Permit No. NY 002 0109) on
a seasonal basis is reflecied in the daily rate of impingement. The rate of impingement for
alewife and rainbow smelt was high in April (1,900 fish/day, combined), May (805 fish/day,
combined), and June (358 fish/day). Smaller increases in the rate of impingement for
rainbow smelt occurred during January, November, and December and are indicative of the
influence of storm periods on YOY of the species. White perch, yellow perct, and
smallmouth bass, species of special interest, had increased rates of impingement in January
and November; the result of storm conditions on YOY of the three species. White perch
abundance was highest in Janruary (21 fish/day) ard increased slightly in November

(7 fish/day). Yellow perch impingement abundance was highest in November (14 fish/day).
Smallmouth bass impingement increased in January (2 fish/cay) and November (4 fish/day).
No other species of special interest collected at JAFNPP during 1991 exhibited any seasonal
and/or meteorological influences in their monthly mean rate of impingement

Other species collecied which dispiay seasonal trends in their rates of impingement due to
gither spawning moveinenis or storm influences are: spottail shiner, trout-perch, threespine
stickleback, gizzard shad, and tessellated darter. The monthly mean rate of impingement of
spottail shiner morsasad in March (21 fish/day), Apnl (17 fish/day), and May (37 fish/day)
as they moved inshore to spawn. Increases in spottail shiner during January (12 fish/day)
and November (11 fish/day) were the result of storm conditions. Trout-perch increased
during the spring and early summer wonths (e.g., in the impingement samples in April)

(8 fish/day), peaked during May (47 fish’day), and dechined in June (19 fish/day), probably
due to spawning behaviors. A slight increase in November for trout-perch (3 fish/day) was
likely in response to storm conditions. Threespine stickleback showed seasonal increases in
their impingement abundance corresponding to spawning behavior movements during the
months of April, May, and June (5, 8, and 4 fish/day, respectively). Threespine stickleback
also increased in the impingement samples during fall and winter storm events as seen in the
increase in their impingement rates during November (45 fish/day) and December

(14 fish/day). Tessellated darter were high in May (6 fish/Jay) and June (23 fish/day) during
their spawning migrations. Gizzard shad had relatively high rates of impingement during the
months of January (5 fish/day), November (20 fish/day), and December (8 fish/day)
coinciding with their seasonal movements and winter storm events.

The same patterns of seasonal and meteorological influences on impingement rates were
observed when the raies were calculated based on flow volumes during the sample periods
(Table 3-3). The rate of impingement is expressed as the number of {ish per million cubic
meters (MCM) of water pumped and is most notably influenced by extended outages at the
plant. Rates of impingement calculated according to flow still demonstrate the seasonal
increase in impingement abundance due to shoreward spawning migrations in the spring and
early summer months. The rate of impingement increased in April (1,129 fish/MCM), May
(568 fish/MCM), and June (296 fish/MCM), Rates of impingement then decreased through
the summer months, increasing again in late fall (November, 209 fish/MCM; and December
63 fish/ MCM) as periodic storms increased the collection of YOY. The rate of impingement
for the month of January (137 fish/MCM) increased due to storm conditions as well, Species
specific trends evident throughout the year follow the same general behavioral and
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meteorological controls as in the previous method of rate calculation (Table 3-2), Alewife
impingement rates increased in April (907 fishyMCM), May (319 fish/MCM), and June
(208 fish/MCM). Rainbow smeit increased in January (103 fish/MCM), Apnil

(192 ish/MCM), and May (181 fish/MCM) with a slight increase in November

(47 fish/MCM) and December (36 fish/ MCM). Table 3-3 demonstrates similar relatonships
between rates of impingement and seasonal and meteorcological influences for the other
species of special interest (white perch, yellow perch, and smallmouth bass) as weil.

Annual and monthly impingement results for alewife, rainbow smelt, and white perch
presented in Tables 3-1 and 3-§ were adjusied for their respective collection efficiencies as:
99 percent for alewives (EA 1989), 92 percent for rainbow smelt (EA 1988), and 87 percent
for white perch (EA 1989). Uulizing the actual number of individuals collected during 1991
(Table 3-1), the corrected impingement mortzlity estimates underestimated impingement by
447 fish. The results of the traveling screen efficiency studies conducted thus far,
demonstraie a highly efficient mechanism for removing fish and debris from the ‘vaier intake
at the JAFNPP screenhouse.

