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1. INTRODUCTIUN

This report presents the results of aquatic ecological studies conducted oy
Ecological Analysts, Inc. (EA) during 1982 in the vicinity of tne Nine dile
Point proinontory in soutneastern Lake Ontario. These aquatic studies were
conducted in accordance with Environuental Technical Specifications for tne
Nine Mile Point Unit 1 and the James A. FitzPatrick nuclear generating sto-
tions, as prescribed by the United States Nuclear Regulatory Comuission.

The ecological interaction of the Nine Mile Point Unit 1 and James A.
FitzPatrick plants with the Lake Ontario environment in the vicinity of tne
Nine Mile Point promontory has been under study since the 1960s. This 1982
study represents a continuation of those early studies which were initiated
during construction of the two nuclear plants (Nine Mile Point Degan operation
in December 1969, James A. FitzPatrick started operation in July 1975).

The two stations are located on the shore of Lake Ontario approximately 11
kilometers (seven miles) nortneast of the city of Oswego, New York. Nine Mile
Point Unit 1 is a 620 MWe boiling water reactor with tne cooling water intake
structure located off shore in approximately 7.6 meters (25 feet) of water and
the discharge structure located near shore in approximately 5.2 meters (17
feet) of water. James A. FitzPatrick is an 821 MWe boiling water reactoe with
the water intake structure located near shore in approximately 7.3 meters (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
fran the sampling progran conducted by EA fraa January 1982 througn Deceaber
1982. The sampling progran included impingeaent studies at both power plants
throughout the year and gill net collections from thc vicinity of the tso
nuclear generating stations from April through Decenber. Chapter 2 describes
field fisheries, impingenent, and laboratory methodologies. Cnapter 3 treets
the results of in-plant impingement studies and Lake Ontario Studies. Chapter
4 is a comparison of results froia gill net and impingeuent saupling. Chapter 5

| provides an environmental impact assessuent as required by the Environmental
Tecnnical Specifications.

.
.
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2. METHODS AND MATERIALS i

|

2.1 LAKE ONTARIO STUDIES !

The sampling design and methods described in this section represent a continua-
| tion of a program that has evolved as a result of cnanges which occurred during

the spring of 1979 in U.S. Nuclear Regulatory Coanission Environmental Techni-
cal Specifications for the Nine Mile Point Unit 1 and the daues A. FitzPatrick'

[ nuclear power plants.

! 2.1.1 Gill Net Sampling
:

Gill net sampling for the 1982 program was conducted along four transects
extending perpendicular from the Lake Ontario snoreline (Figure 2-1). The

transects HMPP (Nine dile Point Plant) and FIT 4 (Jeaes A. FitzPatrick Plant)
! represent a zone in the lake near the two plants submerded intake and discuarge

structures. This zone can oe influenced by the removal of cooling water and by
i subsequent thennal discharges and has been referred to as the experimental
| area. The transect to the west of the power stations, f2iPW (Hine Mile Point

West),is senerally upcurrent (approxiiaately 1.1 statute kilo.neters) of the'

experimental area with respect to the prevailing currents, and tnus represents
a zone considered outside the influence of the intakes and toenaal discharges;

[ tnis area has been referred to as a control area. The f44PE (Nine Mile Point
East) transect is usually downcurrent (approximately 1.9 statute kilometers)
from the discharge structures with respect to tne prevailing carrents and
represents an area that sometimes is influenced by the thennal discharges; this
zone has been referred to as the far-field area.

Sampling of finfish with gill nets during 1982 was conducted twice a month fro.a
April through August and montnly froia Septenber through December (Taole 2-1).
One experimental gill net was set at eacn of the four sampling stations. Eacn

| gill net measured 2.4 meters (8-ft deep) and 45.7 meters (150-ft long), com-
i prised of six 7.6-meter (25-ft) panels with bar-mesh , sizes ranging from 1.3 cm
| to 6.4 cm in 1.3 cm (0.5 to 2.5 inches in 0.5-in.) increnents. All nets were

set parallel to shore at the 9.1-meter (30-ft) depth contour. The nets were'

set at sunset of the night preceding an impingement collection and retrieved
approximately 12 hours later.

