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1. INTRODUCTIUN

This report presents the results of ayuatic ecoloyical studies conducted oy
Ecoloyical Analysts, Inc. (EA) during 1982 in the vicinity of tne Nine dile
Point promontory in soutneastern Lake Ontario. These ayuatic studies were
conducted in accordance witn Enviromaental Technical Specifications for tne
Nine Mile Point Unit 1 and the James A. FitzPatrick nuclear gJenerating sta-
tions, as prescribed by the United States Nuclear Regulatory Coimaission.

The ecoloyical interaction of the Nine Mile Point Unic 1 and James A.
FitzPatrick plants with tue Lake Ontario environment in the vicinity of tne
Nine iMile Point promontory nas been under study since the 1960s. Tnis 19a2
study represents a continuation of tnose eaiiy studies which were initiated
during construction of the two nuclear plants (Nine Mile Point began operation
in December 1969, James A. FitzPatrick started operation in July 1975).

The two stations are located on the shore of Lake Ontario appruximately 11
kilometers (seven miles) nortneast of tine city of Osweyo, New York. Nine Mile
Point Unit 1 is a 620 MWe boiling water reactor witn tne cooling water intake
structure located off shore in approximately 7.6 meters (25 feet) of water and
the discharye structure located near shore in approximately 5.2 wmeters (17
feet) of water. James A. FitzPatrick is an 821 rWe boiling water reacto. with
the water intake structure located near shore in approximately 7.3 wmeters (24
feet) of water and the discharge, with a 236-meter (774-ft) diffuser, located
off shore in approximately 9.1 meters (30 feet) of water.

This annual report consists of data descriptions and discussions of results
from the sampling program conducted by EA from January 1982 througn December
1982. The sampiing program included impingement studies at both power plants
throughout the year and yill net collections from the vicinity of the two
nuclear generating stations from April througn Uecember. Chapter 2 describes
field fisheries, impingement, and laboratory wmethodoloyies. Ciapter 3 treeis
the results of in-plant impingement studies and Lake Ontario Studies. Crapter
4 is a comparison of results from yill net and impingenent sanpling. Chapter 5
provides an environaental impact assessient as required by the Environuental
Tecnnical Specifications.
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2. HETHODS AND MATERIALS

2.1 LAKE UNTARIO STUDIES

The sampling desiyn and methods described in this section represent a continua-
tion of a program tnat nas evolved as a result of cnanges which occurred during
the spring of 1979 in U.S. Nuclear Regulatory Commission Envirommental Techni-
cal Specifications far tne Nine Mile Point Unit 1 and the Jaues A. FitzPatrick
nuclear power plants.

Gi11 net sampling for the 1932 proyram was conducted alony four transects
extending perpendicular froum the Lake Untario snoreline (Figure 2-1). The
transects WMPP (Nine #ile Point Plant) and FITZ (James A. FitzPatrick Plant)
represent a zone in tne lake near the two plants suvwerjed intake and discnarye
structures. Tnis zone can oe influenced by the rewoval of cuoling water and by
subsequent thermal discharjes and nas oeen referrzd to as the experiuental
area. The transect tu the west of the power stations, IMPW (Nine Mile Point
West), is yenerally upcurrent (approximately 1.1 statute kilometers) of the
experimental dred with respect to the prevailinyg currents, and tnus represents
a zone considerad outside tne infiuence of the intakes and tnermal dischargyes;
tnis area nas been referred to as a control areda. The NIPE (Nine Mile Point
East) transect is usually downcurrent (approximately 1.5 statute kiloumeters)
from the discharge structures with respect to the prevailing currents and
represents an area that sometimes is influenced by the thermal discharges; this
zone has been referred to as the far-field area.

Sanpling of finfish with gill nets during 1982 was conducted twice a month froa
April througn August and wontnly from September tihrougnh Uecember (Tanle 2-1).
One experimental ygill net was set at eacn of the four sampliny statiuns. Eacn
gill net measured 2.4 meters (3-ft deep) and 45.7 meters (150-ft long), cou-
prised of six 7.6-meter (25-ft) panels with bar-uesh sizes ranying from 1.3 ci
to 6.4 cm in 1.3 cm (0.5 to 2.5 inches in 0.5-in.) increments. All nets were
sec parallel to snore at the 9.l-meter (30-ft) deptn contour. Tne nets were
set at suncet of the night preceding an impingement collection and retrieved
approximately 12 hours later.

2.1.2 Laboratory Processing

After collection of tne nets, the samples were returned to cne laboratory and
all organisis were sorted, identified, and enumerated. Identification was made
to the lowest possible taxonomic level, which was usually species. For the
convenience of tne reader coamon names are used in the text; nowever, a list of
comnon and their associated scientific names are included in Appendix t. For
eaci taxa collected, total number and total weiynt were detenmiined. In addi-
tion, individual lenyths and individual weiynts were recurded for a wmaximua of
40 specimens per species per gill net collection. Total lenygtns were weasured
to tne nearest millimeter; weiynts were neasured tu tne nearest 0.1 gram for
specimens less tnan 10 yrams, to the nearest 1.0 yram for specimens between 10
and 2,000 grams, and to the nearest 25 grams for specimens over Z,000 yraas
based on the precision of the scales used for measurement. Any unusual cond-
itiuns, abnormalities, or presence of fisn tays were noted on the data sineets.

2-1
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Figure 2-1. Sampling area for Nine Mile Point giii net studies showing location
of sampling transects and intake and discharge structurves.



TABLE 2-1 SAMPLING FREQUENCY FOR GILL NET STUDIES AND ASSOCIATED WATER
QUALITY AT EACH OF THE FOUR TRANSECT LOCATIONS (NMPW, NMPP,
FITZ, AND NMPE) IN LAKE ONTARIO MEAR NINE MILE POINT UNIT 1
AND JAMES A, FITZPATRICK, 1982

Records Per Station(')
Gill Nets Water lemperature Dissolved Oxygen

January 0 0 0
February 0 0 0
March 0 0 0
April 2 2 2
May 2 2 2
June 2 2 2
July 2 2 2
August 2 2 2
September 1 1 1
October 1 1 1
Noveinber 1 1 1
December A = i 1
Totals for Year 14 14 14

(per station)
Totals for Year

&
&
&

(a) Bottom water temperatures and dissolved oxygen concentrations were
recorded wnen gill nets were narvested.




2.1.3 Data Analysis

Catcn daca from yill nets were expressed as a catcn-per-unit-effort (c/f) wnere
a unic of effort was defined as a 12-nour set:

X) (12

c/f = i

wnere

X = nunber of fish caugnt in the sample
T = duration of set in nours.

2.2 IN-PLANT STUDIES

2.2.1 Impingeaent Samplinyg

In accordance with the requirements of the NRC's Envirommental Tecnnical Speci-
fications, impingement catches were monitored on a fregquency of 4 to 20 samples
per month from January turough December 1982 at the Nine Mile Point Unit 1 and

the James A. FitzPatrick nuclear power stations (Table 2-2).

Samples were collected over a 24-nour period on randomly selected days.
Sanples were initiated around 1300 hours of tne sawpling day and were ter-
minated 24 hours later. Organisws impinged on the traveliny screens were
mechanically wasned into a collection basket witn a 9.5=«um (3/8-in.) stretcn

mesn net liner. The collection basket remained in place fur the duration of
the sample, unless nigh impingement or deoris loads required that it De

emptied, in wnich case it was removed, anptied, and repositioned.

Plant operational data were obtained for eacn sampliny date to document cooliny
water flow rates, intake and discnarye temperatures, and power production.
Meteurulogical data such as wind speed and direction and air teuperature were
obtained twice during tne impinyement sample.

Plans existed for continuing impingement wonitoring at either power plant if
impingement rates exceeded 20,000 fisn per 24-hour period. In addition, plant
rocedures at James A. FitzPatrick required continued impingement saupling when
imits of the fisn contingency plan were exceeded. The fisn continyency plan
specified a waximun nuwiber of individuals for eacn species, vased on nistorical
impingement pacterns, wnich wight ve expected to be iwpinged during one 24-nour
sanpling period.

2.2.2 Laboratory Processing

Laboratory processing of organisms collected in impingenent was conducted as
described for oryanisms collected with yill nets (see Section 2.1.2).



TABLE 2-2 IMPINGEMENT SAMPLING REGIME ASSOCIATED WITH ENVIRONMENTAL
TECHNICAL SPECIFICATIONS FOR NINE MILE POINT UNIT 1 AND
JAMES A, FITZPATRICK, 1982

No. of Sampling Days per ihﬂth(a)
Nine Mile Point James A. FitzPatrick

January - 4
February 4 4
March 4 4
April 16 16
May 20 20
June 4 6
July 4 P
August ) 2
September ) 4
October 4 4
November B -
S6t e _5(d) _g(v)(e)
TGIALS 79 80

(a) Days assigned within each month were selected randomly using
random number tables (Rand Corporation 1955).

(b) One additional impingement sampie, above the required four
samples, was scheduled to coordinate with the December 3ill net
collection.

(c) At James A. FitzPatrick, an additional impingenent sample was
requirad because impingement rates exceeded 20,000 fish in one
24-hour period.



2.2.3 Data Analysis

Data were tabulated to present impingement rates (nunber and weijnt) for each

species as well as all species combined. Total estimated impingewent for eacn
month was calculated using the formula:

LC
D=3, (X)

¢ = the numper of fish collected during the sampliny period
v = the voluase of cooling water used during the sampling period
X = the total monthly volume of cooliny water used.

The annual impingement estimate was then calculated by adding the 12 monthly
impingement estimates.

2.3 WATER QUALITY DETERMINATIONS
2.3.1 Impingement Sampling

At the onset and completion of 2acn impingement sample, discharge temperature
(#0.5 C) was determined with a bucket of water retrieved from the discharge.

2.3.2 Gill Net Sampling

In association with each gill net sample, temperature and dissolved oxygen were
measured at each yill net station (NMPE, NMPP, FITZ, and NMPW) (Table 2-1).
Water was collected witn a Kewaerer bDottle at the 7.6-meter (25-ft) deptn.
Temperatures were determined with a nhand-neld tnermometer (+ 0.5 C). Samples
for dissolved oxygen analysis were fixed, stored on ice, and taken to tne
laboratory.

2.3.3 Laboratory Analysis

Dissolved oxyjen values were determined (to the nearest 0.l wyg/%&) using the
U.S. Environmental Protection Agency's modified version of the Winkler method
(U.S. EPA 1979).




3. RESULTS

3.1 LAKE ONTARIO STUDIES

The 1982 Lake Untario wonitoring proyraa was desiyned to descrioe the Conpo-
sicion, relative avundance, and seasonal pattierns uf fish in the vicinity of
tae Nine Mile Point prowontory. For ease in descriving seasonal patterns, the
montis of the year were divided into winter (January throuyn Marcn), spriny
(April througn June), swawner (July throuyh September), and fall (Octooer
throuyn Vecemoer). Tne aquatic studies alsu wonicored water yuality (cemper-
ature and dissolved oxygen) in tne collectiun area. The results obtaiued
during the 1982 gill net proyraa using tue wethods and waterials descrived in
Chapter 2 follow.

3.1.1 Species Lowposition

Of the 14,395 specimens collected with yill nets frow tne Nine Mile Puint study
area during 1982, 23 species of fish and one taxa of crustacean were identified
(Table 3-1?. Alewife accounted for over 80 percent of all fisn collected.
Spottail shiner comprised alwost 12 percent of the total catcn, rainbow smelt
conprised 3.3 percent, and tne remaining 4 percent of the total catch was
represented by 21 taxa.

Spottail sniner and white sucker were the only species collacted during all
months saapled in 1982. Alewife, brown trout, lake chub, and white percn were
collected during seven of the nine wmontns sampled. The reuaining species were
collected in si< or less of the months sampled. The number of species
collected each month remained detween 11 ana 13, witn tne exceptions of August
when 16 different species were caught and Octooer and Deceaber when only four
and eiygnt species, respectively, were collected.

3.1.2 Temporal and Spatial Distribution

The temporal distrioution of fish collected by yill nets showed tnat pedk
abundance occurred during spriny and early sumier; July was tne wonth of
highest abundance. Collections of fisnh dropped in Septeawver and continued low
through tae fall (Tavle 3-1). Alewife was the dowinant species during eignt of
the nine wonths sampled. In Octover, lake trout w#as the WwOST nuuervus species
collected.

Catch rates (catcn per 12-nour set) amony che transects ranyged frow one tisn
per lZ2-hour set to 82U fisn per 1Z-nour set (Table 3-2). The lowest catcn rate
occurred in October at transect NMPE and the nighest catcn rate was in July at
transect NMPW. The annual mean catch rates for all the transects, WIPW, WMPP,
FITZ, and NMPE were similar in 1982. However, the annual mwean catcn rate for
the FITZ transect was 5.0-7.7 percent lower than the annual wean catcn rate for
the other transects.

3.1.3 Selected Key (KIS) Species

Niagara iohawk Power Corporation, the U.S. Nuclear Reyulatory Coamission, tie
Power Authority of the State of New York, the Environmental Protection Ayency,
and the New York State Departient of Enviromnental Conservation nave classified

3-1
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TABLE 3-1 TEMPORAL ABUNDANCE AND PERCENT CUMPUSITION UF TAXA CULLECTED BY GILL NETS, 1982

apr!a) waye) gu(a) (b) Ju (3) aug(?)

Species Name Nuber % Nunoer % Nuwiber % Number % Nunber *
Alewife 1,445 78.5 1,035 88.7 2,984 82.3 4,765 83.7 829 66.1
Spottail shiner 14 0.8 14 1.2 518 1.3 171 13.5 310 2.7
Rainbow smelt A9  19.0 o4 5.5 6 0.2 1 I -- --
Yellow perch 1 0.1 -- -- 24 0.7 44 0.8 11 0.9
White sucker 1 0.1 1 0.1 9 0.2 36 0.6 26 2.1
White perch 8 0.4 7 0.6 21 U.6 32 0.6 32 2.5
Lake trout 2 0.1 24 21 30 0.8 - -- -- --
Trout-perch 1 0.1 11 0.9 15 0.4 24 0.4 -- -
Brown trout 15 0.8 2 0.2 13 0.3 10 0.2 1 0.1
Smallmouth bass 1 0.1 1 0.1 1 T 1 19 1.5
Lake chub - -- 5 0.4 3 0.1 2 T -- -
Rock bass 1 0.1 - -- 1 T 4 0.1 5 0.4
Brown bullhead -- - -- -- -- -- -- - 9 0.7
Rainbow trout - - - - - - - 3 0.1 1 0.1
White bass - - - - - -- -- -- 5 0.4
Stonecat - -- -- -- 1 i -- . 3 0.2
Chinook salmeon 3 0.2 - - - - - - -- -
Crayfish -- - 2 0.2 - - -- -- -- --
Gizzard shad - -- - - - - -- -- 1 0.1
Black bullhead - - - -- -- -- -- - 1 0.1
Walleye -- - -- -- -- - - -- 1 0.1
Freshwater druam -~ -- -- - -- -- - -- -- --
Pumpk inseed -- -- - - -- - -- - 1 U.1
Cisco -- - 1 0.1 -- -- - - - -- -~

Total 1,841 1,167 3,626 5,693 1,255

(a) Gill net collections were wade twice a wonth frow April through Auyust.
(b) The second gill net set for June was collected on 7-8 July 1982 due to inclement weather at time
of originally scheduled sampling date.

NOTE: "T" represents a trc.e percentage of less tnan 0.1 percent.
Dasnes (--) indicate no catch.
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TABLE 3-1 (CONT.)