Calculations of the estimated number of organisms impinged at JAFNPP during 1991 were
based on the mean daily impingement rate (Table 3-4) and on the impingement rate based on
flow volume (Table 3-5). Impingement rates for alewife, rainbow smelt, and white perch are
additionally adjusted for screen efficiency. Estimates of impingement mortality based on
daily rate (Table 3-4) are given only for comparison. Estimates of the 1991 annual
impingement at JAFNPP are similar for both methods of data expression.

The estimated total number of aquatic organisms impinged at JAFNPP in 1991 was 136,936,
Of those, 75,734 were estimated to be alewife (corrected for screen efficiency) equaling

55 percent of the annual total. The estimated impingement of alewife is slightly lower for
1991 than previous years due to the extended outage and the impact of the May 1991 fish
deterrence study on spring impingement abundance for aiewife. The estimated number of
rainbow smelt impinged in 1991 was 37,105 (corrected for traveling screen efficiency;

27 percent of the tozal). Other species of special interest were estimated to have been
impinged in the following rumbers: white perch (1,320 [corrected for traveling screen
efficiency)): yellow perch (588), smallmouth bass (266), lake trout (68), brown trout (60),
chinook salmon (11), rainbow trout (14), and Atlantic salmon (2). All of the species of
special interest combined (115,168) accounted for 84 percent of annual estimated total
impingement, Estimated impingement by month during 1951 generally followed the seasonal
and meteorological patterns previously discussed. The most influential factors on the
impingement estimates were the extended outages and several meteorological events which
occurred during 1991,

3.2 LENGTH DISTRIBUTION (PERMIT SECTION 10.d)
Length-frequency distributions are presented in Tables 3-6a through 3-6f for alewife, rainbow

smelt, white perch, yellow perch, smallmouth bass, and five salmonid species (lake trout,
brown trout, chinook salmon, rainbow trout and Atlantic salmon)
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TABLE 34 ESTIMATED MONTHLY IMPINGEMENT RATE (BASED ON AVERAGE DAILY RATE®, AT JAMES A FITZPATRICK
NUCLEAR POWER PLANT, 1991

ﬁi =
Annual
JAN FEB | MAR APR MAY JUN JuL AUG 1 SEP { OCT | NOV DEC Total!
No. of Samples 4 - 4 16 20 < 5 6 4 B 4 4 79

SPECIES

Alewife 132 47018 15940 8,992 744 300 60 253 90 31 11,995,987
Rainbow smeis 5.642 1,085 597 9973 9629 1,755 676 522 202 X 30!1S 1542 4586492
Spotiasl shiner 372 105 659 514 1,144 218 62 S i 78 ERH 16 483 997
Trout-perch i6 ¥ ¥ 251 1,455 562 68 5 g 16 98 16 347 1506
Bluegill - 2 - i5 6,068 85 245,711
Threespine stickleback 155 420 a6 163 254 120 6 - -- 1,350 476 236,300
Sculpins 54 63 39 206 169 225 - 21 - 23 i5 126,557
Tessellated darter 8 . 32 200 698 124 227 30 16 - 156 08¢
Crayfish 62 21 62 124 29 60 12 10 30 g Si8 54 77950
White perch 659 168 8 24 4 - - - 210 23 150 463
Gizzard shad 147 13 i6 4 . - 12 - - 608 232 114 445
Stonecat —- -- 23 30 4% 150 43 88 82 8 o8 23 $3.228
Yellow perch 3i id 11 20 15 2 5 15 428 38 207718 ¢
Rock bass 7 21 25 g 6 30 & i6 38 8 98 HE 25
Smalimouth bass 54 - 8 2 i1 45 £ I5 120 -- 21.97¢
Central mudminnow 16 - 194 4 33.176
Whitz bhass 39 28 R 3 112 - i5.381
White sucker - - - - 6 45 25 21 X 3 i6 i2.431
Emerald shiner 78 &4 - : b .- - —- 26,030
Crayfish (damaged) -~ - L 2 Bi 21 8 : 11,509
Lake trout 8 7 % 15 6 - 8 - s 8 7,443
Brown trout - R 6 8 39 2 875
Walleye 7 ~- 8 12 5 15 8 - 8 4 R85
Largemouth bass -- - o0 g 1,692
Golden shiner 2 2 ) 19 -~ - 1 048
Lake chub -- -- - < 6 - b 1,292
NOTE: Dashes (—-) indicate no catches made 1




TABLE 3-4 (Com.)
1 ‘ Annual
JAN | FEB | MAR | APR MAY JUN JUL AUG | SEP | OCT | NOV | DEC Total

SPECIES (Cont.)