2.1.2 Laboratory Processing

After collection of the nets, the samples were returned to the laboratory and
all organisias W re sorted, identified, and enumerated. Identification was made
to the lowest possible taxonomic level, which was usually species. For the
convenience of the reader co,amon names are used in tne text; nowever, a list of
connon and their associated scientific names are included in Appendix E. For
each taxa collected, total number and total weight were detennined. In addi-i

| tion, individual lengths and individual weignts were recorded for a maximu.a of
40 speci,aens per species per gill net collection. Total lengtns were measured
to tne nearest millimeter; weights were measured to tue nearest 0.1 gram for
specimens less than 10 grams, to the nearest 1.0 gram for specimens between 10
and 2,000 grams, and to the nearest 25 grams for specimens over 2,000 grams
based on the precision of the scales used for measurement. Any unusual cond-
itions, abnormalities, or presence of fisn tags were noted on the data sheets.

1
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TABLE 2-1 SAMPLING FREQUENCY FOR GILL NET STUDIES AND ASSOCIATED WATER
QUALITY AT EACH OF THE FOUR TRANSECT LOCATIONS (NMPW, PHPP,
FITZ, AND fe4PE) IN LAKE ONTARIO NEAR NINE MILE POINT UNIT 1
AND JAMES A. FITZPATRICK, 1982

Records Per Station (*)
'

.-

Gill Nets Water Temperature 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

Octobe'r 1 1 1
'

Noveinber 1 1 1

December 1 1 1

' '
Totals for Year 14 14 14'

(perstation)
i Totals for Year 56 56 56

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

1

i

,
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2.1.3 Data Analysis

Caten data from gill nets were expressed as a caten-per-unit-effort (c/f) wnere
a unit of effort was defined as a 12-hour set:

12)c/f =

wnere

X = number of fish caught in the sanple
T = duration of set in nours.

2.2 IN-PLANT STUDIES

2.2.1 Impingeaent Sampling

In accordance with the requireraents of the NRC's Environmental Tecnnical Speci-
fications, innpingement catches were monitored on a frequency of 4 to 20 samples
per month froin January through Decenber 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-hour period on randomly selected days.
Saaples were initiated around 1300 hours of. tne sampling day and were ter-
minated 24 hours later. Organisuis impinged on the traveling screens were
mechanically washed into a collection basket with a 9.5 am (3/8-in.) stretch
mesn net liner. The collection basket renained in place for the duration of
the sample, unless high impingement or deoris loads required that it be
emptied, in wnich case it was reaoved, enptied, and repositioned.

Plant operational data were obtained for eacn sampling date to document cooling
water flow rates, intake and discnarge tenperatures, and power production.
Meteorulogical data sucn as wind speed and direction and air te.iperature were
obtained twice during the iiapinseaent sample.

Plans existed for continuing impingenent monitoring at either power plant if
impingement rates exceeded 20,000 fish per 24-hour period. In addition, plant
procedures at Jaaes A. FitzPatrick required continued impingeraent sampling when
limits of the fisn contingency plan were exceeded. The fish contingency plan
specified a iaaximura nuaber of individuals for eacn species, based on historical
impingenent patterns, which iaight oe expected to be iupinged during one 24-nour
sanpling period.

2.2.2 Laboratory Processing

Laboratory processing of organisms collected in inapingeaent was conducted as
i described for organisms collected with gill nets (see Section 2.1.2).
:

i
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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 Month (a)
Nine Mile Point James A. FitzPatrick

January 4 4
' February 4 4

March 4 4

| April 16 16

May 20 20

June 4 6

July 4 4

August 6 4

September 4 4

October 4 4

Novenber 4 4

December 5(b) 6(b)(c)
TOTALS 79 80

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

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

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

|
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2.2.3 Data Analysis

Data were tabulated to present impingeiaent rates (number and weignt) for each
species as well as all species combined. Total estiiaated impingeiaent for eacn
month was calculated using the formula:

D=f(X)
where

the number of fish collected during the samplin9 periodc =

j the volurae of cooling water used during the sampling pe:iodv =

the total monthly volume of cooling water used.X =
;

The annual impingenent estimate was then calculated by adding the 12 inonthly
7

impingement estimates.