SEP 0CT NOV DEC Totals

Species Name Number % Nuaber % Nuiber % Humber % Nunber %
Alewife 210 7.8 -- -- 225 55.6 110 88.0 11,603 80.6
Spottail shiner o 2.2 4 30.8 69 17.0 1 0.8 1,707 11.9
Rainbow smelt -- -- -- - 52 12.8 1 0.8 473 3.3
Yellow perch 16 5.9 -- -- 25 6.2 -- -- 121 0.8
White sucker 10 3.7 2 15.4 18 4.4 5 4.0 108 0.8
White perch 2 0.7 - -- 1 0.2 -- -- 103 0.7
Lake trout -- -- 6 46.2 “ 1.0 2 1.6 68 0.5
Trout-perch -~ -- - -- 3 0.7 -- -- 54 0.4
Brown trout 1 0.4 -- -- -- -- 2 1.6 44 0.3
Smallmouth bass 10 3.7 -- -- -- - -- -- 33 0.2
Lake chub 1 0.4 1 7.7 ) 1.0 3 2.4 19 0.1
Rock bass 5 1.9 -- -- 2 0.5 - -- 18 0.1
Brown bullhead 8 3.0 -- -- -- -- -- -- 17 0.1
Rainbow trout -- -- -- -- 1 0.2 1 0.8 6 T
White bass - - - - - - - - 5 I
Stonecat -- -- -- - - -- - - 4 T
Chinook salmon -~ -- -- - - - - -- 3 [
Crayfish - -- -- -- 1 0.2 -- -- 3 T
Gizzard shad -~ - - - - -- -- -- 1 T
Black bullhead - - -- -- -- - -- -- .- 1 T
Walleye - - -- - - - - - 1 T
Freshwater drum 1 0.4 -- -- -- -— -- -- 1 ]
Pumpk inseed -- -- -- -- -- - -- -- 1 T
Cisco - - - -- - -- -- - 1 T

Total 270 13 405 125 14,395
NOTE: "T" represents a trace percentayge of less than 0.1 percent.

Dashes (--) indicate no catch.



TABLE 3-2

GILL NETS, 1982

SPATIAL AND SEASONAL DISTRIBUTION OF TOTAL FISH COLLECTED IN

Catch Per 12-Hour Set(a)

Annual

Transect APR MAY JUN JUL AuG SEP OCT WOV  DLeC Mean
NMPW 315 91 337 820 136 57 4 14 5 208
NMPP 199 1u8 417 812 88 108 3 38 36 206
FITZ 199 128 376 610 253 24 3 88 43 192
NMPE 182 236 o007 492 129 63 33 22 202

(a)

Monthly mean catch rate.
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nine species of fish in the Nine Mile Point arsa as representative important
species (RIS). The species so desiynated are alewife, Drown trout, cono,
rainbow saelt, simallmoutn bass, spottail shiner, threespine stickleoack, wnite
percn, and yellow percn. Of these nine species six nave veen selected, vecause
of their abundance and trophic level, for detailad studies in tne 1932 report.
These six include alewife, rainbow smelt, swmallmouth bass, spouttail sniner,
white percn, and yellow percn. Tne following results relate to the tamporal
and spatial distribution (catcn per 12-nour set) and the lenytu-freyuency
distribution of the six selected RIS species.

Alewife

Gill net catcnes of alewives were nign in tne spring and reacned a peak (wean
caten rate of 573 fisn) in July. Catcnes declined rapidly in August and
raaained low (mean catch rate less than or egual to 101 fish) tnrougn tne fall
(Appendix Tavle A-1). These trends are consistent with yill net data from
previous years. Annual mean catch rates fur alewife were nighesc at transects
NMPW, NMPP, and NMPE and were luwer at transect FITZ (Taple A-2).

Alewife collected with gill nets during 1982 ranyed from 105 to 240 wmillimeters
(mn) 1n total lenytn. Most alewife collected were adult fisn in the 150-150 mam
ranje witn a wean lengtn of 172.7 wn; this size yroup was most abundant during
the spriny and suamer (Table A-3).

Rainbow smelt

Gill net catches of rainbow smelt were highest in early spriny and Hoveuber
(mean catch rate gyreater than or equal to 8 fish). Catcnes of smelt declined
in late spring and no smelt were collected froim August through October (Table
A-1). A larye catch of rainbow smelt at transect FITZ in April resulted in the
hignest annual mean catch rate at this transect.

Total lengtns of rainhow smelt collected with yill nets ranged from 124 to

254 mn; with 163.3 mm as the mean lengtn. Most rainoow smelt collectad in tne
spring were yearling or older and fell witnin the length intervals of 130-170
ma, whereas rainbow swelt from the fall collections fell within 150-120 .
Howerer, the mean lengths for rainbow smelt in all .wonths collected were quite
similar.

Spottail shiner

Spottail sniner were collected with ygill nets in each wonth saupled during
1982. Low catch rates in the early spriny yave way to laryer collections in
the suwamier and declininy catcnes in the fall. Annual wean catcn rates were
identical at cransects FITZ and WMPE (33 fisn per 12-nour set), lower for
transect NMPW (20 fisn per 12-nour set), and half tnat value for transect NelPP
(16 fish per 12-nour set) (Taole A-2).

Spottail sniners from the ygill net collections ranyed in lenygth frum 97 tu

138 mi. The mean lenytn was 113.0 mm and tne most abundant length interval was
110-130 wm, yenerally adult fisn in spawning condition. Approxiaately 94
percent of the adult spottail shiners caugit were collected from June tnrouyn
Auyust (Tavle A-3).
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Sanal lmouth bass

Gill net catches of smallinoutn bass were luw throughout tne year (Table A-l).
The nigner catcn rates in August and Septaaber were due to relatively larye
catcnes of vass at transect FITZ (5 and 8 fish per 12-hour set) in those wonths

Gill net cullections yielded adult smallmoutn bass ranging frow 293 to 450 «m
in total length, witnh a wean lengtn of 363.4 mu. Altnouyh wost of tne

sinal lmoutn Dass were caught in August and Septazmber, tine lengtns were evenly
distributed over five lengtn categories (310-410 wm) (Tabnle A=3).

Wnite percn

Collections of white perch with yill nets were highest in late spring and
sunmer (June throuyh Auyust) (> mean catch rate of 3 fisn) and only one wnite
perch was caught in the fall (Table A-l1). The wost nuaerous collactions of
whitz perch occurred at transect NMPW during the sumaer wmontns (Table A-2).

White perch collected witn gill nets varied from 91 to 311 mm. Almost 75
percent of the white perch cauynt were adults in the lenyth range of 210-270

mn, and the only white percn caught in the fall was a youny of the year at 97
mm (Table A-3). ‘

Yellow perch

Gill net catches of yellow perch were hiyhest (imean catch rates of 2-6 fisn)
during the late spring, summer, and in November. Catch rates (Table A-l) were
near zero during tne cold water samplinj montns in early spring and in Uctoober
and December.

Yellow perch frum y4ill net collections were yearling to adult and ranged frou
142 to 330 mm in total lengtn witn a mean lenytn of 239.7 wa. The most

abundant catcn for yellow percn occurred in July and approxiwately 45 percent
of those individuals were adults between 190 and 230 iam in lenyth (lavle A-3).

3.2 [IN-PLANT STUDIES

Nine Mile Puint Unit 1 and Janes A. FitzPatrick power plants have once-through
cooling systems witin intake and discuarge structures located nearby in Lake
Ontario. Aquatic oryanisms, detritus, and otner decris enter witn the water
punped from tne vicinity of the submerged intake pipes. These orgyanisas,
detritus, and debris are impinged on trash racks, which are used fur screening
out large items, and the traveling screens are used fur screeniny out smaller
materials. The traveling screens are backwasnhed to remove any accumulation

of oryanisms, detritus, and debris into a sluiceway wnich eapties into the
impingement collectiun baskets. Studies of fish impingement began in the
Spring of 1972 at iline Mile Point Unit 1 and in 1975 at James A. FitzPatrick.
The fish impinged at votn plants have been monitored yearly in order to esti-
mate abundance and biomass losses fur each species.

The objectives of the 1982 impingement sampling program were to estimate annual
fisn losses, to determine spezies composition of impinged fisn, and to descrive
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seasonal patterns of fisn impingement. In addition, plant operating conditions
(Table 3-3 and Appendix Tavles B-1 and B-2) were lugyed duriny 1982. The
results obtained during the 1982 impingement sampling proyram foullow.

3.2.1 Nine i1ile Pouint Unit 1 Nuclear Station

3.2.1.1 Species Composition and Estimated Lapinjement

Impingement sampling at Nine Mile Point Unit 1 during 1982 resulted in the
collection of 27 taxa. Twenty-six fish species or genera and one invertebrate
species, crayfisn, were identified. Rainbow suelt w~as the most numerous
species collected comprising 66.8 percent of the total catch. Rainbow smelt
together with alewife and the sculpin family accounted for 30 percent of all
the taxa collected (Table 3-4). No single species was cauynt in all 12 montns.
Sculpins, which were the most frequently cauyght taxa, were caugnt duriny nine
montns of tne year. Alewife were caugnt in six months of tie year and rainbow
smelt in only five wontns during 1982 (Tavle ©-3).

Ninety-two percent of une total biomass collected ar Nine iMile Point Unit 1
during 1932 was comprised of jizzard snad, alewite, and rainbow sieic (Tavle
3-5). Gizzard shad dominated biumass collections duriny the winter .wntns.
During the spring, suamer, and fali months of 1982, Nine Mile Point Unit 1 was
shut down for repairs and iupinged few fisn. Therefore, no one species
dominated viomass collections. Ractner, the dominant speciags, Ly weignt, in
each of the other montnhs was determined by the largest fish cauyht in that
month (Table B-4).

The total number of daquatic organisins impinged at Nine Mile Point Unit 1 duriny
1942 was estimated to be approximately 89,526 individuals (Taple B-5). Rainbow
smelt were estimated at 59,921 which is 67 percent of the total. Total weiyht
was estimated to be 1,860 kiloyrams with gizzard shad estimated at 1,409 kilo-
graas and 76 percent of the total Liomass.

3.2.1.2 Temporal and Length Distributions

January was the month of peak impinyement at Nine Mile Point Unit 1 in 1982.
However, overall impingement collections were very low in 1982. The fact tnat
Nine Mile Point Unit 1 main circulating water pumps were shut down for repairs
from March through December accounts for tne low iumpingement collections.

Rainbow smelt dominated the winter impingement collections, cowprising over 60
percent of tne total catch during those wonths. Alewife ranked second in
abundance in January, accounting for 14.5 percent of tne total catcn. Sculpins
ranked second in abundance in February and Aarch comprising 22.4 and 15.1
percent, respectively, of the total wontnly catch.

Lengtn-frequency distributions are yiven for six representative iwportant
species (RIS): alewife, rainbow smeit, spottail sniner, smallaoutn Lass, white
percn, and yellow percn (lable B-5). Alewife collected in the spriny and
suamer at Nine iile Point Unit 1 were subadult to adult fisn; a few youny-uf-
the-year alewife were collected in tne late suwmser. Youny-of-the-year as
opposed to adult rainvow smelt dominated impingement collections in tne winter.




TABLE 3-3 RECORD OF QUTAGES AT NINE MILE POINT UNIT 1 AND
JAMES A. FITZPATRICK POWER PLANTS DURING 1982

Nine Mile Point Unit 1

James A. FitzPatrick

tage Uutaye Outage Outaye
Start Date Duration (Days) Start Date Duration (Days)
20 MAR! 286 1 JANZ 67
12 JuL 4
8 0CT 10
17 DEC 6

1. Plant scheduled to return to service in September 1983.

2. Refueling outage.
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TABLE 2-4 NUMERICAL ABUNDANCE ANWD PERCENT COMPOSITIUN OF IMPINMGED TAXA
COLLECTED AT NINE MILE POINT UNIT 1, 1982

Number Percent
Species Name Collected Composition
Rainbow smelt 5,915 66.8
Alewife 1,113 12.0
Sculpin family 937 10.6
Gizzard shad 323 3.0
white perch 119 1.3
Spottail sniner 90 1.0
Crayfisa 79 0.9
Threespine stickleback 52 0.6
tmerald shiner 49 0.0
Wnite pass 41 0.5
Yellow perch 30 0.3
Rock pass 25 0.3
Blueyill 15 0.2
Trout-perch 13 0.1
Tesselated darter 13 J.1
Black crappie 8 0.1
Lake chub 5 0.1
Pumpk inseed 5 0.1
Minnow family 5 0.1
Goldfisn 5 0.1
American eel 3 0.0
Freshwater drum & 0.J
Smallmouth bass 2 0.0
Central mudiainnow 2 0.0
Unidentified fisn 1 0.0
White crappie 1 0.0
Stonecat 1 0.0
Brown trout 1 0.0
Total 8,855 100.0
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TABLE 3-5 BIOMASS (G) AND PERCENT CUMPOSITION UF IMPINGED TAXA
COLLECTED AT NINE MILE POINT UNIT 1, 1982

Weignt Percent
Species Name Collected Composition
Gizzard snad 137,29 75.3
Alewife 18,8438 10.3
Rainbow smelt 11,691 6.4
Yellow perch 3,326 1.8
Sculpin funily 3,174 1.7
white perch 1,802 1.0
Anerican eel 1,321 0.7
Snallmoutn bass 887 V.5
Brown trout 374 0.5
Spottail shiner 852 0.5
White bass 682 0.4
ROCK bass 487 0.3
Crayfisn 243 0.1
Goldfisn 1ol 0.1
Emerald shiner 147 0.1
Trout-perch 124 0.1
Blueyill 93 0.1
Pumpkinseed 69 0.0
Threespine stickleback 59 0.0
Freshwater drum 47 0.0
Black crappie 0.0
Lake chub 28 0.0
Tesselated darter 9 0.0
Central mudminnow 4 0.0
Minnow family 3 0.0
White crappie 1 0.J
Stonecat 1 0.0
Unidentified fish 0 0.9
Tutal 182,256 100.0
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Adult spottail sniner and adult yellow percn were also cullected duriny thnis
period; whereus tne white perch collected in the winter of 1984 were less than
one year in age. Few smalluwoutn oass were lupinged.

3.2.2 James A. FitzPatrick Nuclear Power Plant

3.2.2.1 Species Composition and Estimated Lapinyement

Impingement sampling at James A. FitzPatrick during 1982 resulted in the col-
lection of 48 taxa; 45 fisn species or yenera were identified. Turee cf the 48
taxa collected were non-fisn species: a mollusk, a crustacean, and an
ampnibian. Alewife and rainbow smelt comprised approximately 97 percent of the
total impingement catcn (Table 3-6) and were caugnt in eacn monch sampled.

Also cauyht in eacn of the 12 montns were rock bass and yellow perch. White
perch and spottail shiner were collected during 11 wonths of the year and
sculpin and sial lmouth Lass were found in 10 months (Table 8-7).

Alewife comprised 73 percent of the total fish biomass collected in 1982 (Taole
3-7). Gizzard shad and rainbow smelt comprised 13.9 percent of tue total
biomass. Alewife dominated biomass collections in the spriny, suamer, and
fall. In January, gizzard shad presented the laryest percentdage of the total
biomass collected. Bruwn trout comprised rouynly nalf of February catcnes, by
weignt; rock bass and yizcard shad codominated in darcn (Table B8-3).

The total number of aquatic oryanisms impinjed at Jawes A. FitzPatrick during
1982 was estimated to be approximately 603,242 individuals (Taple B-9).
Alewife were estinated at 346,503 whica is 57 percent of the total. The
rainbuw swelc population impinged in 1982 was estimated at 235,289 (39 percent
of the total). Total weiyht was estimated to ve 11,235 kiloyrans and alewife
were estimated ac 8,670 kilugraas or 77 percent of the total Diuvwdss.