Pumpkinseed 2 10 8 23 1,439
Longnose dace 8 21 8 — - - 8 5.783
Channel catfish 3 - < -- - - 3.425
Burbot - 7 2 2 - ¥ 1,703
Clam 16 14 - -- = 4.650
Rainbow smelt (damaged) - --- 31 -~ 1,426
Brown huilthead - 2 -- - 6 8 -- - 1,228 §
Chinook salmon 2 2 g8 - - 1,464
American eel - 5 - - 1,650
Brook stickleback - 4 - - - - - - . 620
Freshwater drum 6 - - - 2.4%0
Lake herring - 2 2 574
Rainbow trout 8 -~ - - 6 1,792
Brook silverside 8 -- 1.240
Carp -~ - 6 -- - - - 546
Northern pike -~ - - 5 - 375
Sea lamprey 2 310
Ictalurus sp. (damaged) - - 2 310
Sea lamprey (damaged) 2 310
Tessellated darter (damaged) - : ' : - - - : b 32
Grass pickerel 2 258
Mudpuppy 2 260
Atlantic salmon 2 262
Shorthead redhorse sucker - e 5 - - - 370
TOTAL 7498 2086 1855 S8490 28413 12984 1,926 1,276 S26 569 13196 2729 i31 548




TABLE 3-5 FSTIMATED MONTHLY IMPINGEMENT* (BASED ON FLOW} AT JAMES A. FITZPATRICK POWER PLANT, 1991

r Anntal
JAN FEB MAR APR MAY JUN JUL ALG SEP oCl NOV DEC Total

No. of Samples 4 4 4 i6 20 4 5 6 4 4 1 4 79
Flow Sampled (MCM) 7.059 6.336 4626 | 27638 | 32271 5.846 7.270 10424 | 9026 R 645 8.433 5579 133.153
Total Mouthly Flow (MCMj | 55448 | 46,413 | 39227 | 53.785 | 48 857 | 43.527 | 46.633 | 54689 | 67.269 | 66.90" " &62.789 | 42.350 | 627.897
SPECIES
Alewife™* - 144 49288 15,726 9,017 176 310 60 294 89 30 75.734
Rambow smelt** 6,174 1.223 704 11,180 9524 1,884 757 572 2i6 8 3,231 1,632 37,105
Spottati shiner 377 110 721 533 1,117 2i6 (3] 5 15 [£] 328 5 3,578
Troutperch 16 7 £ 261 1.422 558 71 5 7 i5 97 15 2.4%2
Bluegi!! - - 2 - - 5 6,024 w4 6.125
Threespine stickleback 157 440 51 169 248 e 6 - 1,340 437 2,047
Sculpins 55 66 42 307 165 223 ~ 21 23 5 -- 97
Tessellated darter 8 --- i3 195 692 128 234 30 15 - = §.332
Crayfish 63 22 68 128 29 60 13 it 30 ] S5t4 33 999
White perch®* 754 198 8 29 70 - - 238 73 1.320 §
Gizzard shad 149 15 17 i 2 13 - 603 228 1.031
Stonecat --- — i1 47 149 45 89 82 R 67 23 Sh6
Yeliow perch 31 5 i2 20 5 i3 5 i5 474 3% S8%
Rock bass 71 22 25 8 [ 30 & 16 37 - 97 106 432
Smallmouth bass 55 K 2 i 45 il 15 11e 266
Central mudminnow i6 — 2, 4 232
Whate hass 39 29 B 4 112 192
Whate sucker - -- 6 45 26 21 7 3 -- 15 153
Emerald shiner 79 88 - 7 - - - - 172
Crayfish (damaged) R 2 83 21 7 —- 124
! ake trout X 7 8 ® 15 6 -- K 8 68
* Estimate = number of fish per milhon cubic meters (MCM) of water pumped per month.
** Species totals corrected for traveling screen efficiency
NOTE: Dashes (—) indicate no catches made. i
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Length-frequency (or species such as alewife and rainbow smelt, which are collected
throughout the year, generally follow a seasonal pattern, Aduits and subadults of both
species are most often collected during spring months whe. spawning migrations move fish
into inshore waters

Late summer and fall collections are most often comprised of YOY (< 100 mm.; <4 in,)
as they altain a size susceptible to impingement while remaining 1n shallow inshore nursery
areas. Scott and Crossman (1973) noted the late summer length attained by alewife as
§1-75 mm (2-3 in.) and that of rainbow smelt as S1 min (2 in.).