2.3 WATER QUALITY DETERMINATIONS

2.3.1 Impingement Sampling

! At the onset and completion of each 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, tenperature and dissolved oxygen were
measured at each gill net station (NMPE, NMPP, FITZ, and NMPW) (Table 2-1).

,

Water was collected with a Keuaerer bottle at the 7.6-meter (25-ft) depth.
!

Temperatures were determined with a hand-held tnermometer (i taken to theSamples -+ 0.5 C).
for dissolved oxygen analysis were fixed, stored on ice, an
laboratory.

( 2.3.3 Laboratory Analysis
|

| Dissolved oxygen values were deterintned (to the nearest 0.1 iag/s.) using the
U.S. Environmental Protection Agency's modified version of the Winkler method
(U.S. EPA 1979).

|

:

|
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3. RESULTS

3.1 LAKE ONTARIO STUDIES

Tne 1982 Lake Ontario iaonitoring prograsa was designed to describe the coiapo-
sition, relative aoundance, and seasonal patterns of fish in the vicinity of
tne Nine rtile Point proiaontory. For ease in descricing seasonal gatterns, the
months of the year were divided into winter (January througn Maren), spring
(April througn June), sununer (July through September), and fall (Octooer
through Decemoer). Tne aquatic studies also iaonicored water quality (teraper-
ature and dissolved oxygen) in tne collection area. The results obtaisied
during the 1982 gill net progra,a using tue saethods and iaaterials descrioed in
Chapter 2 follow.

3.1.1 Species Coiaposition
,

1

Of the 14,395 specimens collected with gill nets froia tne Nine Mile Point 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 fish collected.
Spottail shiner conprised alraost 12 percent of the total catch, rainbow smelt
conprised 3.3 percent, and tne remaining 4 percent of the total catch was
represented by 21 taxa.

Spottail shiner and white sucker were the only species collected during all
months sainpled in 1982. Alewife, brown trout, lake chub, and white perch were
collected during seven of the nine saonths sampled. Tne reaaining species were
collected in six or less of the months sarapled. The nuraber of species
collected each inonth remained between 11 and 13, with toe exceptions of August
when 16 different species were caught and October and Deceiaber when only four
and eight species, respectively, were collected.

3.1.2 Temporal and Spatial Distribution

The tenporal distribution of fish collected by gill nets showed that peak
abundance occurred during spring and early sunner; July was tne raonth of
highest abundance. Collections of fish dropped in Septeauer and continued low
through the fall (Taule 3-1). Alewife was the doiainant species during eignt of
the nine iaonths sampled. In Octouer, lake trout was the most nuuerous species
collected.

Catch rates (catch per 12-hour set) among che transects ranged froia one fish
per 12-hour set to 820 fisn per 12-hour set (Table 3-2). The lowest catcii rate
occurred in October at transect NMPE and the highest catch rate was in July at
transect NMPW. The annual iaean catch rates for all the transects, ItlPW, HMPP,
FITZ, and it1PE were similar in 1982. However, the annual iaean caten rate for
the FITZ transect was 5.0-7.7 percent lower than the annual mean caten rate for
the other transects.

3.1.3 Selected Key (RIS) Species

Niagara Mohawk Power Corporation, the U.S. Nuclear Regulatory Cotamission, tne
Power Authority of the State of New York, the Envirorunental Protection Agency,
and the New York State Department of Environmental Conservation nave classified

3-1
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TABLE 3-1 TEMPORAL ABUNDANCE AND PERCENT COMPOSITION OF TAXA COLLECTED BY GILL NETS, 1982

APR(a) MAY(d) JUN(a)(b) JUL(a) AUG Id)
Species Name haber % hacer % haber % knber % Nunber %

Alewife 1,445 78.5 1,035 88.7 2,9 84 82.3 4,765 83.7 829 66.1
Spottail shiner 14 0.8 14 1.2 518 14.3 771 13.5 310 24 .7

| Rainbow smelt 34 9 19.0 64 5.5 6 0.2 1 T -- --

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 0.6 32 0.6 32 2.5
Lake trout 2 0.1 24 2.1 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
Snallmouth bass 1 0.1 1 0.1 1 T 1 T 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 0.7u2

53 Rainbow trout -- -- -- -- -- -- 3 0.1 1 0.1
White bass -- -- -- -- -- -- -- -- 5 0.4
Stonecat -- -- -- -- 1 T -- - -- 3 0.2
Chinook salmon 3 0.2 -- -- -- -- -- -- -- -- .