3.2.2.2 Tewporal and Length Distributions

Periods of peak estimated iumpingement at Jaies A. FitzPatrick in 1982 occurred
during the spring and in July and Decewber. In April and May, adult alewife
and subadult to adult rainbow smelt contriouted to the larye impinyement.
July's peak impingement was composed primarily of adult alewife and, in
December, a larye ccllection of young-of-tne-year rainbow smelt increased tne
estimated impinygement numbers. Overall, rainbow saelt dominatei tne winter and
early spring (>55 percent of total wontnly catcnes) collections. Alewife pre-
vailed during the rest of the spring and sumner (>3U percent of tocal monthly
catches) impingement catches. In the winter months, alewife and rainbuw saelt
codominated the collections, with che exception of December when one large
rainbow smelt collection caused a sharp increase in the impingement estimates.
White perch, which was the tnird wost prevalent species impinged in 1932, were
caugnt in lar?e nuabers 1n April (616 fish) and December (126 fish). Sculpins
were also collected in large numbers in April (545 fisn). Gizzard snad catcues
were low (<270) in 1982.

Length-frequency disirioutions are yiven for the Six representative fuportant
species (RIS): alewife, rainbow smelt, spottail sniner, smallaouth vass, white
perch, and yellow perch (Taole B-10). Adults were the principal aje group of
alewife collected in 11 of tnhe 12 sampling wonths. In the late sunmer
(Septempber), young-of-the-year alewife predowinated tne collections.
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TABLE 3-6 NUMERICAL ABUNDANCE AND PERCENT COMPOSITION OF IMPINGED TAXA
COLLECTED AT JAMES A. FITZPATRICK, 1982

Number rercent
Species Name Collected Composition
Alewife 109,157 60.0
Rainbow sielt 66,630 36.6
White perch 3857 0.5
Sculpin family 314 0.4
Spottail shiner 769 0.4
Trout-perch 541 0.3
Enerald shiner 524 0.3
Rock bass 378 0.2
Threespine stickleback 309 0.2
Crayfisn 298 0.2
Gizzard shad 265 Q.1
Yellow perch 254 0.1
White bass 176 Jol
Snallmouth opass 161 0.1
Brook sticklewvack 122 0.1
Central mudminnow 110 0.1
lesselated darter 94 J.0
Lake chub 45 0.0
Minnow family 37 0.0
Clam A 0.0
Puipkinseed 27 0.0
Stonecat 27 0.0
Bluegill 23 0.0
Brown trout 23 0.0
Sea lamprey 21 0.0
Brown bulThead 14 0.0
White sucker 13 0.0
Fathead =innow 12 0.0
Golden shiner 12 0.0
American eel 3 0.0
Lake trout 7 0.0
Rainbow trout 7 0.0
Chinook salmon 6 0.0
Goldfish 6 0.0
glack crappie - 0.0
Cisco 3 O.u
Lonynose dace 3 0.0
Logperch 2 0.0
Black bullhead 2 0.0
Freshwater drum 2 0.0
Brook silverside 2 0.0
Northern pike 2 0.9
Bluntnose minnow 1 0.0
Channel catfish 1 0.0
Burbot 1 0.0
Spotted mudpuppy 1 0.0
Brook trout 1 0.0
Cono salmon 1 0.0
Total 181,807 100.0
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TABLE 3-7 BIOMASS (G) AND PERCENT COMPOSITION OF IMPINGED TAXA
COLLECTED AT JAMES A. FITZPATRICK, 1982

Weight Percent
Species Naine Collected Composition

Alewife 3,015,208 78.0
Rainbow smelt 344 ,519 8.9
Gizzard shad 194,297 5.0
White perch 117,042 3.0
Rock bass 45,039 1.2
Brown trout 36,373 1.0
Yellow percn 30,034 0.8
Smallmouth Dbass 22,239 0.6
Trcut-perch 7,735 0.2
Rainbow trout 6,760 0.2
Spottail sniner 5,284 0.1
White bass . 95,1383 0.1
Sea lamprey 4,582 0.1
White sucker 4,564 C.l
Sculpin family 3,652 0.1
American eel 3,118 0.1
Northern pike 2,998 0.1
Brown bullhead 2,450 0.1
Lake trout 1,988 0.1
Cisco 1,876 0.0
Puinpkinseed 1,344 0.0
Stonecat 1,238 0.0
Emerald sniner 1,215 0.0
Creyfisn 1,076 0.0
Corio salmon 302 0.V
Black bullhead 713 0.0
Lake chub 691 0.0
Burbot 501 3.0
Central nudminnow 413 0.0
Threespine stickleback 371 0.0
Tesselated darter 176 0.0
Bluegill 161 0.0
Brook stickleback 139 0.0
Spotted mudpuppy 130 0.0
Goldfish 98 0.0
Golden shiner 80 0.0
Freshwater drum 71 0.0
Clam 47 0.0
Loygperch 43 0.0
Minnow family 32 0.0
Fathead minnow 29 0.0
Brook trout 19 0.0
Chinook salinon 19 0.0
Longnose dace 19 0.0
Brook silverside 3 0.0
Channel catfish 3 0.0
Bluntnose minnuw 2 0.0
Black crappie 2 0.0
Total 3,865,428 100.0
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Young-of-the-year alewife wera also cauynt in April and August. In contrast to
the alewife, the young-of-tne-year aye yroup Jdominated collections of impinged
rainbow snelt throughout most of the year. Only in May did adult rainbow smelt
outnumber the youny-of-the-year samelt. The majority of white percn collected
in the spring were adults; however, about one-third of the white percn measured
in April were yearlings.

A few young-of-tne-year whita percn (<55) were collected in the winter and lace
fall (December). Adult yellow perch were collected aiL James A. FitzPatrick
during most of the year witu increased occurrence in tne spring and summer.

Few youny yellow perch (<20) wera collected during 1982. The size of the
spottail sniners collected incrz2ased during the first nalf of tne year and then
declined in the latter nalf of tne year: yearling fisn in tne winter yave way
to adult fish during the sprinyg and early suaner and then young-of-tne-year
fisa in late swamer ana fall. Adult sinallmouth Lass were caugnt throuynout the
spring and suwser. In the fall, only youny-of-tue-year suallaoutn bass were
collected. Generally, at James A. FitzPatrick as 4t Nine dile Point uUnit 1,
adult and supadult fish were iwpinged duriny the winter and spring wuntes.

Youny-of-the-year fisn appedared in impingenent samples in the suamer and dowi-
nated the fall collections.

3.3 WATEK QUALITY
3.3.1 Gill Net Samplinyg

Water temperature and dissolved oxyyen were measured during sampling efforts to
indicate the water yuality in the vicinity of the Nine Mile Point 4ill net
transects. Collectiuns were made near tne pottom of tie 30-ft contour using
the wethods and materials described in Chapter 2 of tuis report.

Water temperatures taken at the four yill net transects ranged from 2.1 C to
21.4 C during the 1982 sampling proygrain (Table 3-8) and are typical of a north-
ern temperate lake. Temperatures were lowest in April, increased gradually
through June, increased rapidly through July and August, to a maxiaum in wid-
August. Water temperatures Jdeclined slightly in Septeaber, dropped rapidly in
OUctover (possibly as a result of an internal seiche), increased in Hovawber and
declined again in December. Variations of 1 C or more between transects were
rare in 1982. In April at transect WNMPW, the water temperature was about 4 C
higner than the other transects. Influence from nearby streams and trivutaries
inay have contriouted tu the niyner temperature.

Dissulved oxysen (DO) concencrations were jreatest (>9.5 ppm) in the sprinyg and
fall wonths when water tamperatures were low (laple 3-3). Lower DU values
occurred during tne late sumner montis wnen water teaperatures were ac tie
highest values for the year, reflecting tie fact tnat oxyyen suvlubility
decreases with increasing water temperature. The lowest UU value recorded was
8.8 ppia un 24 Auygust 1982 at transect FITZ. DO concentrations were not low
enouyh to cause stress in aguatic oryanisus and were nut likely to nave
influenced distriobution.
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TABLE 3-8 WATER TEMPERATURE AND DISSOLVED OXYGEN MEASUREMENTS
DURING GILL NET SAMPLING, 1982

Dissol ved Oyxgen (ppm)

Water Temperature (C)

Transect Transect
Date NMPW NMPP  FITZ NMPE  Mean NMPW  NMPP FITZ NMPE  Mean
15 APR 14.0 14.0 14.0 14.1 14.0 2.5 2.2 2.8 2.1 2.4
27 APR 13.2 14.1 14.1 14.2 13.9 7.8 3.2 3.8 4.4 4.8
11 MAY 13.6 13.9 14.0 14.1 13.9 7.6 7.0 6.2 6.3 6.8
28 MAY 14.0 13.7 13.9 13.8 13.8 6.4 5.1 5.7 5.4 5.6
12 JUN 13.4 13.4 13.3 13.2 13.3 8.4 8.5 8.9 9.0 8.7
7 JuL 11.5 11.5 11.3 11.6 11.5 16.3 16.2 i6.4 16.4 16.3
10 JuL 11.0 11.3 11..2 11.3 11.2 13.8 13.6 18.2 17.8 18.3
14 JuL 10.5 11.1 10.8 11.0 10.8 18.8 18.0 18.2 17.7 18.2
18 AUG 9.5 9.6 9.5 9.5 9.5 21.4 21.2 21.4 2.4 21.3
24 AUG 8.9 9.0 3.8 9.2 9.0 20.7 20.3 20.6 20.4 20.6
2 SeP 8.9 9.1 8.9 9.1 9.0 19.0 19.4 19.7 19.5 19.4
11 OCT 11.3 11.4 11.3 11.1 11.3 5.5 S.1 5.2 6.0 5.4
3 NOv 9.6 9.7 9.8 9.8 9.7 12.7 12.9 12.7 12.7 12.7
15 DEC 11.6 12.0 11.8 11.8 11.8 6.1 S.1 6.5 6.0 5.9



3.3.2 Impingement Sampling

Intake and discharge temperatures were easured at the beginning and end of
each impingement sauple. Intake temperatures were taken from plant operational
logs. Dischargje temperacures were jeasured in the discnarje canal by cA
personnel .

Intake temperatures measurad Dy EA on sampling days at Nine Mile Point Unit 1
ranged frun a mintimum of -0.3 C on 19 and 29 January to a waxiwum of 22.6 C on
20 Auyust. Discharge temperatures (wnen the plant was operating near

generating capacity during January tnrough March) on sampling days varied from

a low of 20.2 C on 20 January to a niygh of 24.9 C on 6 and 28 January (Table
B'l)a

Ac James A. FitzPatrick, intake temperatures w@asured by tA on sampling days
reacned a minimwa of -1.1 C on 10 March and a maximwa of 22.2 C on 20 July.
Discnarye temperatures during planc operation (4t least 75 percent of
generating capacity) were lowest on 25 Harch and nignest on 17 August. The
Towest discharye temperature was 17.7 and the highest was 38.5 C (Tavle B-2).
Minimwa and maximwa teaperatures corresponded witia normal seasonal cycles in
lake temperatures.
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4. COMPARISON UF SPECIES COMPOSITIUN AND TEMPURAL DISTRIBUTION FUK FISH
COLLECTED IN GILL NETS AND IMPINGEMENT SAMPLES, 1942

Trends in the species composition and temporal distribution for fisn collected
witn yill nets were generally comparable to trends observed in tie fupingenent
collectiuns at Nine Mile Point Unit 1 and Jauwes A. FitzPatrick during 198.
Differences in these trends were laryely due to several factors: the selec-
tivity of che yill net year to certain age or size class fisn, scneduled or
unscnedulad outages at tne power plants, and the different lenytns of tne
sampling seasons.

Size selectivity of the ygill nets may account for some differences in species
composition bDetween impingement and gill net collections. Althougn all of tne
24 taxa (23 fish and one crustacean) witn the exception of walleye collected
with gill nets w~ere present in tne impingement collections, ore tnan an
additional 20 species were caught in impingement at James A. FitzPatrick.
James A. FitzPatrick impinged 46 species of fisn and Nine Mile Point Unit 1
impinged 27 species of fish. Many species such as sculpins, darters, and
sticklebacks were too small to be caugnt in the gill nets used.

Size selectivity of the gill nets and absence of winter yill net sauplinyg also
explained a difference in temporal abundance of fisnh Letween yill nets and
impingement collections. Gill net collections (catch per 12-nour set) of fisn
were nignest in spring and early sumner with peak catcnes coinciding with the
spawning runs of segeral fish species. The hiyhest impingement coliections
Snumber per 1,000 m° of water pumped) for Nine Mile Point Unit 1 were in
anuary (Figure 4-1) and for James A. FitzPatrick during early winter and late
fall (January and December), spring (April and May), and midsumier (July)
montns (Figure 4-2). The impingement avundance peaks in January reflected
larye collections of rainbow simelt. Because yill nets were not collectad in
January, coincidental peaks were nut observed. A larye collection of youny-of-
the-year raiubow smelt in December contripbuted to the impingement yeak at
James A. Fitzpatrick. Gill nets do nut effectively catcn young-of-the-year
fisn, tnerefore, no similar abundance peak was ubserved in tiue Ueceaber yill
net catcn.

A power plant outaye can obscure the usual trends in tne temporal distrivution
of iupingement catcnes. For example, few fisn were iwpinged at Nine Mile Point
Unic 1 from Marcn through Decewber during tne outage. In past years, niyn
nuabers of alewife were impinged in the spring. Data from tne Spriny 1982 yill
net collections reflected this crend as larye numbers of alewife in spawning
condition were cauyht. Spring collections of alewife in 1982 at James A.
FitzPatrick and in gill nets compared similarly. In both types of collections,
adult alewife dominated the spriny catcnes.

Anotner factor that made comparison of yill net data and impingement data
difficult was the different lengths of the sampling seasons. Gill net collec-
tions were made in nine months, April througn December, wnereas iupingenent
sanpling was conducted year-round. In terms of species compusition sowe fish
species, for example whitefish and gizzard shad, were present and/or abundant
during winter impingement samples but were absent or poorly representad in tne
Nine Mile Point area duriny the yill net sampling season (spring througn fall).
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Figure 4-1. Seasonal variations in impingement rates at Nine Mile Point Unit 1, 1982,
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The gill net sampling did not catch as many different species nor did it nave
identical temporal distrioution patterns as did impingement collections.
Rainvow simelt, which were dominant in tne winter iapingenent collections, were
not dominant in any wonth in tine yill net catcnes.

Despite the differences mentioned above, the trends in species cowposition and
temporal distribution were similar for yill nets and impingement collections.
Alwost all of the same species collected with yill nets were also found in
impingement samples. In terms of numerical abundance, alewife dominated botn
gill net and James A. FitzPatrick impingement catches. Rainuow smelt, wnich
dominated Nine Mile Point Unit 1 i1mpingement catches, were second in abundance
at James A. FitzPatrick and third in abundance in gill net catcines. Taking
into account the size selectivity of ygill nets, temporal distribution patterns
bectween impingement and yill nets were similar. Spring and sumner impingement
abundance peaks at James A. Fitz-atrick (composed mainly of alewife) coincided
with yill net peak catcnes (also mainly alewife). Spottail shiner were col-
lected at James A. FitzPatrick and in gill nets for wost of the sampling
season. Rainbow sielt were present in nigher numbers in the early sprinyg and
in the fall than during tne sunier. Generally, these trends were evidance tnat
species vccurrence and abundance is largely due to temperature preference and
migrations of spawning fish poputations, and that subadul: and adult fisn are
coliected in the winter and spring wnile youny-of-the-year fisn are wainly
cauyht in the sunmer and tall.



5. ENVIRUNMENTAL IMPACT ASSESSHMENT

5.1 INTRODUCTIUN

Aquatic ecology studies wer2 initiated for Nine «ile Point Unit 1 in the late
1960s and for Janes A. FitzPatrick in mid-1975. These studies were desiyned to
evaluate potential effects to the aquatic environment from power plant opera-
tion in the vicinity of the Nine Mile Point promontory. A third nuclear
station, Nine Mile Point Unit 2, is now under construction at this site.