In 1991, collections of alewife followed the seasonal length distnibution pattern as described
(Table 3-6a). Alewife collected from March through July were primarily adult and subadult
fish. From August through December, most alewife were YOY (< 100 mm; 4 in.).
Overall, the alewife measured from samples collected in 1991 were co. prised of 67 percent
adults and subadults (> 100 mm; 4 in.) and 33 percent YOY. The minumum length
measured was 2.5 em (1 in.); the maximum was 23.7 ¢m (9.3 in.)

Rainbow smelt collections (Table 3-6b) in 1991 were dominated by YOY (69 percent of all
rainbow smelt measured in 1991). In April and May, length-frequency data s a reflection of
the movement of adults and subadults to inshote spawming areas. The percentage of YOY in
the samples was highest in the summer, particularly July and August. Al times during the
year, YOY rainbow smelt were collected that were damaged to an extent that made 1t
impossible to accurately obtain length measurements on individual fish (e.g., January,
February, July, and August). The minimum length measured for rainbow smelt collected in
1991 was 2.3 cm (0.9 in.); the max;mum length recorded was 19.0 cm (7.5 in.).

White perch measured from the 1991 impingement samples were predominantly YOY
(Table 3-6¢). Ninety-six percent of all white perch measured were YOY. January and
February samples each contained 100 percent of YOY white perch. Adult and subadult
white perch were collected only in April and May. The minimum length recorded for white
perch was 4.1 cm (1.6 in.); the maximum length recorded was 24.3 ¢m (9.6 in.),

Yellow perch collected in 1991 were recorded as YQY, subadults and adults (Table 3-6d).
In 1991, YOY yellow perch comprised 71 percent of all yellow perch measured. Yellow
perch followed seasonal trends in abundance in the impingement samples; adults and
subadults were collected primarily in May with YOY collected in July-December. The
highest number of yellow perch collected and measured occurred in Novembe  the result of
a storm during an impingement sample perioc. All of the yellow perch collected during that
sampie were YOY. However, the largest sample not associated with a storm event was
collected in May 1991 and included YOY, subadults, and adults. The minimum length
recorded for the yeliow perch measured was 4.0 ¢cm (1.6 in,). The maximum length for
yellow perch measured was 33.7 em (13.3 in.).
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TABLE 3-8 (Cont )

JAN FEB

MAR

APR

MAY

JUN

UL

AUG

o = voaimny

SEV

ocCT NOV

SPECIES (Cont.)

Brown trout —

Walleye - 13918
Largemouth bass

Golden shiner e

Lake chub

Pumpkinseed

Longnose dace 134 L3
Channel catfish 63

Burbot 571
Clam 63 15
Rainbow smelt (damaged)

Brown bullhead

Chmook salmon

Amencan eel

Brook stickleback

Freshwater drum 283

Lake hernng

Rambow trowt 4 RIS

Brook stiversude .

Carp

Northern pike

Sea lamprey

lcralurus sp. tdamaged)

Sea lamprey {(damaged)

Tessellated darter (damaged)

Grass packerel is —
Mudpuppy

Atlantic salmon

Shorthead redhorse socker

TOTAL 108,220 52.73s

19.206

17

54,724

i4
95
35

l‘\

1.917

185
1.605

>

140

62

593,420

7.243

5.223

i.423

St
206
[.484

337,533

7,334

127

37
22,560

293.274

34,959

71

3.477

16 357

12.829

108 957

8.132

1 393

33709
51,387

8

re
]

54 414

26,702 .-
14,705

15
875

OR 449 65 604

i 483
3aAm

86 > 3 2,004 R85




LE HISTORICAL IMPINGEMENT COMPARISONS (PERNIT SECTION T1.e.0ib)