Crayfish -- -- 2 0.2 -- -- -- -- -- --

Gizzard shad -- -- -- -- -- -- -- -- 1 0.1
Black bullhead -- -- -- -- -- -- -- -- 1 0.1
Walleye -- -- -- -- -- -- -- -- 1 0.1
Freshwater drun -- -- -- -- -- -- -- -- -- --

Pumpkinseed -- -- -- -- -- -- -- -- 1 0.1
Cisco 1 0.1 -- -- -- -- -- ---- --

Total 1,84 1 1,167 3,626 5,693 1,255

(a) Gill net collections were nude twice a iaonth fraa April through August.
(b) The second gill net set for June was collected on 7-8 July 1982 due to incleaent weather at time

of originally scheduled sampling date.

NOTE: "T" represents a trace percentage of less than 0.1 percent.
Dashes (--) indicate no catch.

_ .__ __ __
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TABLE 3-1 (CONT.)
_

.

SEP OCT NOV DEC Totals
; Species Naine Numbe_r_ % Number % Number % Ikanber % Nunber %

225 55.6 110 88.0 11,603 80.6Alewife 210 77.8 -- --

Spottail shiner 6 2.2 4 30.8 69 17.0 1 0.8 1,707 11.9
52 12.8 1 0.8 473 3.3Rainbow smelt -- -- -- --

121 0.825 6.2 -- --Yellow perch 16 5.9 -- --

White sucker 10 3.7 2 15.4 18 4.4 5 4.0 108 0.8
103 0.71 0.2 -- --White perch 2 0.7 -- --

6 46.2 4 1.0 2 1.6 68 0.5Lake trout -- --

54 0.43 0.7 -- --Trout-perch'
-- -- -- --

2 1.6 44 0.3Brown trout 1 0.4 -- -- -- ---

Saallmouth bass 10 3.7 -- -- -- -- -- -- 33 0.2
Lake chub 1 0.4 1 7.7 4 1.0 3 2.4 19 0.1

2 0.5 18 0.1Rock bass 5 1.9 -- -- -- --

Brown bullhead 8 3.0 -- -- -- -- -- -- 17 0.1
1 0.2 1 0.8 6 TRainbow trout -- -- -- --w

da White bass 5 T-- -- -- -- -- -- -- --

Stonecat -- -- -- -- -- -- -- -- 4 T

Chinook salmon 3 T-- -- -- -- -- -- -- --

1 0. 2. -- -- 3 TCrayfish -- -- -- --

Gizzard shad -- -- -- -- -- -- -- -- 1 T
Black bullhead -- -- -- -- -- -- -- -- 1 T

j Walleye -- -- -- -- -- -- -- -- 1 T
'

Freshwater drum 1 0.4 -- -- -- -- -- -- 1 T
! Pumpkinseed -- -- -- -- -- -- -- -- 1 T

Cisco -- -- -- -- -- -- -- -- 1 T

Total 270 13 405 125 14.395

NOTE: "T" represents a trace percentage of less than 0.1 percent.
Dashes (--) indicate no catch.

.



TABLE 3-2 SPATIAL Ar4D SEASONAL DISTRIBUTION OF TOTAL FISH COLLECTED Ill
GILL I4ETS, 1982

Catch Per 12-Hour Set (a) Annual
Transect APR MAY JUN JUL AUG SEP OC f M DEC Mean

NMPW 315 91 337 820 136 57 4 104 5 208

I4MPP 190 108 417 812 88 108 3 88 36 206

FITZ 199 128 376 610 253 24 3 88 43 19 2

fi4PE 182 236 607 492 129 63 1 83 22 202

(a) Honthly mean catch rate.