The 1982 report is submitted to fulfill requirements of Niayara Mohawk Power
Corporation and the Power Authority of the State of New York as amended vy tne
U.S. Nuclear Reygulatory Commission in the Sprinyg of 1979 to assess any environ-
mental impact. If total monthly impingement catcnes deviate from tne daily
ranges as specified in Section 3.1.2 of the Nine iMile Point Unit 1 Environ-
mental Technical Specifications (Table 5-1) or exceed the monthiy maximun 1iaic
by greater than 50 percent as specified in Section 4.1.1-B of tne James A.
FitzPatrick Enviromental Tecnnical Specificatiuns (Table 5-2), a discussion of
events is to be included in the annual report. The results of impingement and
gill net studies are detailed in Chapter 3 and discussed with respect to the
effects of plant operation on the fisn comaunity.

5.2 IMPINGEMENT COLLECTIONS AT NINE MILE PCINT UNIT 1 NUCLEAR STATIUN AND
JAMES A. FITZPATRICK NUCLEAR PLANT, 1982

Periodic collections of impinged fish nave been conducted at Nine Mile Point
Unit 1 since 1972 and at James A. FitzPatrick since 1975. Tne species compo-
sition of impingement collections in 1982 was similar to tiat observed during
the past years' impingement catches. Between 37 and 48 fisn species have Leen
caught at Nine Mile Point Unit 1 in the past years. This year's collection of
26 Tisn taxa was lower than previous years and nay be attributed to the fact
tnat wain circulating water pumps were shut down during repairs for most of the
year. At Jaues A. FitzPatrick, impingement studies nave yielded petween 43 and
54 fish species per year. The 1982 study resulted in the collection of 44 fish
taxa.

Impingement catches nave consistently been dominated by alewife. However,
there are two exceptions: in 1978 threespine sticklevack was the dominant
species and in 1979 rainbow smelt was tne dominant species. Rainbow swelt has
been second in abundance during most years except in 1976 when threespine
stickleoack was second in abundance and in 1979 when rainbow smelt was domni-
nanc. During 1982, alewife dominated impingement collections at James A.
FitzPatrick power plant constituting over 60 percent of the total catch.
During tne tnree wontns of operation, January throuygn 16 Marcn, at Nine flile
Point !'nit 1, rainbow smelt was the dominant species constituting 66.8 percent
of the total catch. Rainoow smelt was second in avundance during 1982 at James
A. FitzPatrick accounting for 36.6 percent of the total catcn, and alewife was
sacond in abundance at Nine Mile Point Unic 1. White percn was the tnird wost
abundant species at James A. FitzPatrick with 0.5 percent of the tutal catcn,
and sculpins were third in abundance at Nine Mile Point Unit 1 witn 10.6
percent of the total catch. Threespine stickleback was low in aoundance at
both power piants during 1982.



TABLE 5-1 COMPARISUN OF EXPECTED MONTHLY IWMPINGEMENT RANGES ANU ACTUAL
SAMPLING RESULTS AT NINE MILE POINT UNIT 1, 1982

Daily Averaye Actual Daily Averaye

Number of Fish* Iinpingement
Montn Low Hich (No. of Fish/Day)
January 231 631 1,871
February 211 718 217
Ma:n 432 2,364 101
April 5,552 20,923 3.2
May 8,501 50,759 0.5
June 1,360 3,213 0.8
July 718 2,648 0
August 0 5,020 0
September 0 1,397 1.8
Uctooer 154 338 2.8
Novenber 103 1,565 3.8
December 294 1,713 1

* From lable 3.1-4, Section 3.1.2 of the Nine Mile Point Unit 1 Nuclear
Power Station's Environnental Techinical Specification.
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TABLE 5-2 COMPARISON OF SPECIFIED MONTHLY MAXIMUM IMPINGEMENT ALLOWANCES AND
ESTIMATED MONTHLY IMPINGEMENT FOR 1982 AT JAMES A. FITZPATRCK

Montnly Maximuin Plus 50 Total tcstimated
Montn Impingeaent* Percent Monthly Lapingement
January 41,5% 2,39 47,283
Feoruary 10,640 24,969 3,533
Marcn 22,595 36,152 14,09¢
April 413,85 620,781 91,148
May 1,750,162 2,625,243 110,301
June 131,769 197,653 38,986
July 67,249 100,873 142,100
August 33,708 50,562 22,753
Septenber 31,570 47,355 11,453
Octover 32,428 48,642 877
November 87,928 131,892 2,205
vecember 30,837 46,255 - 118,508

* From Jable 4.1.1-2, Sectiun 4.1.1-8 of the James A. FitzPatrick
Nuclear Power Plant's tnvirommental Technical Specifications. The
reportable monthly maximum estimated jwpingement is limit specified
plus 50 percent.
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In teras of viowass, alewife has veen tne dominant species during most years of
impingement study. Gizzard shad dominated biomass collection in 1978 because
of an abundance of large individuals. Rainbow snelt nas veen either second or
third in dominance with other species such as smallimouth bass, wWnite perch, or
rock bass dominating in other years. Uurinyg 1982, alewife was the dowinant
species, in terms of Liomass, at James A. FitzPacrick and second in weiynt at
Nine Mile Point Unit 1. Gizzari shad was the dominant species by weiynt at
Nine Mile Point Unit 1 and third in dominance at James A. FitzPatrick. Rainbow
smelt ~as the second dominant species, by weignt, at James A. FitzPatrick and
third in dominance at Nine Mile Puint Unit 1.

Estimated annual impingement at botn power plants has deen uijuly variable over
the years. Estimated annual impingement at Nine Mile Point Unit 1 frowm 1974 to
1981 ranyed from a low of 135,000 fisn in 1977 to a niyn of 3.4 willion fish in
1976. James A. FitzPatrick dannual estimated impingement ranyed from 244,000
fisn in 1979 to a migh of 4.3 million fish in 1976. lLapingewent astimates for
1982 were low compared to estimates for previous years. Nine ifile Point Unit 1
impinged 89,526 orjanisms; James A. FitzPatrick impinged 003,242 uryanisms. In
comparison to the standing stock estimates (0'worian aind verystedt 1983,
personal communication) for the two wost abundant ilmpinged species, alewife (4
to 4.5 pillion) and rainoow smelt (u.5 billion), tne nuibers impinged at eitner

%ower plant represented a negligible portion of tne fish comwnity of Lake
ntario.

5.3 OCCASIUNS WHEN SPECIFIED LIMITS WERE EXCEEDED

During 1982, tne average daily catch at Nine Mile Point Unit 1 was lower than
the estapblisned daily ranges in Marcn throuygh July and October through Decemober
(Table 5-1). Nine #ile Point Unit 1 main circulating water puaps were shut
down from Marcnh through December and therefore few oryanisas were lapinged.
However, in January, tne establisned daily impingement range was exceeded. The
January iapingement catch was approximately three and one-nalf times greater
than the specified range. Uf the total fisn collected in Jaiuary, over 68
percent were rainbow smelt, and of tne total rainoow sielt collected, over 95
percent were youny-of-tne-year fisn. According co the Uswego Fisn and Wildlife
Station (FWS) (0'Gorman and Berystedt 1932, 1983 personal communication), the
rainbuw smelt population has oscillated durinyg recent years resulting in nigner
recruicient of smelt during the odd years. luwpingement data on youny-of-the-
year rainbow smelt collected during the 1981 and 1982 winter seasons at tue
Nine file Point power plants was comparable witn the FWS data. Collections of
rainbow swelt at both iine Mile Point Unit 1 and Jaues A. FitzPatrick during
the 1981 winter (EA 1982) were low (1,202 and 2,539, respectively). Youny-uf-
the-year sielt, whicn were spawned in spring 1980, couprised a low percentagye
(Tess than 20 percenc) of the total simelt catca. However, during the winter of
1982, the catches of rainbow sueic at butn power plants were nign and ryouny-o’-
the-year saelt, spawnad in spring 19481, cowprised a niyh percentage (arouna 95
percent) of the total smelt catcnh.

Establisned monthly liamits at James A. FitzPatrick were exceeded vy 50 percent
in July and Decemper 1982 (Table 5-2). In July, larye collections of alewives
caused the monthly liwics to be exceeded. At this time of the year, alewife
move inshore in larye numbers to spawn. Gill net data collected in spring and
early sumier 1982 pointed to a larye spawniny population of alewife in tue
vicinity of the Nine Mile Point promontory. In addition, une impingement
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collection on 22 July contained alwost 42 percent of tne total fish collected
for the wontn. In December, one large collection of young-of-the-year rainbow
smelt caused the montnly limits to be exceeded. The impingement collection of
30 December contained over 86 percent of che total fish collected for tue
monen. OFf the fisn collected, over 93 percent were rainbow smelt and over 90
percert of the srelt cauyht were young-of-the-year fish. OUne very large
collection can introduce a considerable bias to montnly ilmpingement estimates
if 1C 15 included in calculation of the wean wontniy iwpingement collection.
Since large impingement collections typically nave been associated witn
short-lived meteurological pnencmenon, an alternate wethod can be used to esti-
mate the December total: the total number collected on 30 Uecember was added to
the estimacte for the other 30 days of December wnicn was basad on tne otner
five 24-hour sanples collected that montn. By this method the estimated
impingement for December 1982 was approximately 40,000 as compared to 113,508
using the wean of all six 24-nour samples.

The nigh impingement on 30 December 1932 may be attributed to unusually hign
west winds of about 40 knots during tne sampling period. Previous studies at
the Nine Mile Point power plants have indicated that higner rates of impinge-
ment way occur during specific weather conditions, such as nigh winds from tne
west or northwest. Studies by Ecological Analysts, Inc. in the vicinity of
Nire ¥ile Point have supported these observations. For exaaple, on 25 and 26
August, the wind dlew from the west to northwest at 15-40 knots. The impinge-
ment collection at James A. FitzPatrick on 26 August constituted over 56
percent of tine total collection for that month. On four other dates Lin 1941
(29 September and 29 December) and 1982 (5 April and 26 August)] west ur north-
west ~inds exceeded 25 knots and impingement collections were yreater than un
adjacent sampling dates witn lower wind velocity.

Enviruonmental factors otner than strong winds may also lead to higuer impinge-
ment at the power plants. Bicloyical factors sucn as population size, miyra-
tion patcerns, scnooling, and spewning behaviur in conjunctiun witn environ-
mental facturs such as water teuperature, currenis, neavy waves, and plant
operating parameters could affect impingewment. Migrations of laryge populations
of adult alewife and rainbow smelt during the spring and early suamer seasons
are triggered by responses ta certain environmental and viological conditions.
As tne water temperature of the lake increased, tnese two species .aiove insnore
to spawn. The nign impingewent of adult alewife and rainbow smelt during
s?ring and early suamer has been well documented at the Nine iMile Point power
plants and elsewhere. Spiyarelle et al. (1982) noted similar results at tnree
power plants on Lake Michigyan. After spawning, the adult fish .oved offshore
£o deeper, cooler waters and were impinged in fewer numbers at tne power
plants. In sumner and early fall, the younj-of-the-year alewife and rainbow
smelt tended to remain insnore and appeared in the impingement collections,
sonetimes in large nurbers. During late fall and early winter, alewife and
rainbow smelt conyregated at deep and midwater depths, respectively, in Lake
Ontario (0'Gorman and Bergstedt 1983, personal comnunication). In addition,
from observations by Ecoloyical Analysts, other fish species, such as wnite
perch, although not as nunerous as alewife and rainbow smelt, exnibited similar
seasonal patterns of occurrence in tne impingement collections.

Altncugh seasonal lake temperatures, spawning benavior, and population size

#ere wajor factors contributing to nigh impingement, otner factors coulu alsc
cause increases in impingement. Brandt et al. (1980) discussed the possibDility
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that the most abundant fish species in Lake ricniyan were positioned at dif-
ferent temperature strata to reduce competition for food resources. Snifts in
the thermocline could cause fish to adjust their positiun in the watar column.
In addition, schools and aggregates of certain fish species could induce
localized increases in population densities of fish in the lake. 0'Gorman and
Bergstedt (1983 persunal communication) noted tnrat insnore schools and ayyre-
cates of fish can disinteyrate at night and scatter tnroughout the water
colunn. Because of tne forementioned influences on fish benavior, it is
possible tnat individual fisn or whole scnools of fish could becowe more sus-
ceptible to impingement. Incidences of niyh impingement way not, therefore, be
the direct result of power plant operation, but may nave been caused by bioloy-
ical vbenavior of fish in combination with external enviromaental influences.

5.4 EFFECTS OF PUWER PLAWT OPERATION AT WINE »ILE POINT UN THE FISH COMMURITY

One of the five Great Laxkes in Nortn America, Lake Untario is rouynly oval in
shape, 190 miles lony, and 53 miles wide. The lake was fonaed Dy extensive
glaciation some 10,000 years ago. It nas a surface area of 7,340 square wiles
with an averaye depth of 250-300 (TI 1978). Historically, Lake Untario was
listed as an oligotropnic lake with tne principal uffshore fisn stocks con-
sisting of coregyonines, lake trout, and burbot (Christie 1974). Lake untario
as «el! as tne otner Gredt Lakes nave underyune some extensive bioloyical
changes. Lamprey invasion, overfisning, and cnanginyg water guality nave played
an important role in the fisn species and fisn population snifts and changes
through tne years. Introduction of tne alewife in tne 1870s and the rainvow
smelt in 1912 added adaitional pressure to the chanying natural fisn cownunity.

Aquatic collections in the vicinity of Nine Mile Point have been in progress
since the 1960s through 1982. During tne 1960s and early 1970s, studies on the
current flow patterns and aquatic populations were conducted by Or. J.F. Storr
under contract to Niagara 'iochawk Power Corporation. From 1973 tnrough early
1977, Lawler, Mdatusky, and Skelly Engineers (LiS) euployed gill nets, trawls,
seines, and fish traps in their survey of the Nine Mile Point neartieid. Texas
Instruments (TI) continued sampling with various gears until early 1979 wnen
the current sampling program utilizing ¢gill nets at four selected transects was
initiated. Ecological Analysts has conducted this sampling program since 1921.
In addition, trawls were conducted by the New York State Uepartment of tnviron-
mental Conservation (NYSDEC) in the spring of 1977 (Elrod et al. 1978) and by
the U.S. Fisn and Wildlife Service (FWS) and NYSDEC in 1978, 1979 (Elrod et al.
1979, 19380), and 1930 and 1981 (U'Gorman and Berystedt 1942, 1983 personal
comaunication).

Previous data collected by yill net suygest that the fisn comaunity structure
in the Nine Mile Pgint vicinity during any given year varies seasonally from
one of low species diversity during the winter and early spring to one of niyn
species diversity from spring to fall. However species coiposition in the
vicinity of Nine Mile Point has cnanged little duriny the nine years of puwer
plant operation. A total of 23 taxa of fish were collected during the 1982
3ill net prograa. Collections duriny 1979, 1980 and 1981 yielded 14 to 20
taxa. The similarity indices (Pinkham and Pearson, 1976) petween years were
consistently greater than 0.75 (wnere 1.0 indicates identical collections)
indicating a relatively nigh level of similaricy in the species composition of
the fish comaunicy sampled by gill nets vetween 1979 and 1932 (Table 5-3). Tne
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TABLE 5-3 SIMILARITY INDEX (PINKHAM AND PEARSON, 1976) BETWEEN YEARS
CALCULATED FOR RANKS OF ALL TAXA COLLECTED BY GILL NETS IN THE
VICINITY OF NINE MILE POINT 1979 TO 1982

1982 181 1980 1979
1982 1.0 0.904  0.782 0.773
1981 -- 1.0 0.773 0.751
1980 -- -- 1.0 0.360
1979 -- -- -- 1.0
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occurrence of certain dominant species in yill net collections coincided with
eiiner spawning benavior (e.y., rainbow swelt and trouc percn during spriny and
brown bullneads in suamer) or teaperature preference (e.y., lake truut duriny
spring and fall and rainbow smelt in fall). In contrast alewife, spottail sni-
ner, and white sucker dre ubiquitous, appearing throuunout tne sampling season.