The number of fish impinged during 1991, not adjusted for collection efficiency, was used
for COIHpﬂﬂSOﬂ of the number of fish i ptn;jcd N Previous years ll!‘bp:nscd fish have been
collected annually at JAFNPP since 1975, Impingement abundance is highest in the spring
and peaks in May when about 44 percent of the impingement occurs (Figure 3-1). The high
abundance in spring coincides with the movement of fish to the shallow inshore areas to
spawn, Migration irshore occurs when lake temperatures warm 10 preferred species-specific
lemperature ranges; the timing may vary shightly every year. Impingement abundance
decreases starting in June as adult fish move offshore after spawning. Impingement
abundance then increases shighily in the fall (October, November, and December) as YOY
fish (particularly alewife and rainbow smelt) altain & size susceptible to impingement
Associated with the increase in impingement of fish in the fall and winter are specific
meteorological conditions to which YOY seem particularly susceptible. Historically, strong
winds from the west or northwest that cause greater wave action have resulted in short-term

increases in impingement abundan: & . NI
Lifton and Storr (1977) found statis - sl s 6 - aeelations between environmental
factors (wave height, water temperaio. g owad actday and impingement at power plants

on Lake Erie and Lake Ontario. Wave heigl « had a higher correlation than either of the
other factors. They hypothesiced that wave- nduced turbulence and possibly turbidity
interfere with a fish's normal ability to detec. and avond an intake structure.

Meteorological conditions cause behavioral changes in fish populations that may be reflected
in the impingement collections (Lifton and Storr 1977). Alewives exhidit definite fluctu-
ations in population size (Scott and Crossman 1973; Chnistie 1974, Elrod et al. 1979, 1980,
O'Gorman and Schneider 1986; O'Gorman et al, 1988, unpublished), Christie (1974)
hypothesized that periodic massive die-offs of alewife in the §p70g might occur due to some
combination of ¢limatic conditions and the physical condition of individuals in the population.
The alewife population in Lake Ontario declined due o a die-off during Winter 1976-1977;

a winter of severe cold. Losses were estimated as high as 60-75 percent of the adult
population, resulting in the complete elimination of the 1976 year class

The total estimated impingement for 1976 (Table 3-9) accounted for 47 percent of the total
impingement over the last 16 years (1976-1991). The estimated alewife impinged in 1976
(3,877,550; LMS 1977) accounted for 56 percent of the total estimated alewife impingement
through 1991 (6,922,723) at JAFNPP. The 1976 estimated impingement for alewife
accounted for 42 percent of all fish impinged thus far at JAFNPP. Since 1976, Lake Ontario
winters have been milder than normal, no catastrophic die-offs of the magnitude of 1976
have been recorded. Several smaller dhe-offs have been noted, e.g., 1983 and 1986
(O'Gorman et ai. 1988, unpublished). Additionally, the annual salmonid stocking program
begun in 1978 may have contributed to a lakewide reduction in abundance of alev. ife due to
increased predation by the salmonids.

3-29
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PERCENT OF ANNUAL TOTAL IMPINGEMENT
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Figure 2-1.

Total monthly impingement estimates for all years combined (1976-1991)
at James A. FitzPatrick Nuclear Power Plant,
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Figure 3-2.

Estimated impingement (based on flow) for select species
(1976-1991) at James A. FitzPatrick Nuclear Power Plant.
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The estimated number of salmonids impinged in 1991 is not far from the yearly average

(16 years) of 132. Fluctuations in the estimated numbers of salmonids impinged at JAFNPP
ocour due to the plant outages that reduce the estimated impingement and occasional storm
conditions which may necessitate the use of the required subsample protocol. Extrapolation
of subsample results slightly inflates estimates for salmonids due to the mathematical process
for extrapolation and the small number of salmonids collected.

The timing and duration of station outages for refueling and maintenance also influenced
impingement abundance and species composition. During extended maintenance and/or
refueling outages, the operatiun of the main circulating water pumps is generally reduced to
one or two of the three existing pumps. The concurrent reduction in flow through the intake
generally results in a reduction in impingement abundance and species diversity during the
outage, Years in which extended outages resulted in the reduction of fish impingement are
visible on Figure 3-2. The timing of refueling and maintenance outages during spring
spawning migrations of alewife and rainbow smelt occurred in 1979, 1980, 1985, 1087,
1990, and 1991. Outages that occurred in the late summer and fall when YOY were
susceptible to impingement occurred in 1977, 1978, 1981, 1983, 1984, 1988, 1991, The
influence of station outages must be considered when interpreting the historical impingement
abundance estimates.