I

4
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nine species of fish in the Nine Mile Point area as representative important
species (RIS). The species so designated are alewife, brown trout, cono,
rainbow saelt, saallinouth bass, spottail shiner, threespine stickleoack, wnite
perch, and yellow perch. Of thesa nine species six nave been selected, uecause
of their abundance and trophic level, for detailed studies in tne 1982 report.
These six include alewife, rainbow smelt, smallmouth bass, spottail sniner,
white perch, and yellow peren. Tne following results relate to the temporal
and spatial distribution (catch per 12-nour set) and the lengtu-frequency
distribution of the six selected RIS species.

Alewife

Gill net catches of alewives were nigh in tne spring and reacned a peak (aean
CdtCil rate of 573 fisn) in July. Catches declined rapidly in August and
ranained low (mean catch rate less than or equal to 101 fish) tnrougn tue fall
(Appendix Taole A-1). These trends are consistent with gill net data fran
previous years. Annual mean catch rates for alewife were nighest at transects
NMPW, NMPP, and NMPE and were lower at transect FITZ (Taole A-2).

Alewife collected with gill nets during 1982 ranged fraa 105 to 240 inillimeters
(an) in total length. Most alewife collected were adult fisn in the 150-190 mm
range with a mean length of 172.7 an; tnis size group was most abundant during
the spring and summer (Table A-3).

Rainbow smelt
.

Gill net catches of rainbow smelt were highest in early spring and Hovember
(mean catch rate greater than or equal to 8 fish). Catenes of smelt declined
in late spring and no smelt were collected fran August through October (Table
A-1). A large catch of rainbow spelt at transect FITZ in April resulted in the
highest annual mean catch rate at tnis transect.

Total lengths of rainbow smelt collected with gill nets ranged from 124 to
254 an; with 163.3 mm as the mean lengtn. Most rainoow snelt collected in the
spring were yearling or older and fell within the length intervals of 130-170
mm, whereas rainbow smelt from the fall collections fell within 150-190 an.
However, the mean lengths for rainbow smelt in all iaonths collected were quite
silail ar.

Spottail shiner

| Spottail shiner were collected with gill nets in each Month saapled during
1982. Low catch rates in the early spring gave way to larger collections in

,

! the su. Lier and declining catches in tne fall. Annual uean catcan rates were
| identical at transects FITZ and NMPE (33 fish per 12-hour set), lower for
L transect NMPW (20 fish per 12-hour set), and half tnat value for transect NdPP
' (1G fish per 12-hour set) (Taole A-2).

Spottail sniners from the gill net collections ranged in length from 97 to
138 na. The mean lengtn was 118.0 an and tne most abundant length interval was
110-130 an, generally adult fish in spawning condition. Approximately 94
percent of the adult spottail sniners caught were collected fran June tnrougn
August (Table A-3).
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Saallmouth bass

Gill net catches of smallmouth bass were low throughout the year (Table A-1).
The higher catch rates in August and Septeaber were due to relatively large
catenes of bass at transect FITZ (5 and 8 fisn per 12-hour set) in those iaonths
(Table A-2).,

1

Gill net collections yielded adult smallmouth bass ranging froia 298 to 456 mm
in total length, witn a uean lengtn of 363.4 na. Altnough iaost of the

| smallmoutn bass were caught in August and September, tue lengtns were evenly
| distributed over five lengtn categories (310-410 sam) (Table A-3) .
l

White perch

Collections of white perch with gill nets were highest in late spring and
sunner (June through August) (> mean catch rate of 3 fish) and only one wnite;

i perch was caught in the fall (Table A-1). The iaost nulaerous collections of
I whita perch occurred at transect NMPW during the sunaer months (Table A-2).

White perch collected with gill nets varied from 91 to 311 nn. Almost 75
percent of the white perch caught were adults in the length range of 210-270

; na, and the only white percn caught in the fall was a young of the year at 97
nn (Table A-3). ,

Yellow perch

Gill net catches of jellow perch were highest (mean catch rates of 2-6 fisn)
during the late spring, summer, and in Novenber. Catch rates (Table A-1) were
near zero during the cold water samplinj montus in early spring and in October
and December.