Altnough species composition remained fairly constant, variations in the size
of fisn populations nave peen observed tiarougnout Lake Ontario, as well as
localized fluctuations. Alewife and rainbow srelt, two species whicn dominate
the fisn comaunity in che vicinity of Nine /lile Point in terms of abundance,
have exhibited distinct oscillations in population size. Christie (1974) usiny
experimental ygill nets showed annual oscillations, wnich could vary ten-fuld,
in the size of the spawninj run of tne alewife from 1953 to 1370. Cnristie
(1974) also correlated certain peaks in the gill net data with siynificant
mortalities alony the lakeshore. In the vicinity of the Usweyo Steaw Station
in Oswego, New York, Lawler, #datusky and Skelly Engineers (LMS 1375) reported
fluctuations in natural concentrations of tie alewife population by as mucn as
800 percent frowm year to year. LMS (1977) also reported tnat populations of
alewife in the vicinity of iine rile Point vary Dy as wmucn as nalf an order of
mayniude. An important factur in the fluctuations in alewife aoundance appears
to be periodic larye die-offs of cne dalewife stocks during the spriny, possioly
due to low temperature shock (Granam 1956, in Colpy 1971) reported since tueir
introduction in the Great Lakes. In recent years Lue yredtest numbers were
recorded in 1974 and 1976 (LMS 1975, 1977). According to the FWS and NYSUEC
(Elrod et al. 1979, 1980), the population of alewife declined because of a
die-off during tne severe cold winter of 1976-1977. Losses were estimated as
hign as 60-75 percent of tne population in tne vicinity of the Nine Mile Point
promontory. This population decline was retrlected by decreasiny catcnes of
alewife in impingement collections from 1975 tnrouyn 1978 wnich were not only
recorded ac Nine Mile Point power plants, out alsu at Ontariv Hydro power
stations in Canadian waters (TI 1981). Accordinyg to the FWS (U'Gorman and
Bergstedt 1983, personal communication), Takewide populaticns of alewife
increased through 1981 and then decreased sligntly during 1982 as a result of a
probable die-off durinyg the winter of 1932.

Increases in the adult alewife population in the 1982 ygill net catches and
impingement cullections at James A. FitzPatrick were local and did not
correspond to tne lakewide population reduction as noted by the Uswegu FWS.
Larye impingement collections of youny-of-tine-year alewife Juring August
through Octooer 1981 at the Nine Mile Point power plants were not experienced
at the Ginna or Russell power plants near Rocnester, New York (Dakin 1982,
personal communication). Local fluctuations in the size of spawning alewife
populacions collected by ygill nets are not unique to the Hine Mile Point
vicinity but nave also been recorded in the Bay of Quinte in Lake Jntario frou
1958 to 1972 (Cnristie 1974). Tne size and cundition cof future alewite stocks
would wost likely be influenced vy climatic conditions and possivly Dy tine
numoers of salmonids stocked (0'Gorman and Berystedt 1982, 1983 persovnal
communication).

Rainbow smelt populations have alsu displayed some osciliations in tne Great
Lakes from year to year. Introduced in 1912 in Lake iticnigan, populations of
rainbow smelt became abundant in Lake Ontario in the late 1940s (Christie
1974). Tnis species nas also veen noted to suffer large population lTosses
possibly as a result of disease (Van Uosten 1947, in Scott and Crossiman 1973),
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as noted in Lake Hurun and Lake Micnijan in 1942-1946 and in Lake Erie as
recently as 1969 (Scott and Crossman 1973). Rupp (1968, in Kircneis and
Staniey 1981) snowed ten-fold variations in rainbow swelt abundance during the
spawning runs in Branch Lake, iMaine over an 8-year period. Commercial yield of
rainbow sinelt (christie 1974) was noted to decline in Lake Ontaric frowm 1960
through 1970 and then increase after 1970. Studies by NYSDEC and FWS indicated
an eleven-fold increase in rainbow smelt populations from 1972-1978 (TI 1381).

Yearly oscillations in the lakewide rainbuw suelt population were noted by the
biologists at the Uswego Fish and Wildlife Station (U'uorman and Berystedt
1982, 1983 personal comaunication). As gill net collections of rainbow saelt
over tne past four years were low when compared to population estimates and,
because no aye measurement determinations of the adults were wade, a population
trend in the vicinity of Nine Mile Point cannot pe identified clearly.

However, the nunber of smelt caught by yill nets in ctne vicinity of Nine Mile
Point nas shown an increase from 1979 (TI 1980) wnen only 103 rainuow suelt
were cauyht compared wich 466 rainbow smelt in 1981 (EA 1982) and 473 rainbow
smelt collected in 1982. In conclusion, gill net surveys in the nNine wile
Point vicinity during 1982 did not reveal any significant changes in the area's
smelt populatiuns. Nevertheless, increases in the local population of alewife
were observed. Rainbow saelt also are not evenly distributed in Lake Untario.
The FWS estimated tnat nearly nalf the rainbow smelt in all U.S. waters of Lake
Ontario were concentrated around Cape Vincent (TI 1981).

Thus it appears that changes in relative abundance of fish populations in tne
vicinity of Nine Wile Point are tne result of fluctuations in natural mortality
and variation in both localized and lakewide spawning success of various
species which compose the local fish community. Such oscillations in popula-
tion size of various species should not be confused witn community instability
in an ecoloyical sense. Stapility has numerous definitions and connotations
with respect to ecosystems but very generally refers co the ability of a system
to remain relatively similar to itself in the presence of perturbation (Levin
1975). That is stability is some measure of the response of a system and its
ability to oscillate about and return to sowe "equilibrium state." Therefore a
certain level of fluctuation in population size among various species in a
comaunity is innerent in the concept of stability as an ecosystem responds to
chanyes or extraies in natural and anthropogenic factors in the biotic and
abiotic enviromment.

No long-temn trends toward reductions in the major fisn population in the
vicinity of Nine Mila Point have been apparent. The ubserved fluctuations in
population size appear to nave occurred over a range within the avility of
those populations to maintain themselves. Tne success of these populations
will wost likely be determined by natural environmental factors (e.g.,
temperature, disease) and man-induced chianges in the tropnic structure (e.g.,
salmonid stocking proyrams).

5.5 SUMMARY
Impingement of fish by Nine dile Point Unit 1 and Janes A. FitzPatrick power

plants appears to nave little affect on the fish cowmunity structure or fish
population size in the vicinity of Wine ilile Point or on the entire Lake
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Ontario aquatic ecosystem. [upingement of fisn at the power plants tends tu
affect the populations in the manner of a stationary predacor, as discussed Dy
Voigtlander (1980); tne fish populations can yenerally adapt to the pradator.

Species composition in tne vicinity of Nine Mile Point nhas shown little
variation from year to year. Natural bivlogical factours sucn as nabitat and
temperature preference, schooling, and migration benavior play an important
role in seasonal variations in species occurrence or absence. Oscillations in
fish abundance reflect the biology of species coupled with interactions among
species and variable environmental factors. While certain fisn species around
Nine Mile Point, such as alewife and rainoow smelt, exnibit wide fluctuations
in population size, uther species, such as whita sucker, remain fairly static.

In conclusion, no alterations to the existing fisn comunity or population
levels occurred as a result of power plant operation in the iine dile Puint
ared during 1982 based on the impingement study. No incidents of cold snhock
to fisn due to shutdowns at either plant were reported or observed during 198Z.

No rare, endangered, or threatened fisi species were collected in the Wine iiile
Point area during 1932. MNo Corbicula sp. mollusks were found in the 1982
impingement collections av Nine Mile Point Unit 1 or Jawes A. FiczPatrick puwer
plants. High jupingement astimates at Nine Mile Point Unit 1 in January 1982
reflected a larye recruitment of young-of-tne-year rainbow swelit. Hiyn
impingement estimates at Jawes A. FitzPatrick in July 1962 reflecied a largye
local spawniny population of alewife and in Decemver 1982 rafliected one largye,
wind-induced catch of youny-of-the-year rainbow smelt. Finally, no unusual or
hiygh occurrenc2 of Jiseases, parasites, or cther ebunormalities were noted on
the fisn collected in tne Nine Mile Point vicinity during 1982.
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APPENDIX A

FISHERIES TABLES A-1 THROUGH A-3



TABLE A-1 TEMPORAL ABUNDANCE OF SELECT KEY (RIS) SPECIES CULLECTED 8Y

GILL NETS, 1982

Catch Per 12-Hour Set

(a)

Species APR MAY JUL AUG SEP OCT__ NOV DEC
Alewife 175 125 573 101 49 0 51 24
Rainbow smelt 41 8 0.3 0 0 0 12 0.3
Spottail shiner 2 4 93 37 1 15 0.3
Smallmouth bass 0.3 0.3 0.3 3 3 0 0 0
White perch 1.3 1 4 4 0.5 0 0.3 0
Yellow perch 0.3 0 6 2 4 0 6 0

Total Catch 219.9 138.3 423.3 676.6 147 58.5 1 34.3 24.6

(a) Mean catch rate of four transects.



TABLE A-2 SPATIAL AND TEMPORAL DISTRIBUTIUN UF SELECT KEY (RIS) SPECIES
COLLECTED BY GILL NETS, 1982

Catch Per 12-Hour Set(a) Annual
Transect  APR  MAY JUN JUL  AUG SEP OCT  NOV  DEC  Mean
Alewife
NMPW 303 75 298 678 115 50 0 56 2 175
NMPP 176 90 3485 732 76 94 0 49 34 176
FITZ 92 112 284 504 101 5 J * 39 132
NMPE 128 222 434 377 111 16 4] 52 20 160
Rainbow smelt
NAPW 7 4 0 0 0 0 U 8 0 2
NMPP 11 14 2 0 0 0 U 2 0 3
FITZ 101 7 1 0 0 0 0 14 0 14
NMPE 45 8 1 1 0 0 1) 24 1 -
Spottail shiner
NAPwW 2 4 21 115 4 1 2 30 0 20
NAPP 0 2 60 %4 1 1 i 28 0 16
FITZ 0 1 62 9% 134 0 1 3 1 33
WPE 5 1 105 105 9 4 0 Q 0 25
Snal limouth bass
N1PW 0 1 0 1 3 0 0 0 0 0.5
NMPP 0 0 1 0 2 1 0 0 0 0.4
FITZ 1 0 0 0 5 8 0 0 0 2
NMPE 0 0 0 0 1 1 0 0 0 0.2
Wnite perch
NMPW 2 1 6 - 9 0 0 0 0 3
NMPP 0 1 1 4 4 2 0 1l 0 1.4
FITZ 2 1 1 1 3 0 0 0 0 0.8
NMPE 1 1 4 3 1 0 0 0 0 1.1
Yel low perch
NviPW 0 0 4 9 1 3 0 5 0 2
PP 0 0 3 9 1 3 0 R 0 3
FITZ 1 0 4 2 2 7 0 4 0 2
NPE 0 0 3 2 2 3 0 4 0 2

(a) Data are rounded to nunbers of whole fisn.

A-2



TABLE A-3 LENGTH DISTRIBUTION OF SELECT REFRESENTATIVE XHP(WTMI SPEC!ES
......................................... ~COLLECIED.EY GILL_METS. 1982 _ _ . . ..

aLEUIEE

Longtb fotervals i) oo
9000‘ 11000' 130.0‘ 150.0‘ 17000‘ ,9000‘ ?iO-O' ?30.0
_Date. 102.9  129.9 149.9 182.9 189.9 209.% 229.% 249.9

APR 82 0 0 2 93 199 13 11 0

KAY B2 0 2 3 73 74 | 7 0 0

JUN 82 0 0 ) 89 21 4 0 0

JuL 82 2 5 é 115 188 4 0 0

AUG 82 0 1 7 §3 199 15 e 3

SEP 82 0 0 3 2 92 ] 0 0

0cT 82 0 0 0 0 0 0 0 0

NOV 82 0 0 ] 87 48 2 0 0

DEC 82 0 0 0 41 5 1 0 0
Interval Totals 2 8 29 519 1247 53 13 3

Eande

Date. e ML St (S MIN. _MED.  _MAX.

APR 82 1,12 320 1247 12.4 148.0 173.0 228.0

HAY 82 730 305 173.8 9.7 128.0 174.0 204.0

JUN 82 24444 320 172.8 9.1 131.0 173.0 204.0

Jut. 82 4,445 20 120,0 12.8 105.0 173.0 192.0

AUG 82 509 320 1739 12.7 116,0 174.0 240.0

SEP 82 35 126 14,5 9.8 143, 0 175.0 199.0

ocr 82 0 0 0.0 0.0 0.0 0.0 0.0

NOV 82 45 180 148.2 11.0 143.0 148.0 208.0

LEC 82 ) 104 171.% 9.1 151.0 171.0 199.0
Suasary Totals 90629 1,974 172,72 11,4 105.0 240.0

P = Nuaber of unmeasured ordanisasi

N = Nusber of lengthsi MIN = Shortest lendth
X = Mean lendgthi MED - Median lensth

S = Standard deviationi MAX = Greatest lendth




O . S ST e S e SR NSO el R T - 0 R IS S S e S

EaINBOU_SHELI

Leosth. futervals_ (84) o
110.0- 130.0- 150.0- 1720.0- 1%90.0- 210.0- 230.0- 250.0-
Date. 129.9 143.%  149.%  189.9 20%.9 22%.% 249.9 24%.%

AFR 82 k| 72 13 3 9 é $ 1
MAY 82 0 19 2 : ) 8 1 0
JUN 83 0 g 3 3 (oJ 0 0 0
A 82 8 0 b 0 0 3 ; ;
SEF 82 0 0 0 0 0 0 0 0
OocT 92 0 0 0 0 0 0 0 0
NOV 82 0 1 13 14 1 1 2 0
DEC 82 0 0 1 0 0 0 0 0
Interval Totals 3 94 98 b | 15 15 9 1
i Banse
Date. b e eedes SR - ML - EER. L
APR 82 214 133 158.7 28.8 124.0 148.0 254.0
NAY 82 0 ¢4 187,64 28,7 134.0 159.0 232.,0
JUN 82 0 & 1580.2 14,1 1372.0 1464.5 182.0
JUL 82 0 1 185 2,0 45,0 185.0 185.0
AlG 82 0 0 0.0 0.0 0.0 0.0 0.0
SEF 82 ¢ 0 06,0 0.0 0.0 0.0 6.0
ocT 82 0 0 0.0 0.0 0.0 0.0 0.0
OV 82 0 52 120.3 193 144,0 145.0 241.0
DEC 82 0 1 185.0 0.0 165.0 165.0 145.0
Sussary Totals 214 297 163.3 25,8 124.0 254.0

F = Nusber of unaeasured ordanisasi

N = Nuaber of lensthsi MIN = Shortest lendt,
A = Mean lenstig HMED = Medisn lendth

SD = Standard devistioni MAX = Greatest lendth



........................................................ f BT IS SN O S e TRl A

UHITE_EEECH

- SRR TR T . o i ormm it e s
90!0' 11000' ‘30.0’ 15000' 170.0' l90o°' 21000' 230-0' 250.0- 270-0' 2?000' 3‘000’
109.2  129.9  149.% 149.9 182.% 209.9 229.9 242.% 249.9 282.9 309.%  29.%

1 0 0 0 0 0 1 2 1 2 1 ¢
0 0 0 0 0 0 4 3 0 0 0 0
0 0 0 0 1 0 S 9 3 2 1 0
0 0 1 0 1 2 S 15 4 % 2 0
0 ¢ 0 2 0 2 4 7 11 s 1
0 0 0 0 0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 ¢ 0
2 0 1 2 2 M 20 37 19 9 § 1
Bande
s - e - - e JMIN. _MED. _MAX.
0 8 232.5 44,5 91.0 258.0 295.0
0 7 222.0 9.4 210,0 229.0 240.0
0 a 2397 2.9 185.0 235.0 291.0
0 32 238.7 3.7 149.0 240.5 1300.0
0 32 M55 M. 156.0 250.0 311.0
0 2 2995 134 220,0 229.5 239.0
0 0 0. 0.9 4,0 0.0 0.0
0 1 2.0 0.0 92.0 97,0 92.0
0 0 0.0 0.0 0.0 0.0 0.0
Susmary Totals 0 103 238.6 35,0 91.0 311.0

P = Nusber of unmeasurcd ordanisuss

N = Nuaber of lengthsi MIN = Shortest length
X = Nean lengtii MEDR = Median lendth

Sh = Standard deviationi MAX = Greatest lenstl

- ———
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......................................... TR | | 3R RS

SEOTISIL_SHINEE
Leasth_loteryals. (MH)._

9000“ 11000‘ 13000' ........