Natural biological factors such as population size, migration patterns, schooling, and
spawning behaviors, in conjunction with external environmental factors such as water
temperatures, currents, and localized meteorological conditions, play an important role in
seasonal variations in species occurrence or absence. Overall, the alewife has been the most
abundant species in impingemen* collections (Figure 3-3). Alewife and rainbow smelt
combined have accounted for 91 percent of estimated impingement abundance from 1976 to
1991, Other species that have been dominant include threespine stickleback (2 years), white
perch (2 years), spottail shiner (5 years), gizzard shad (3 years), darters (1 year), trout-perch
(2 years), and sculpins (1 year). The species composition has ranged from 26 to 54 species
per year in the impingement collections at JAFNPP. Species composition has changed little
during the 16 years that impingement collections have been analyzed.

It appears that changes in relative abundance of fish populations in the vicinity of JAFNPP
are the result of natural fluctuations in abundance. When these fluctuations are larger, they
can be detected in the annual estimates of fish impinged at JAFNPP, Most often the
impingement abundance numbers are [....aenced by station operating conditions and localized
short-term meteorological conditions. No long-term trends in fish population abundance due
0 impingement have been apparent,
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Gizzard shad (0.5%)
White perch (0. 2%
Spottail shiner (0.2%) -

Soulping (0.1%) -

16

Tessellated darter (019

4()

Trout-perch (0.1%)

'y N

PERCENT OF TOTAL

All others (1.2%)

Threespine sticklaback (3 6%)

Rainbow smelt (16 5%)

Alewife (78.7%)

Figure 3.3, Relative proportions of the impingement coilections for dominant species
all years combined (1976-1991) at James A, FitzPatrick Nuclear Power Plant.



l :







Appendix A

Exceptions to Standard Operating
Procedures for Impingement at
James A. FitzPatrick Nuclear Power Plant
1991
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Appendix B

Station Operating Conditions at
James A. FitzPatrick Nuclear Power Plant
1991










STATION: Jumes A, FitzPatrick Nuclear Power Plant

TABLE B! (Cont.)

MONTH: Match

No. of No. of

Circulating Service Tota! Volume of
\ Water Pumps | Water Pumped (m'}

,\‘l‘d“
Electrical
Output (MWe)

-

Temperature (C)

Intake 1 Discharge

e L W e W W W e

2
(2" R 5 R S R R S I I

O o8 3 O W & W N e
'_‘"r.)w

pu— -
-
— 3

15 072

- D N N N

3

S e e e e e ke e e

L]
P
L IR S I S R S N DR S R S I F R S R S R SC U S SN S R
=

1,683,.5196
1.683.519.6
1,683.519.6
1,683,519.6
1.683,.519.6
1,683,519.6
1.683,5196
1,455,256 .8
1,504,310 4
1,406,203

98,107

98,107

98,107

130,809.6

196,214 4
1,068,278 4
1,504,.3104
1,504,310 4
1,438,905.6
1,406,203.2
1,406,201.2
1,406,203.2
1,406.203.2
1,406,203 .2
1,406,203.2
1,406,203.2
1,406,203 .2
1,471,608.0
1,406,203.2
1,406,203 2
1,406,203.2

Lo S B S R O

830
832
832
831
831
831
832
703
\
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

cC O C O O

32
33
16
i4
18
19

4.1

-~
=1

LY &

e B B e B = R RS I
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213
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212
21.6
218
18.7
2.8 |
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4.7 |
50 ‘
4
2.2
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35
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3l
34
L
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32
13
38
19
41
5.6
S8
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49
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' TABLE B-1 (Cont.)
STATION: sames A, FitzPatrick Nug'ear Power Plang MONTH: December
' ' P ——
No. of No. of Mean Temperature (C)
Circulating Service Total Volume of Electrical