Yellow perch from gill net collections were fearling to adult and ranged froa
.

142 to 330 mm in total lengtn wito a mean lengtn of 239.7 aa. The most1

abundant caten for yellow perch occurred in July and approxiuately 45 percent
of those individuals were adults between 190 and 230 mm in length (Taule A-3).

3.2 IN-PLAllT STUDIES

Nine Mile Point Unit I and Ja.aes A. FitzPatrick power plants have once-through
cooling systens with intake and discnarge structures located nearby in Lake
Ontario. Aquatic organisms, detritus, and otner decris enter with the water
pu. aped from tne vicinity of the submerged intake pipes. These organisms,
detritus, and debris are iiapinged on trash racks, which are used for screening
out large items, and the traveling screens are used for screening out smaller
material s. The traveling screens are backwashed to remove any accumulation
of organisms, detritus, and debris into a sluiceway wnich eapties into the
impingenent collection baskets. Studies of fish impingement began in the
Spring of 1972 at fline Mile Point Unit 1 and in 1975 at James A. FitzPatrick.
The fish impinged at both plants have been taonitored yearly in order to esti-
mate abundance and biomass losses for each species.

The objectives of the 1982 impingeaent sampling program were to estimate annual
| fish losses, to detenaine sper.ies composition of impinged fisn, and to describe
!
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seasonal patterns of fisa frapingenent. In addition, plant operating conditions
(Table 3-3 and Appendix Tables B-1 and B-2) were logged during 1982. The
results obtained during the 1982 impingement sampling program follow.

|

3.2.1 Nine Mile Point Unit 1 Nuclear Station

3.2.1.1 Species Composition and Estimated Lnpingement

Impingaaent 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, crayfish, were identified. Rainbow smelt was the most numerous
I species collected comprising 66.8 percent of the total catch. Rainbow smelt

together with alewife and the sculpin family accounted for 90 percent of allI

the taxa collected (Table 3-4). No single species was caught in all 12 montus.
| Sculpins, which were the most frequently caught taxa, were caught during nine

months of tne year. Alewife were caugnt in six months of the year and rainbow
smelt in only five launtns during 1982 (Table ti-3).

I Ninety-two percent of tne total biomass collected at Nine Mile Point Unit 1
during 1982 was comprised of gizzard snad, alewife, and rainbow siielt (Taule
3-5). Gizzard shed dominated biomass collections during the winter iaontns.
During the spring, su; amer, and fall months of 1932, fline rtile Point Unit 1 was

| shut down for repairs and impinged few fisn. Therefore, no one species
l- dominated uiomass collections. Ratner, the dominant specias, by weignt, in

each of the other months was determined by the largest fish caught in tHat
month (Table B-4).

'

The total number of equatic organisms impinged at (11ne Mile Point Unit 1 during
1982 was estimated to be approxiaately 89,526 individuals (Taole B-6). Rainbow
smelt were estimated at 59,921 which is 67 percent of the total. Total weight
was estimated to be 1,860 kilograms with gizzard shad estimated at 1,409 Kilo-
gra:as and 76 percent of the total biomass.

3.2.1.2 Tanporal and Length Distributions

January was the month of peak impingeaent at Nine Mile Point Unit 1 in 1982.
However, overall impingement collections were very low in 1982. The fact that
Nine Mile Point Unit 1 main circulating.watar pumps were shut down for repairs
from March through Deceaber accounts for tne low impingaaent collections.

j Rainbow smelt dominated the winter irapingenent collections, couprising over 60
percent of the total catch during those sonths. Alewife ranked second in''

abundance in January, accounting for 14.5 percent of tne total catch. Sculpins
I ranked second in abundance in February and March comprising 22.4 and 15.1
| percent, respectively, of the total raontnly catch.