-Date. il o e s - 109,92 129.9 149.% -NIN.
APR 82 0 14 229 6.2 0 13 1 13,0
KAY 82 0 14 111.8 5.7 S ? 0 98.
Jun 82 134 184 1188 87 28 138 18 §7.0
ML 82 73 2 119.7 8.8 41 212 43 100,0
A6 82 2 2 1t 8.2 15 43 4 98.0

F 82 1 5 130 8.2 ¥4 0 106,0
ory 82 0 4 11535 10,0 2 2 0 105.0
NOV 82 0 8% 161 6 12 55 2 105.0
EC 82 0 1 105.0 0.0 1 0 0 105.0
Totals 1,038 &N 118,0 8.7 128 475 48 97,0

P = Mumber of unmeasured organisusi

N - Nugber of lendthsi MIN = Shortest !endgth
% = Hean leadtin MEDR = Median lendth

Sh = Standard devistions MAX = Grestest lensth
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SHALLMOUTH_BASS
Leosth_lotervals_(HH)

o

290,0- 310,0- 330,0- 350.0- 370.0- 390.0- 210.0- 430.0- 450.0-

Date. _P._ .M. 4. .Sh. 309.9 329.9 149.9 349.2 389.9
APK 82 0 1 380.0 0.0 0 0 0 0 1
HaY 82 0 1 37,0 0.0 0 1 0 0 0
N 82 0 1 298.0 0.0 1 0 0 0 0
82 0 1 309.6 0.0 0 0 ) 0 0
AllG 82 0 19 34%9.7 44.0 1 3 Bl 2 2
SEF 82 0 10 355.2 28.9 0 2 2 3 i
0cy 8 0 0 0.0 0.0 D 0 0 0 0
NOY 82 0 0 0.0 0.0 0 0 0 0 0
HED 42 0 0 0.0 0.0 0 0 0 0
Suasary
Totals 0 33 383.4 40,2 2 s $ - B

P = nuabar of uneeasured ordanisess

N = nusber of lendthsi MIN = Shortest lendth
X = wean lendthi MED = Median lendth

SO = Standard deviationi MRY = Greatest lendth
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APPENDIX B

IMPINGEMENT TABLES B-1 THROUGH B-10



euetBBLE 8-1__PLANT CPERAIING COMDITIONS AT _NINE MILE SOINT UNIT 1 NUCLEAR STAIIOU DURING 1982 .
STATION: MNine.Mile Zuiat

CO 3TN b (gt 20ecD QOO QU CMN ko tadt 30+

Bt P Pt s et o B e

19

T O e e

e e L L L

5 g, of

Circulating
datac uses

PAPIPAPAPIPIN DN Sp AP A APSPAPI PP IPATICIT AN IFITATITINITIT AT TS D

No, of
Service
dater. Zusss

P e e e e b Ll el e o e e e e el Sl el O e S

STATION: ¥ins.Sile.Boiut

FIAPATIPIPIPIPIPITICIPIPACIPATICIPIPIPIPIN F FOTATIEATILD

e el el L e e e e e e e e e e e L I S S e

Tatal Voluse () of
—eeewatar Sussecd. ...

1209998.8

8"736 8

llu.?’é 8
11327"6 8
1162718.8
A1J473603

B-1

SONTH: Jaouasy.1982

Mean flactricsl --leseeralures.(ll.

Gutcut (HHel. Intake Uizcharze
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&12
812
sll
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s
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s74
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511
410
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11
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s09
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PR ---1ABLE B8=1_(CONT.) Arsein -

STATION Mine.¥1lae.2ci0% MONTH? ¥szch 1982
v“o- ‘Gf hn, Of
Circulating Service Totel Volume (a3) of  Mean Electrical  _.leseecalures.ill
Jale  Watec.Buases  dater fuses ... sataclusead. ...  .Quisut. lbMel. luolike  lischarse
i 2 H 1155484.8 384 0.2 o &
3 Py 1 1153484.8 810 -0.2 217
ki ¥4 1 1155484.8 508 0:S ps N
H ‘s 1 1155484,3 503 -3, 213
S 2 1 1135484.8 il o] -0.2 2.4
4 2 i 1155484.8 408 [+ 1% 4
7 3 1 u%%.s 309 3.4 .2
8 2 i 1155434,3 11 -0,3 21,4
10 2 1 1155484.8 609 0.3 2o
i1 2 i 1155484.3 st 0.7 iy 8
12 4 | 155484.8 811 03 2242
13 P4 1 1155484.8 510 20 23,4
14 . i 1155484, 811 .9 22
1% s { 1155484,8 412 1.2 els
16 e i 1195484.8 §09 1.1 P A
17 p 1 1153484,3 419 1.3 231
18 b i 1195484.3 508 % 23.8
3 2 1 1155484.8 374 1.4 225
20 2/0 i 2452458.01 0 NAL NAL
¥d | ] 1 49083,4 0 NA NA
&2 0 1 490535 0 HA NA
] 8 1 9051, 0 NA NA
24 9 1 49053.4 0 NA NA
25 0 ! 49033.4 0 NA A
25 Q { 49053.4 0 NA A
7 9 1 43403.,2 9 NA A
2 0 i 43403.2 0 i NA
9 0 1 43501.2 0 NA N&
30 3 $3503.2 0 NA NA
32 0 1 43501.2 0 NA NA
STATION: dine.Sile_Poict MONTH: Seril 1982
! 3 i 43403,2 0 HA NA
- 0 i 43501,2 0 WA NA
3 b 1 4;.5'.‘3. 9 HA HA
4 9 i 13403.2 0 NA NA
% d i 43503.2 0 NA R
& 0 1 32702.4 9 NA w4
7 ¢ 1 o700:4 9 N A
3 0 i 327024 0 HA NA
? ] 1 327024 i) A NA
10 0 b 2702+ 0 NA NA&
11 ¢ i 7024 0 NA WA
12 0 1 32702.4 0 NA NA
13 0 1 J2702.4 0 WA NK
4 0 ! 32702,4 0 RE A
13 0 1 327202, 0 WA A
14 0 i 32702.4 9 NA NA
1?7 0 ! 12702.4 0 HA NA
i3 0 i 32702.4 0 A NA
19 0 H 32702.4 ¢ WA NA
20 9 1 32702.4 0 NE NA
. 0 1 32702.4 0 NA NA
22 0 { 327024 0 NA NA
2 b 4 327024 0 A NA
24 0 i 49053.4 0 NA NA
i ¢ i 49053.4 0 R A
o 0 i 49053.5 0 N& NA
&7 ] 1 490534 9 NA NA
28 ¢ 1 490353.5 0 YA NA
Vs d 0 { 49053.4 0 N& Ha
30 0 i 49053.4 0 NA NA
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1aBLE 31 [CONT.L

STATION: Mine.Sile.Boint

No. of
Circulating
sater_fuses

GO OODOUOOODOUODOOODOOOVDOOOLOOOOOD

Ho, of
Service
dater_Euses

L e e o e e e e e e e e e e e

STATION: Mine.¥ile.Psiot

OGO OUOOOOOOOUOODODOOOOOCODDUDSOOD

B T L e e S el L o e S e SR =

Totzl Yolune (a3} of
——e-satar.ussed. . .

49053.4
49053,6
49057, 4
49055.4
49053, 6
49053,4
49053.4
49053.5
49033.4
49053.4
49053.4
49053, 4
i
490§§.6
49053,

49053.4
49053.4
490534
~90$3.6
49053.4
49073.5
49053.4
49053.4
49053.6
49053.6
49053, 4
49053.6
49053.4
‘9 o 06
49053.48

49051.4
49053.4

B-3

MONTH! ¥iy.1982

%ean Electrical
--Dubeul_llle).

DOOOODOOOOOODOUOVDOODOODOOUD D OO O DO D

MONTH! Juge.i282

LOOOUOOOOCOOOOCOOCOUOUOOOUOOIODDIDDODD

.. leaperatures.Cl.

Iotake

NA&
HA
NA
NA
NA

EEFTEFEETETEETSTEET

FEEEEEFEE

FEETETSTEEITEETITEITTEET S 885 F

Discharse
VA

NA
q&
NA

NA

NA

Na
NA
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N T L L L e
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Total Yolumwe (ad) of
-——m-dater. fussed.. .
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49053.4
490538
49053.4
49053.4
490%83.4
49053.6
49053.4
49033.4
49053.4
49033, 4
$9954.4
$9954.4
39954.4

45404,8
$3404,8
45404.8

B-4

MONTH! Juls 1282

Mean Electrical
--guieut (M¥el.
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lotake
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VA
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NA
A
NA
NA
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M
NA
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HA
NA
NR
NA
NA
NA
HNA
NA

Jischarge

NA
N4
NA
RE]
NA
A
Hé
VA
HA
NA

A
N4
NA
NA
NA
NA
NA
NA
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A
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B el
COSJ0n NS (I PIraD Q0 JO- (N 5o Lt o v s

OO QOO Ee Cd o

STATION: Mine.dile.foict

No. of
Circulating
dater.fuses
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Service
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T T T = Ll o Ll o L e e e e e e e
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Total Voluse (a3} of
—ewedatel LusEEs. ...

§7039.9
47039.9
47029.9
§7039,9
§7039.9
§7019.9
§7039.9
§7039.9
§7039.9

71945.3
71945.3
71945.3
71945.3
71945.3
71945.3
71945.3
71945.3
71945.3
71945.3
71945.2
71945.3
71945.3
71945.3

71945.3
71945.3
71945.3
71945,3
71945,3
71948,3

35972,

B-5

MONTH: Scetester.1982

Mean Flectricel
-Jutaut. {Mdel.
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MONTH: October.l282
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NA
NA
A
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A
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NA
NA
NA
NA
A
NA

NA
NA
NA
NA
NA
A
)
Hg
NA

NA

NA
NQ
NA
A
Na
NA

N&
NA
A
NA
NA
NA
N4
NA
NA

Discharze

W&
NA
A
A
NA
NA
WA
NA
A
NA
NA
MR
N&
NA
NA
NA
WA
NA
NA
NA
A
NA
NA
NA
NA
NA
NA
NA
RL)
HNA

NA
NA
N&
NA
WA
NA

NA
WA
NA
HA
N&
NA

WA
1A
HA

NA
A

NA
l‘a

N&
NA
NG
N&
NA
WA



IABLE B-1 (CONT,L..
STATION: Mice ¥ile_Poiot MONTH! Noueaber.1282

No. of No. of
Circulating Service Tatal Voluse (a3) of Mean flectrical —-ledeeratuces. 0l
Jate  Watec.Puses  Waler.Bumes ... dater_Puseec.. .. -outzul_(MMe).  Ilutake  Discbarse

1 4} | 41044.5 0 NA N4
Py 0 1 51044,5 b} NA WA
3 0 1 £1044.5 0 NA NA
4 0 1 58119.3 0 A NA
S 0 1 $8319.3 9 NA N
5 0 1 $8319.3 0 MA NA
7 0 i 58219.3 ] N4 HA
3 0 1 $8319.3 0 N4 NA
9 0 1 58319.3 2 N4 &
10 ] i 45877.4 9 NA N
il 0 1 458734 0 HA HA
12 0 1 35873.4 0 A NA
{3 0 1 45871.4 0 N& NA
i1 0 i 44872.4 0 NA NA
15 0 1 448771.4 0 NA NA
14 0 1 44873.4 ] NA NA
17 ] 1 46873.4 0 NA NA
18 0 1 44871.4 0 NA NA
1% 0 1 44871.4 ] NA N4
20 0 1 446871,4 0 NA NA
21 % i 44877.4 ¢ NA NA
o 0 | 44871.,4 0 NA NA
23 ] 1 44877.4 0 WA NA
24 0 i $1778.8 0 NA NA
. 0 1 51778.8 ] NA NA
2 0 { 51778.8 0 VA NA
e 0 1 £1779.8 0 NA HA
<8 0 1 S177%.8 0 NA NA
29 0 1 $1778.8 0 NA WA
30 0 1 $1778.8 0 N4 NA
STATION: Mice.M¥ile.Poiot MONTM! Deceabor.1282
i 0 { $1778.8 0 N4 NA
2 0 1 €1778.8 ¢ NA MA
3 ] 1 51778.8 0 VA NA
4 0 { £1778.8 b} HA NA
g 0 1 $1778.8 J N4 A
5 0 1 51778.8 9 VA YA
7 9 4 51778.8 0 NA NA
9 0 { 51778.8 ] NA NA
9 0 1 51778.8 ¢ NA VA
10 0 1 §1778.8 0 NA uA
{1 0 i 51778.8 9 NA NA
12 0 i $1778. 0 NA NA
13 0 H 51778.8 0 NA N
14 0 1 $1778.8 0 NA NA
15 8 1 51779.8 0 VA NA&
| 0 i $1778. 0 NA NA
! 0 1 51778, 0 NA WA
1 0 i §1778.8 0 NA )
] 0 1 £1778.8 0 NA NA
p. 0 i $1778.8 0 N4 NA
21 0 1 $1778.8 0 NA N
2 ] i 35972.6 0 NA NA
. 0 i 359726 ] NA NA&
4 0 | 15972.4 0 NA Ha
23 0 1 339’2.6 0 N& N&
28 0 i 35972, 0 N4 NA
2 0 1 3.'.97‘.’.6 0 NA NA
p b} i 35972.6 0 NA HA
2 0 1 35972.4 0 NA AR
30 0 i 35972.4 0 Na NA
31 0 1 I5972.6 0 NA HA
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1. On 20 March 1982, NMP Unit 1 went off line. ‘'Ne4® resresent:s inforaation not rerorted on NMP
Unit 1 *401° wontily log.