' Water Pumps | Water Pumps | Water Pumped (m’) | Output (MWe) Intake | Discharge !
l 2 2 1,504,310.4 0 8.7 8.2
s 2 2/1 1,47 608.0 0 7.5 7.1
' 3 2 l 1,40t 203.2 0 7.3 7.0
4 2 I 1,406,203.2 0 6.5 6.2
l 5 P | 1,406,203.2 0 6.5 6.1
0 2 1 1,406,203.2 0 6.8 6.4
' 7 2 | 1,406,203 2 0 6.8 6.5
8 2 1 1,406,203.2 0 6.8 6.5
‘ 9 p ] .. 406,203.2 G 6.8 6.6
l 10 2 1 1,406,203 2 0 7.3 6.9
11 p | 1,406,203.2 0 7.4 1.4
l 12 2 | 1,406,203 .2 0 11 6.7
13 2 | 1,406,203 2 0 7.4 7.0
. 14 2 | 1,406,203.2 0 7.1 6.7
+ 15 2 ! 1,406,20.2 0 5.1 47
| 16 2 ! 1,406,203 2 0 4.7 43
' 17 2 | 1,406,203.2 0 t 2 4.7
18 2 1 1,406,203.2 0 38 34
. 19 2 ] 1,406,202 .2 0 44 4.1
20 2 1 1,406,203.2 v 31 2.6
l 21 2 | 1,406,203 .2 0 2.6 2.2
22 2 ] 1,406,203.2 0 2.9 2.4
' 23 pd 1 1,406,203.2 0 2.6 2.1
24 2 l 1,406,203.2 0 .7 2.2
25 2 1 1,406,203 .2 0 3.2 2.6
. 2 . 1 1,406,203.2 0 3.7 31
27 2 1 1,406,203 .2 0 29 2.3
. 28 2 | 1,406,203.2 0 3.5 3.0
29 p ! 1 1,406,203 .2 0 3.1 2.6
! 30 2 ] 1,406,203.2 0 1.¢ 1.4
31 2 1 1,406,203.2 0 2.6 2.1

m—
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APPENDIX C

SCIENTIFIC AND COMMON NAMES O}
ALL TAYXA COLLECTED IN 1991

Ci m N '
A lewife |
,. |
KOCK DASS$ |
‘\. 5 - A
I | A ‘\
| haridat Cravt { .
E LAlOoSIonus commer ) W1 ) |
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Appendix D

Daily impingement Collection Totals at
James A. FitzPatrick Nuclear Power Plant
1991



TABLE D-1 DAILY IMPINGEMENT COLLECTION TOTALS AT JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1991

h JANUARY FEBRUARY MARCH
Sample Dates 3 10 18 28 6 i5 22 27 7 i5 2
SPECIES
Alewiie I 13
Rainbow smeit 179 76 22 451 36 3is 75 9 34 3 23
Spottail shiner i 8 20 19 5 4 S | 78 i 5
Trout-perch - i --- H i 1
Bluegil! --
Threespine sticklehack i 1 - I8 41 6 i1 2 2 4
§ Sculpins i ! 2 3 2 3 2 2 3 2
Tessellated darter --~ | -
Crayfish - i 4 3 2 1 5
White perch . 4 20 6! 2 9 i2 i 1
Gizzard shad 2 3 6 B i i 2
# Stonecat -- -- - 3
Yellow perch -- - 4 - - - 2
Kock bass i 4 4 5 ‘ " 1
Smallmouth bass --- 6 | ! -
Central mudminnow 2 25
White bass - - 5 - - 4 i
White sucker - = . - s - - =L -
Emerald shiner - - 10 2 8 2
Crayfish (damaged) - - - - - - .- -- -e- - i
{ake trout I . . i » |
Browsi trout - -- - --- - -- {
Wailleye - = — ]
Largemouth bass
* 50 percent subsample taken; numbers extrapolated according to the SOP.
NOTE: Dashes {---) indicate no caich.




TABLE D-1 (Coai )

5 JANUARY FEBRUARY MARCH

3

10 LE 28 6 I5 22 27 7 is 22 26

L]

Q Sample Dates

SPECIES (Cont.}

Lake chub - : -
Purapkinsesd

Longnose dace - » 1 i I i i
Channel catfish 4 e

Buriwot - - — - i e
Clam 2 -~ i . ] --
Rainbow smelt {damaged)

Brows mulihead

Chinook salmos

American eel

Brook stickleback = s . e =i =

Freshwater drum

L]

Lake herring - -

Raiebow trout i

Brook silverside - i

Carp

Northern pike

Sea lamprey

fctalurus sp. {damaged)

Sea lamprey (damaged)

Tessellated darter (damage:d)

Grass pickerel

Mudptippy

Atlantic salmon

Skhorthead redhorse sucker -- - . -- - - - -~ - -
Tonal 189 » 2 587 R87 o4 126 21 i62 g a6 2 “}
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TASLE D-1 (Cont }