! Lengtn-frequency distributions are given for six representative iuportant
species (RIS): alewife, rainbow smelt, spottail sniner, small.aoutn oass, white
peren, and yellow perch (Table B-6). Alewife collected in the spring and
summer at Nine Mile Point Unit 1 were subadult to adult fisn; a few young-of-
the-year alewife were collected in the late summer. Young-of-the-year as
opposed to adult rainbow smelt dominated impingement collections in tne mnter.
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TABLE 3-3 RECORD OF OUTAGES AT NINE MILE POINT UNIT 1 AND
JAMES A. FITZPATRICK POWER PLANTS DURING 1982

'

Nine Mile Point Unit 1 James A. FitzPatrick
Outage Outage Outage Outage

Start Date Duration (Days) Start Date Duration (Days)

| 20 MARI 286 1 JAN2 67

| 12 JUL 4

8 OCT 10

17 DEC 6

'

1. Plant scheduled to return to service in September 1983.
2. Refueling outage.

,

a

|

|
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TABLE 3-4 NUMERICAL ABUNDANCE AllD PERCENT COMPOSITION OF IMPINGED TAXA
COLLECTED AT NINE MILE POINT UNIT 1. 1982

Number Percent
Species Nane Coll ected Composition

Rainbow smelt 5,915 66.8
Alewife 1,113 12.6
Sculpin faraily 937 10.6
Gizzard shad 323 3.6
White perch 119 1.3
Spottail sniner 90 1.0

i Crayfisia 79 0.9
Threespine stickleback 52 0.6
Emerald shiner 49 0.6
Wnite oass 41 0.5

|
Yellow perch 30 0.3

' Rock bass 25 0.3
Bluegill 15 0.2
Trout-perch 13 0.1
Tesselated darter 13 0.1
Black crappie 8 0.1
Lake chub 5 0.1
Pumpkinseed 5 0.1
Minnow family 5 0.1
Goldfish 5 0.1
American eel 3 0.0
Freshwater drum 2 0.0
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

l

|
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TABLE 3-5 BIOMASS (G) AND PERCENT COMPOSITION OF IMPINGED TAXA
COLLECTED AT HINE MILE POINT UNIT 1, 1982

Weight Percent
Species Name Collected Coinposition

Gizzard shad 137,294 75.3
Alewife 18,848 10.3
Rainbow smelt 11,691 6.4
Yellow perch 3,326 1.8
Sculpin fantly 3,174 1.7
White perch 1,802 1.0

! American eel 1,321 0.7
Snallmouth bass 887 0.5

'

Brown trout 874 0.5
Spottail shiner 852 0.5
White bass 682 0.4t

| Rock bass 487 0.3
Crayfisn 243 0.1 -

Goldfisn 161 0.1
Enerald shiner 147 0.1
Trout-perch 124 0.1
Bluegill 93 0.1
Pumpkinseed 69 0.0
Threespine stickleback 59 0.0
Freshwater drum 47 0.0
Black crappie 29 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 0.0
Stonecat 1 0.0

( Unidentified fish 0 0.0

Total 182,256 100.0

|

|

,

'
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Adult spottail shiner and adult yellow perch were also collected during this
period; whereas the white perch collected in the winter of 1982 were less than
one year in age. Few snalliaoutn oass were iiapined.

3.2.2 James A. FitzPatrick Nuclear Power Plant

3.2.2.1 Species Conposition and Estimated liapingement

Impingenent saapling at James A. FitzPatrick during 1982 resulted in the col-
lection of 48 taxa; 45 fish species or genera were identified. Tnree of the 48

| taxa collected were non-fish species: a mollusk, a crustacean, and an
| ampnibian. Alewife and rainbow smelt coaprised approximately 97 percent of tne
' total frapingement catch (Table 3-6) and were caught in eacn monch saapled.
.

Also caught in eacn of the 12 months were rock bass and yellow perch. White
| perch and spottail shiner were collected during 11 uonths of the year and

sculpin and saallmouth bass were found in 10 months (Table B-7).

Alewife comprised 78 percent of the total fish biomass collected in 1982 (Table
3-7). Gizzard shad and rainbow snelt comprised 13.9 percent of tne total
bionass. Alewife dominated biomass collections in the spring, sunner, and
fall. In January, gizzard shad presented the largest percentage of the total
bionass collected. Brown trout comprised rou3nly half of February cistenes, by

j weignt; rock bass and gizzard shad codorainated in March (Table B-8).