HOTE! Total voluse of watar st » sean electrical outruts snd water loweersture inforwation are
11 darived frog NNP Unit ! °401° aonthly losg.
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---JABLE 322 BLANT DPERAIING COMOITIONS A1 JANES 5. FIIZRAIRICK NUCLEOR POUER.PLANI_DURING 1282

STATION: Jases.as.fitzPairick NONTH! Jacuaru.1282
No. of Ho, uf
Cireulating Sayvice Total Voluse (ad) of  Mean Electrical . _laseeralures..ll.
Jate  dater.Puses  datar-fuses dataz Pussed ... ..Oulzut. lsNel.  [otake  Discharse
: ; 1 /e ~J\n: 9:3 J»l 2'3
: : : ’HL:».«A: 0 1'4 10-/
3 1 4 792195e ¢ 1.3 1.4
3 1 i b b Ty 0 0.5 B
$ i 1 7921332 0 p 1% {s
4 4 ee 9 / e “
$ z i s 3 33 5
2 1 1 752158,.2 J {.3 1.
? : 1 752193:2 0 0.5 8.3
10 1 i P74 b 4 8 0.1 8.4
il 1 1 7521958 0 8.0 0.2
12 1 1 752199, 0 0.3 0.3
13 1 H 7521532 0 0.6 11
14 1 i 7921592 0 0.3 0.7
1S 1 1 752155.2 0 0.3 1l
14 1 1 7961952 0 0.3 0.9
17 1 1 752135.2 0 -0, 0.6
13 i { 752155:2 0 =0.1 0.7
19 1 1 7521952 0 0.1 8.9
20 i | ToatSved 0 1.9 % )
o § 1 i 74 a5k W, Q 0.2 0.6
22 i 1 Pine b 1Y 0 0.8 8.8
2 1 1 792153+2 0 1.8 1.8
24 1 1 7921582 0] 1.3 1.3
- S s ton b
¢ i 1 A ) 33 he
9 1 1 So155.2 9 1.5 1.4
o9 3 1 752133,2 0 1,1 1.1
30 1 | 7521582 0 2.6 0.2
i1 1 H 7921332 0 0.8 0.8
STAYION: Jases.da.EilzEatrick MOKTH? Eebruzru.1282
3 1 i 7521552 b 1.4 14
2 1 : 792155.2 0 0.3 2.3
3 i i F e b 0 0.9 0.8
- 1 1 i b B 0 b 2.4
- 1 1 7521952 0 1.3 1.4
4 1 1 752155.2 o 1.2 %,
7 1 i pie 74 B T 0 1.4 9.8
8 1 1 2521552 ¢ 0.5 04
9 1 7521552 0 0.6 3.4
10 i 1 ;a;.... g .3.‘/’ O.ﬁ
1 1 J3 . ’
4 i i 7851885 0 0.3 33
12 1 1 7021352 ¢ =0,? =03
14 i 1 752158.2 0 0.4 =042
IS 1 1 752139:2 0 0.1 0.3
:6 1 l 1 ‘e 0 °0.{ 002
17 1 1 7921532 0 0.1 0.2
18 1 i 792153.2 0 0.1 0.3
19 1 1 75215%5.2 0 1.4 9.7
e i i 7921552 2 el 0.8
i { 1 b 7430 19 0 8.2 0.8
o 1 1 752153.2 ) 0.4 0.5
o3 1 1 7921932 0 1.4 1.3
b | 1 1 o b e 0 0.9 0.2
P 1 { 7921392 9 ) 0.1
28 1 1 75215%5.8 0 9.3 0.4
b i 1 792155.2 0 =0.4 0.2
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TARLE 8-2 [CONT.)
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STATION: Jases.d..EitzPatzick
Nos of No. of

Circulating Sarvice

dater.Buses  Watar.Puaes

e
e S L
ro

()

2
cq-,utauuuuu-.o'-tuwt.;ur.-uul\hn.znv.:l.n

STATION: Jases.da.EilzBatrick

L L O L O o L e L e e e L e L R ]

—a

FAPICIPILIPIPITIPITIPIAPIPIPIFIFI O P ot 6 ot bt et b pa b ot b & s bd o

ry

FIPAPIPILIPILIPIPITIPICITIPITIFIPATITIPIPITITILITITATINITOND

Totsl Vsluge (ad) of
—eadaler. Cussed. ...

My ee A

iwbdddte

’S‘Nt e
fdbsww b

1315343,
1157519,
1012829.7
1012829.7
999674,
1320014,2
1683519,
2093607.4
2093607.6
2115191.2
2134774.8
2093407.6

19854689.7
2028874.9
2158338.4
2138338.4
2158338.4
2138338.4
2158338.4
2158358.4
21383%8.4
2158238.4

2178338.4
2158338.4
2138759.4
21583%6.4
21383%8.4
2198338.4
21382%9.4
21581%8.4
2138338.4
1985489.7
1944104.1
1964106, 1
1982489.7
1985689.7
1995689.7
2007273.3
2093607, 4
2115191.2
2030440.5
2070440.5

MONTH!: March. 1982

Mean flectrical
—-Outaul l¥iel.

MOHTHS
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Dale

STATION: Jases.du.fitzfatrick

No, af No. of
Cireulsting Sarvice
dater.fuses  Jaler.Buses

--JABLE 3:2_(CONI.)

Total Voluse (ad) of
Water Susked. .. .

Pl et
Gl P Aes D Q0D “JU0 LM e Lot I+

el el e
R L = L R R L e e e R L

LRI WIS

T L O L e L e o e o e e L R e e e e

STATION:

3

Gl ol Coll Gl ol Cnd Tl Gl G ol o Cnd o Gl o ol Gl o ol G i C ol Cnd Nrd Lad T

PATIPIPIPIPINGPI IPI P IPIPITIFIPININIT ST ILITITINILIPINRIT ISR S

Janes 2. EilzBatrick

PAPAPITICIPIVICIVICIPIPATIPIVIPI T IPAPIPIVIPITICIPILITINITALY

“1 483'8 v

MONTH! Hau.1282

Electricel
--.Llluz..aUl)-

341
244
843
843
J4d
S‘J

19
944
343

.-lepeeratyces.iLl.

lotake

7.3
4
§e4

G ALACALSL O LA LR ALA O 00 O 300 O 00 4 S5 O
0 00 SO Cd DIOP IO T B0 b e S

I I EEEZE N X EXNENLNSES RN ST R .

- . e ey

e O e 3 N0 e D L OPICD DN O B DI NG DN ICOPIPICD O b

* ® & v O " 9

-

-

- . -

. -

v
CACA el sl g ot v Z2 €D O D DO VDD O IOMA AT OJ0 o ~JOD 4 O~

B B e e e e

- * e ®

Discharge

24,7
-n
5.8
2345
b M |
3.

1-0
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U S P SIn. . | 3 5 1o P R ——

STATION: Jases.d..Eitzfatzick NONTH? Juls 1982
No, of No. cf
Cireulating Service Tata! Uoluae {a3) of  Mean Flectricsl . Jaseeratuzes.(C).
Data  datar.Buses  Water.Puses ... Water.Buseed.... ..Qutnub. (MMel.  Iotake | Discharse
1 3 2 2581584 820 153 ¥4
2 3 4 s | o4 15,1 33:7
i 3 3 I’zggggu 83 1%.4 3.9
4 3 e 2198358, 241 14,4 1.3
S 3 ‘2‘ gggm.: 841 }i.? ;E;
: i 3 ke e 16,4 13,8
8 3 e 21583%8.4 838 17.1 2.9
9 3 2 2158333, 4 3 12.3 5.7
10 1 2 21583%8.4 432 18.4 .
1 p . 1504310.4 208 14,4 20,2
12 Fd 2 1504310.4 0c 17,3 L5
13 . e 1504310.4 0 18.3 17,9
14 ; 4 1504110.4 9 18.9 18.?
1% . 2 1504110.4 0 18. 1.7
14 2 2 1504310,4 2 19,7 29:7
17 3 :.;’ ‘.‘:128338.: 408 2(‘).3 I'ig
1 v . 2 57 o/
i 3 by 3jegiea 4 3 5.9 4.7
<0 3 2 218398, 4 798 22,2 8.5
2 3 . 21583%8.4 308 20,3 12.1
22 3 Q 215R3%8.4 04 1.9 IR.1
. 3 p. 2159758, 4 01 2.8 13,9
24 k| b 2178758, 4 23.1 9.1
25 3 2 2158359.4 2.4 1.3
26 3 F 2158358.4 203 2.8 9.2
el 3 . 2158359, 4 302 3.1 9.3
2 3 2 21597%8.4 801 2.3 18.7
s | 3 Q 21581%8.4 304 22.2 ki: 8
30 3 2 215835804 m 5(.0‘\ 380"
1 3 . 21587%8.4 R 2, 15.0
STATION? James.8a..Filzzatrick SONTH? Qususi.i282
{ K 2 21532%8.4 383 2.2 18,3
2 3 . 21583584 802 2.2 NG
1 k] 2 2158738.4 204 219 4.0
i i : 3158380 « 2, TR
s 3 pd 2158123, 4 782 ol 7.4
§ 3 2 21583%8.4 800 20.9 37.0
7 3 2 2158338.4 803 N1 37:2
3 3 by 21583%58.4 303 s %4 37:3
9 3 P4 2198378.4 805 20,8 38.9
- . e “dr ‘
ﬁ' % 3 2% 4 303 . .7
13 k! 4 2158338, 4 2 M, 12,5
14 3 bl 2158358.4 804 21.4 7.4
15 3 2 21583%3.4 N3 b 37,8
14 k| 2 21583%8. 4 204 21.9 7.8
17 3 2 21583%8.4 803 e .
18 k| 2 21583%8.4 304 2. 38,1
19 k{ pd 2158353.4 303 2.3 3.2
20 3 2 21581%58.4 301 2,4 i
P4 3 e 21583%8.4 994 b3 Y 7.2
‘.‘é 3 ;‘ 2%58358.0 810 gi ’ (l) 13!7.}
. - - 0‘ Y9 7&
2% i 3 ’.‘x;gggu 309 5.3 .4
e 3 . 2158358.4 211 20,8 374
e Lo TR oo
by 5 3 3128780, 4 314 9.7 16,1
Fad k| 2 21583%8.4 817 19,1 57
10 k| P 2158358.4 814 19.4 3.8
n 3 P4 2158278.4 31s 19.?7 14,0
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i o oo JABLE 822 (CONT.l... .. —

STATION: Jases.d..EitaBatzick MONTH! Scetesber.i982
No. aof No. of
Circulating Sarvice Tats! Yoluse (ad) of  Mean Electirical _.Jaseeratures.(Cl.
Date Watac Puses  UWatac Puses ... Watec.Puased.... . lutaud.Mle)l.  Iotake  Discbarse
3 3 ':‘ 5128358.4 814 19.4 15.9
b/ M e u’ 1 W
: 3 : Hgeed 24 V'
2 3 2 2138358.: g{; {g:{ 3%.7
- ’ > D J‘b
3 3 5 ’éxig ' 818 18.9 g.s
g 3 b4 215R358.4 815 1.5 34,9
§ 3 2 21583%8.4 81 18,4 3.9
10 3 2 2158138.4 813 18.5 I5.1
i 3 P4 2158358.4 418 1¥.3 12.4
12 3 pd 21583%8.4 708 18.4 0.3
13 3 2 21582%8.4 804 18.% 34,8
14 1 2 21583%8.4 308 18.4 e
15 3 pd 2158358, 811 {9.3 331
14 3 2 21583%8.4 215 18.7 5.0
1:9' g ';’ glggﬁgA giﬁ 1!:.1 ;;5
1 o 4 o0 17.1 W4
19 3 3 Heered at? 17.3 1.?
:o 3 2 51083‘80 8: 160./ 33-3
’1 : : 24 i T ¢
p : 1 . .
53 3 5 S;s 350 171 i
4 3 2 ’!oRJSB 4 819 18.7 33.3
P71 e S VR
55 3 % 3159750, 4 EW) 14,4 73
o 3 rd 21°R3%58,4 a2 36:7 33.3
29 3 P4 21583%8,4 821 16.3 3.0
20 3 2 21583%8.4 822 16,2 1.2
STATION: Jases.A..fitzBataick MONTH: QOctober. 1992
¥ 3 2 2158358, 4 821 14.4 i3
r, 1 2 2158398.4 321 1%.1 12.0
3 3 e 21583%8. l 827 16,5 2.4
4 k| 2 "158;3 824 14,3 3.3
S 3 . 2158758.4 824 14,4 .4
4 K v 21583%8.4 221 15.8 32.2
4 e . 1931334,4 A01 15.4 .7
8 g 2 1871334,4 Ne 16.0 15.82
? ' e 1831534.4 0 15.8 19:7
10 P P4 1831334,4 ¢ 8.3 2.4
'i;‘ “.: x2 18:15;334.4 g "\: gg
12 s 1 3 gﬁ 0 §:7 7.4
i4 2 1 1314 ) 10.5 11,4
i1 e toE
17 P4 1 132%2%.2 0 128 13.8
18 2 1 1315343.2 74t 12:8 190
19 3 P 1938525.4 194 12:7 24,4
20 3 2 19385254 150 12,7 24,3
s 3 e 1933525, 4 167 122 24,0
22 3 2 1938825.6 532 12.4 po 1%
23 3 b 193857%.4 441 12.3 rid3
24 3 2 19385“5. 759 12.4 2.1
. 3 . 1938525.4 214 13:3 29.9
26 3 Py 2938&...6 820 12.2 o 2% i
2 3 2 193852%.% 820 2o .2
k| Y4 193882, 4 ¢4 12.1 29.9
33 3 2 {070838 | & it 11,9 %0.7
30 3 e '9!35‘.,. 451 12, 27.2
3 3 2 19385254 743 - 70,1
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—_ — o TaBLE B=2_(CONT....... - -

STATION: Jases.d..EitzPatsick MONTH! Moveabar 1282
No. of No,» af
Cireulsting Servic To.3] Voluse (ad) «f  Mean Electrical . Teseerstuces.ili.
Dale  Uatar.Buses  Bater.Buses ... dalerBusred.... . Jutaul.l¥Bel. Iotske  Discharse
i 3 P4 21583%8.4 308 12:7 0.2
< 3 2 21783%8.4 814 12:2 9.4
3 3 F 21583%8.4 8 12:7 0.3
4 3 2 2158358,4 220 12.9 30.4
s 3 s 2158358.4 0% 102 9.2
$ 3 2 2158358.4 20 10.9 9.2
? 3 3 3188383, 30 10.4 39.8
3 3 V4 158358.4 319 10.4 8.9
b4 3 P4 2158358.4 819 10.8 P 0
10 3 2 21593%8.4 820 10.4 23.9
11 k! Py 21583%8.4 819 10.1 8.6
12 3 2 2158158,4 706 10.4 26.8
13 3 2 2159758.4 S04 9.7 23,2
14 3 < 225835 N €17 9,4 22.9
15 3 P4 21587%8.4 524 8.7 o
18 3 . 2158358.4 7348 9.1 2841
17 1 Py 2158358, 4 218 9.2 2.9
18 % 2 21%87%8.4 824 9.2 22,9
19 2 2158758, 4 819 0,3 .2
2 3 2 2158373, 4 22 9.4 28.4
a1 3 2 2158158.4 821 9.4 2.9
22 3 s 2158158.4 82! 9.3 28.2
= k] < 21503%8.4 21 9.2 7.9
24 3 3 21508358.4 823 °.0 a7
o k! p4 21583%8.4 924 7.3 2.3
2 3 2 21581%8.4 823 7.9 26.3
“o k! 4 21581%9.4 872 262 82
o) 3 2 2158358.4 2 2.4 28.%
Fo | 3 = 2158358, 4 82! 7.3 28,3
30 3 : 2158358.4 82 4.8 .9
STATION: Jases.B..Sitzfatrick MONTH? Daceabar.i282
1 3 s 2158738.4 224 2,2 2,8
2 k| L 2158358.4 822 7¢7 3.
3 3 . 1593594 y4 3 b5
4 3 2 2158358.4 822 8.1 2.0
S 3 e 21583%9.4 e 8.3 a2
4 3 2 2150158.4 222 a,1 27,1
7 3 2 21887%8.4 822 747 5.7
8 3 2 21593%8.4 822 2.9 25,8
9 3 o 2198358.4 221 7.4 2.4
4+ 3 2 2158358.4 309 5.2 o 350
:‘1’ Zzi :." 2§§8H3.4 §~§ g.g ’-‘-‘1.3
4 - : 0‘ -~ LN n-gn-’
13 3 2 2158754 851 1.7 5.2
14 3 2 2198358.4 823 €4 24,2
1S 3 pd 2158378.4 82s 5.9 9.2
16 32 2 1871334,4 429 % 18,2
17 2 e 1504310.4 F] 50 32
18 o . 1504310.4 0 4,4 &7
19 4 2 1504310.4 4,4 63
20 2 e 1504310.4 0 4,0 4.5
4| e P 1504310.4 0 - 1. o 1% g
22 2 pd 1504310.4 25h 4,5 2.8
23 3 2 1871774.4 419 4.3 19.4
:‘ 3 2 : 583580‘ 157 ‘Ol :;o?
23 3 pd 21583%8. 4 82 4.7 24,9
26 3 2 21583%8.4 314 4,2 23.5
2 kf 2 21583%8.4 825 4.§ ::;
:9 3 2 2:‘ 580‘ 8:5 4. 38
Y4 4 3 s 2158&}!58.4 R2S " 5.8
30 3 2 2158358.4 824 1.5 23:3
n 3 2 21583%8.4 32 4.4 po
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{ JaN - B MAR - slant off line
? &R - plsnt on lire
1o JUL - slant off line
éé ;gl. - :lutn Fr; line

0CT - »lant o ne
28‘&:? - zlant on }im.
17 0EC - #lant off line.
23 EC - #lant on line,

Joluse of water »umeed 2ach day wes derived fros 3ross circulating weter flow dete reecrted in
Jrawes A FitzPabvick '401° gonthls rerorts. Waisr volumes were corrected for tempering when
aralicsbles Power production is daily sverage (3ross MMe) frow Jases A. FitzPatrick *401°
sontily resorts. ALl tosseralures eare derived froe James A, FitoPatrick *401° monthly
reecrts, Averade intske tesrerstures were from the sain condenser ilet water boxes which do
mﬂaft = toarering affects, Averade dischavde teaperstures were taken in the discharae
turinel,
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U | ) — EEREal. | o Rak . i e T | e
Nuster . 2.  ONusber _. 2. MNusber _ I Musber _.2. Muster __2.  Musber _.2. Musber _.I.