5
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: -
Sample Dates 03+ 5 e | 7l sfofiw] ] win 19 2 25 % { = 0
SPECIES
Alewafe 2,636 1,019 IR 161 33§ 178 i157 31096 1813 4903 1095 2612 1,943 isn 1214 1.148%
Rambow smehl 296 05 12 24 L% L8 30 1.261 351 756 Stz 203 203 28s 2RE 386
Spottsst shner ‘12 29 - 9 7 2 : 14 9 > i2 16 10 6 2 S
Trout-perch ES) 16 1 2 3 2 1 22 i 5 8 14 9 2 18 1
Blucg:d! - i
Threespine stckleback 22 3 i 2 2 8 2 27 % 2 5 ! 6
Scudpins 26 7 B 3 12 2 5 i2 2 20 7 2i - 18 b 6
Tesselisted dartes i 2 2 i i 3 b i i
Craylish 4 2 i .4 1 ] 1 6 ! 5 6 10 10 3 5 3
Whiic perch . i i 4 - z 2 i i |
Gizzara shad - 2
Stoncent 4 1 6 i i 4 7 2 i
Yeliow perch 2 i i
Root bass - - . i i
Smailmouth bass 2 — . - i
Central mudmmnow
Whide bass . L :
White sucker
Emecrald shner
Crayfish tdamaged)

Lake tromt

Brown treut

Wiailcwe

Lergemouth bass

Gulden shaner - - - } - L
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TABLE D-i (Cont.}
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23 24 31 31
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Sample Dates

SPECIES (Comt.)

Pumpkinseed = . - b .
Loagnose dace

Channel carfish

Burbot - . . ds : ; : 5 . : ) . 2 i b
Clam

Rambow smelt (damaged)

Brown bullhead
Chinook salmon o,
Amercan eel

Brook stickleback

Freshwater drum

Lake hernng - ] . : - . s L _ ! e
Rainbow trout

Brook stiverside

Carp

Northern pike

Sea lamprey

Ietalurus sp. (damaged)

Sea lamprev (damaged)

Tessellated darter {(damaged)

Grass piclerel - = i
Mudpuppy - - -] 3 ]

Atlantic salmon = . : = : ]
Shorthead redhorse sucker

Total 1,883 1,780 8,062 1,890 750 421 227 234 367 234 253 204 585 307 LER

)
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179 209 9% 95
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TABLE D-1 (Comt.)

JUNE JULY ALIGUST 1

Sample Dates 7 13 18 27 " e 3 ki 17 26 2 7 15 16 | 22 3G

2 S A

SPECIES

CTIT T SLNITITISNIITTIOLY SUANL DY SSIm T4 TR

Alewite 274 362 37 i%6 68 37 11 3 i
Rar~how smch 201 12 - 21 £0 21 6 2
Sl shiper 4 22 ! 2 E) 6
Trout-gerch 3 iR 27 ¢ 4 i A ]
Bluep:hi
¥ Threessne siick!=back 2 7 i -- i
g S L iping 2 25 3
3 lessellstes dovier o 85 2 i 4 i3 | !
_& Cravieh 2 6 1 |
: White pereh
Gizzard shad - . - 4
Swomecat 9 7 - 2 2 2 !
B Yetiow nerch ; 2 - 2
§ Rock hos > i 2 : :
1 Smatimouth bass i 5
Centra) mudmanpow
White bass
White sucker 2 2 2 1 ] 2
Emerald sheoner ]
f Craylish (demaged) 7 6
Lake troua | 1
Browa trost
Watleye i - - : |
Largemouth hass
** Lipwelling sampir tkenl nombers recorded zccording to SOP
== =




TABLE D-1 (Comt )

JUNE JULY AUGUST

Sampi= Datcs 7 13
F—=

SPECIES (ot )
CGoddop shaner

g 27 Pl 3 i 17 26 2 7 15 6 | 22

1L

L]
'
'

Lake chub

Pomplinseed - - o~ e ' . i - 3
Loeasgnose dace

Chanzel cathish

tiurbo.

Clam

Rainbow smelf {danaged)

Brown bulihead

Chnook sahmon

L

Ame wan e

AT

Brook stick lehack
Freshesater drum
| ake f}""(h)‘,f
Rainbow trout
Bronk siversuds

Cazp

smras

Nogthern | she
Sez lampres
fotalurns s {Sanag 25

Sea jamprey damaged’

=y

Tesselialea darier {damaged)

Oress pickers!

Kudpuppy

Aslaatic salman

Shoithead rodhorse sucker . - - - —~ - ' . - i

424 236 162 6% 55 i% 7 4 30 27 62 48

-
i

Toug sG2 S