Rainbow swelt 5053 §2.5 49 &3.4 282 8% 30 58.8 1 10.0 - e v -
Alewife 1,082 14.5 S 0.4 1 7 1 21.8 2 2040 - - - -
Seulyin &1 8.7 194 22,4 41 1541 4 7.8 3 3.0 - - - -
Bizzard shad 29 3.9 3 3.5 > S 1 2,0 s - vl - i -
White rerch 8 1.3 14 1.4 ' SRS [ = - - - sted - fos -
Seottail shiner 57 0.8 24 I 33 - - " - - - = -
?rmhsh - 717' 5.2 .,‘: 9’.."4 l: 3.2 1 2,0 - o 1 3.3 o -
hreesrine sti 2 2 ' ' - - oo s e s s e
Fuerald shuner .’?7 0.4 7 2.0 3 0.; 2 3.9 v - b s v >
White bass 3 0.5 1 04 1 0.2 e - - s s - - e
Yellow perch 23 0.3 3 0.4 2 0.5 - - - - s v - -
Rock bass 2 0.3 2 0.2 1 0.2 - s - - v -> - .
Bluasill 15 0.2 s e — e -~ > - = - e - -
Trout-rerch 4 0.1 J 0.3 § 1.5 i - v - - we - -
Tessellated darter 2 1T o I _— - - - I .0 1 333 - -
Elick crarrie 8 0.1 mw, oy e - - - - o - - -
Minnow fowily 4 0.1 1 01 o, - - -~ - - - - - o
Goldfish 3. 3 1 0 - — - - - -~ - - -
Lake chub 1 0.1 1 0. o - - - - -- - - - --
w Pusrkinseed 5 0.1 - . = - - - -~ - - - - - -
b X Auerican eel A | - , | = o o 1 2 e - - - ve g
» Central audainnow — W o - e 1 2.0 1 10,0 = i e o
Sealleouti hass i 3 1 0.1 - == - - -- -~ - -- - --
Freshwater drus 2- 3 - - = -- - -- -~ -- - -- -~
Brown trout e - - - .- - - - .- 1 BI - -
S*unecat - -l - = e e - e - 5 - e -
Whate cravpie S | - - -- -- - -- -- -- - -- - --
Unsdentified fish [ - = - - -~ - - -- -- -- .- --
Tatal 79483 844 4035 91 10 3 0

-

(3) Fish iapinded on inorerative troveling <creen could not be collected cind rrucessed and are excluded from this toble.

nOTCS ;7' refrasents ¢ brace rercaniate of less thon 0u1 sercents Fercentide totsls way it eausl 100 percent due
@ TOUNGInS.
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Srottail shiner
Fraufish
Thieespine sticklebach
Escrald shiner
WH(:‘ bass
Yollow perch
Rock bass

‘Au.:ull
Trout-perch

le3s l'\»ttl ferter
Eleck crasrie
Nirow family
Galdfish
lake chud
Pusrkinseed
Aserican ael
Central sudsinnow
Seal lwouth bass
Freshuater drue
Brown tiout
Stonecat
White crarrie
Unidentified fish

Total
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~mee-I8BLE B4 _BI0USSS. (5).AND_FERCENT_COMEQSITION_OE. IMEINGED. (426 COLLLC "0 AT WINE SILE_POINI.UNWIT 151982 . _.

S ) —-EEBLa).... . OARL3).... .. BPR.._. ... M. -

-Meisbt. _.Z.  _Ueisht. _.Z  _Meisht __X.  Weisht _.X.  Uewsbt _ 2. Meistt _.I.
Gizzard shad 108598 74.7 2694822 B4.3 2,020 43.5 4 1.4 - - - =
Alewife 18,181 12.5 147 0.5 27 9.0 25 9.4 67 Bé.1 - -
RJ"!"OU Q.f‘lt 8'540 ‘Jb9 2!2?’ 702 9‘7 19-3 12 4.4 1 °n9 Ly e
Tellow rerch 20430 1.7 44 14 402 8.4 - -- -~ -- - e
Seulrin 21238 1.5 §50 21 236 5.0 11 1 7 %0 ol
White rerch 1,585 1.1 185 0.5 52 14 - -- - - - -
g.-e“can erl lvz.:g 82 .,;; 0.6 - 201 76, - - -
wallaouth bass 2 ' 25 . e A -— - - -~ -— =
Erown trout e . - = - - - -~ g4 99.3
Seuttail shiner 509 0.4 182 0.5 179 1.8 - - - -~ - =
White bass &4 0.5 ¢ 1 2 0.3 - -- - - - -
Rock uass 106 0.1 12 1 189 7.8 — - -- -- -~ -
Craufish 25 0.1 1mn I 0.1 - & - .. 6 0.7
Goldfish 8 1 20 0. .- = -- -~ - - -— ==
Faersld shiner 79 0.1 38 0.2 8 0.2 2 0.8 - - .. -
Trout-rerch 24 1 1 0.1 57 1.2 - -~ - - - -
Pluegill 93 0.1 -— - - == -- -- - -- - -
Fuwrkinseed 8 1 - - - == -- - -- - - =
Threeseine stickleback 18 1 2% 0. 16 0.3 - -- -- -- - -
Freshuwater druw 2 1 - == - == -- - -- -- - -
Elack ecrarrie rs SR | .- e - - -- - - - - -
Lake chub M. 0 17 04 -~ - -- - -~ -- - -
Tessellsted dacter & T - - - - - - 1 1.0 a4 1
Central sudeinnow v o= - -- - - | 0.5 2 1.0 - -
Nuiow feetly 2 T 1 1 -- - - - - - - -
Wlate crarrie | 1 - -- - - - - - - - --
Stonecst - -- - - - - - - - = e -
Unidentified fish 1 T - e - - - - -- - - e

Total 145,299 30,843 4,759 263 78 880

ZS')"EIEB'Iinnm on 1noperative travelins screen could not be collected and srucessed cnd arve exeluded
fros this table,

NOTE: °*T* rerresents a trace percenlase of less tlan 0.1 percent, Fercentade totels wew not eausl 100 rercent
due to rounding.
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_TABLE_B-8__BI0MASS._(G)_8ND_FEECENI_COMEQSITION. QE. IMEINGED I&XA_COLLECIED. I JaMES 8. EITIEATRICK: 1382

- R o e aPE__ el
Meisht _.Z. yels oA 1 ye1sh . _Neist --Meisht._

Alewife 24,231
Rainbow saelt 1:945
Gizzard shad 14,095
White rerch 273

Rock bass 47

Rrown trout l'bq(l

Yellow rerch .

‘ﬂ.o!lluut{i bass
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Lake tn'\J‘Jt ) - 10?‘4
Cisco - - - - ; 19349
Fumek 1nseed / v

Stonecat - y 9 ecd
Emerzld shiner ) 0. 0.8 8¢ 0. 24
Craufish I ; 72 210
Coho salmon
Black bullhead
Lake chut
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O PO Lod o

1
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f

Total 549214 79431 43,309 958977 11998+393

NOTE: °T* resrresents a trace rercentade of less than 0.1 percent, Percentade totals may not eeual 100 ¢
due to rounding.
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APPENDIX C

EXCEPTIONS TO STANDARD UPERATING PROCEDURES



C-1 EXCEPTION TO STANDARD OPERATING PROCEDURES FOR IMPINGEMENT
AT NINE MILE POINT UNIT 1 NUCLEAR STATION

13 JAN 1982 Rescheduled Impingement Sample - Uuring the impingement sample,
traveling screen No. 11 pecame inoperable. It could not be
determined when the screen shut down, thus an accurate impinye-
ment rate could not be calcuiated. The sample was rescheduled

and completed on 15 January 1982.

NOTE: No Tmpingement samples were missed during the 1982 sampling season. The
sample was rescheduled using a randomly selected day as required by the

Environmental Technical Specifications.
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c-2

EXCEPTIONS TO STANDARD OPERATING PROCEDURES FOR IMPINGEMENT
AT JAMES A. FITZPATRICK NUCLEAR POWER PLANT

29 JAN 1982

9 JuL 1982

10 AUG 1982

Time Delay in Starting Impingement Sample - Maintenance work on

the traveling screens prevented wasning the screens at the
scheduled onset of the impingement sample. Wasning uf the
traveling screens and sample initiation were accomplished at
1700 nours and the impingement sample was terminated 24 nhours
lacer.

Rescheduled Impinyement Sample - Cleaning of the water boxes

1nadvertently introduced fish that were not part of the impinge-
ment sample into the collection basket. The sanple was
rescheduled and completed on 20 July 1982.

Rescheduled Impingement Sample - A full scale test of the
radiological emeryency response system limited access to the
power plant on the scneduled impingement collection day of
11 August. The sample was rescheduled and completed on

10 August 1982.

NOTE: No lmpingement samples were missed during the 1982 sampling season. All
samples were rescoeduled using randomly selected days as requirad by the
Environmental Technical Specifications.



C-3 EXCEPTIOUNS TO STANDARD OPERATING PRUCEDURES FOR GILL NET SAMPL ING

JUN 1982

19 JUKN

29 JUN

DEC 1982

7 DEC

13 DEC

1982

1982

1982

1982

The second yill net collection rejuired by Nine Mile Point
Unit 1 Tecnhnical Specifications could not be accoumplished on
the last two scheduled impingement days in June due to bad
weatner. A gill net set made on 30 June 1982 was voided
because a tangled net reduced tne fisa catcn. A successful
gill net set and collection was made on 6-7 July 1982; weather
gond:tions prevented yill net sampling between 30 June and
July.

Weatner conditions: West to nortnwest w~inds at 15-25 knots,
waves building to 3-5 feet, snowers or thunderstoras, small
craft advisory issued.

wWeather conditions: Northwest winds at 10-20 knots, waves to
1-3 feet, nazy, hunid, tnunderstorus, dense foy settled over
lake.

The yill net collaction for December could not ve accomplished
on tne first two scheduled impingement dates vecause of vad
weatuer. Since weatiier conditions are generally adverse and
unpredictable during Decemnber on Lake Untario, tne final yill
net collection was scheduled and completed on tie next day
witn favorable weatner conditions, 14-15 December 1982.

Weather conditions: West winds at 20-30 knots, waves to 5-38
feet, cloudy witn snow possible.

Weather conditions: South to southwest winds at 15-25 knots,
waves to 3-6 feet, fair weather.
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APPENDIX D

CONDITION OF FISH: ABNORMALITIES, DISEASES, AND EXTERNAL PARASITES

Fish collected in the impingement and yill net samples were checked for any
outstanding abnormalities, diseases, or external parasites and for general
physical condition. Nineteen species from impingement and six species from
gill nets wera found to have some kind of abnormality or affliction.

Rainbow smelt and sculpins from impingement collections were most commonly
found to nave afflictions. Sculpins exhibited an internal abdominal tumor
characterized by one or more small white sacs. Fungus (Saprolegnia) affected
rainbow smelt caught in February, March, April, May, June, and Uctober. Other
abnormalities observed on rainbow smelt were: two occurrences of a tumor-like
infection of the intestine, one occurrence of "popeye" (projection of eye),
four occurrences of “pugnose" (deformity of snout), six occurrences of
scoliosus (curvature of spine), and vertical lacerations on sides of body
during April and May.

The three most common afflictions affecting other fish species were fungus,
lamprey, and other scars, and black spot infaction (characterized by small
black spots scattered on body and fins). Black spot infection was noticed on
white sucker, yolden shiner, yeliow perch, central mudminnow, emerald shiner,
and pumpkinseed. In most cases, only one specimen of each species was found
with the infection. Fungus affected a few individuals of each of the following
ssecies: gizzard shad, white perch, yellow perch, brown trout, trout perch,
rock bass, smallmouth bass, and alewife. An occasional lamprey scar was
observed on white sucker, brown trout, and rainbow trout in the impingement
collections and on brown trout, lake trout, and a rainbow smelt from ygill net
collections. Other incidents of disease affected a variety of species. Two
white perch exhibitad "popeye." A spottail shiner and white sucker had a
tumor-like growth on their bodies. A rock bass from gill net collections had
“pugnose.”

Overall, the physical condition of the fish collected in impingement and yill
nets was healthy. However, alewife in the August impingement collactions
appeared emaciated. Some gizzard shad exhibited hemmorhaging around the head,
and nine lake trout from gill net collections had scars or lacerations on their
bodies. All of the aforementioned diseases, abnormalities, and presence of
scars are naturally occurring and do not generally result from power plant
operation.
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APPENDIX E SCIENTIFIC AND COMMON NAMES OF ALL TAXA COLLECTED IN 1982

Scientific Name

Alosa pseudonarangus
Aublcplites rupestris
Anguilla rostrata
Aplodinotus grunniens
Carassius auratus
Catostomus commersoni
Coregonus artedii
Cottus spp.

Couesius plunbeus
Culaea incenstans
Cyprinidae

Dorosoma cepedianuin
Echeostoma olmstedi
Esox lucius

Fanily Cambaridae
Gasterosteus aculeatus
Ictalurus melas
[ctalurus nebulosus
Ictalurus punctatus
Labidesthes sicculus
Lepomis gibbosus
Lepoinis macrochirus
Lota lota

Micropterus dolomieui
Mollusca

Morone americana
Morone Chrysops
Necturus maculosus
Notemigonus crysoleucas
Notropi1s atherinoides
Notropis hudsonius
Noturus flavus
Oncornynchus Kisutch
Oncorhynchus tshawytscha
Osmerus mordax

Perca flavescens
Percina caprodes
Percopsis 0miscomaycus
Petromyzon marinus
Pimephales notatus
Pimepnhales promelas
Pomoxis annularis
Pomoxis nigromaculatus
Rhinichthys cataractae
Salmo gairdneri

Salmo trutta
Salvelinus fontinalis
Salvelinus namaycush
Stizostedion vitreum vitreum
Unbra [1m1

E-1

Common Name

Alewife

Rock bass
Anerican eel
Freshwater drun
Goldfisn

White sucker
Cisco

Sculpins

Lake chub

Brook stickleback
Shiners

Gizzard snad
Tesselated darter
Northern pike
Crayfisn
Threespine stickleback
Black bullnead
Brown bullnead
Channel catfish
Brook silversides
Pumpk inseed
Blueyill

Burbot

Smallmoutn bass
Clam and clam shell
white perch

White bass
Spotted mudpuppy
Colder shiner
Emerald sniner
Spottail shiner
Stonecat

Coho salmon
Chinook salion
Rainbow smelt
Yellow percn
Logperch
Trout-perch

Sea laiprey
Bluntnose minnow
Fathead minnow
White crappie
Black crappie
Longnose dace
Rainbow trout
Brown trout

Brook trout

Lake trout

Walleye )
Central mudminnow