The total number of aquatic organisms impinged at Jaaes A. FitzPatrick during
1982 was estimated to De approximately 603,242 individuals (Table B-9).,

' Alewife were estiaated at 346,503 whica is 57 percent of the total. The
rainbow saelt population impinged in 1982 was estimated at 235,289 (39 percent
of the total). Total weight was estimated to be 11,235 kilograns and alewife
were esti nated at 8,670 kilograias or 77 percent of the total bioiaass.

3.2.2.2 Teaporal and Length Distributions

Periods of peak estimated iupingenent at James A. FitzPatrics in 1982 occurred
during the spring and in July and Deceaber. In April and May, adult alewife
and subadult to adult rainbow snelt contriouted to the large inapingenent.
July's peak impingenent was composed primarily of adult alewife and, in
December, a large collection of young-of-the-year rainbow smelt increased tne
estimated impingement numbers. Overall, rainbow saelt dominated tne winter and

[
early spring (>55 percent of total montnly catches) collections. Alewife pre-

| vailed during the rest of the spring and sunner (>80 percent of total monthly
catches) impingement catches. In the winter months, alewife and rainbow siaelt'

codaninated the collections, with the exception of Decenber when one large
| rainbow smelt collection caused a sharp increase in the impingenent estimates.

White perch, which was the tnird .aost prevalent species impinged in 1982, were
caught in large numbers in April (616 fish) and Decenber |(126 fish). Sculpins

| were also collected in large numbers in April (545 fisn). Gizzard shad catenes
were low (<270) in 1982.

Length-frequency distributions are given for the six representative important
species (RIS): alewife, rainbow smelt, spottail shiner, saalliaouth udss, white
perch, and yel1ow perch (Taole B-10). Adults were the principal aje yroup of
alewife collected in 11 of tne 12 sampling months. In tne late summer
(Septenber), young-of-the-year alewife predominated tne collections.
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TABLE 3-6 NUMERICAL ABUNDANCE AND PERCENT COMPOSITION OF IMPINGED TAXA
COLLECTED AT JAMES A. FITZPATRICK, 1982

Number Percent
Species Name Collected Composition

Alewife 109,157 60.0
Rainbow smelt 66,630 36.6
White perch 857 0.S
Sculpin family 814 0.4
Spottail shiner 769 0.4
Trout-perch 54 1 0.3
Fanerald shiner 524 0.3
Rock bass 378 0.2
Threespine stickleback 309 0.2
Crayfish 298 0.2
Gizzard shad 265 0.1
Yellow perch 254 0.1
White bass 176 0.1
Snallmouth oass 161 0.1
Brook stickleuack 122 0.1
Central mudminnow 110 0.1
Tesselated darter 94 0.0
Lake chub 45 0.0
Minnow family 37 0.0
C1am 34 0.0
Pumpkinseed 27 0.0
Stonecat 27 0.0
Bluegill 23 0.0
Brown trout 23 0.0 -

Sea lamprey 21 0.0
Brown bullhead 14 0.0
White sucker 13 0.0
Fathead minnow 12 0.0
Golden shiner 12 0.0
Anerican eel 8 0.0
Lake trout 7 0.0
Rainbow trout 7 0.0
Chinook salmon 6 0.0
Goldfish 6 0.0
Black crappie 4 0.0
Cisco 3 0.0
Longnose 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 0.0
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 Name Collected Composition

Alewi fe 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 36,073 1.0
Yellow perch 30,634 0.8
Smal1 mouth bass 22,239 0.6
Trcut-perch 7,735 0.2
Rainbow trout 6,760 0.2
Spottail sniner 5,284 0.1
White bass 5,133 0.1.,

| Sea lamprey 4,582 0.1
- White sucker 4,564 0.1

Sculpin family 3,652 0.1
p4nerican 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
Pumpkinseed 1,344 0.0
Stonecat 1,238 0.0
Enerald shiner 1,215 0.0
Crayfisn 1,076 0.0
Cono salmon 802 0.0
Black bullhead 713 0.0
Lake chub 691 0.0
Burbot 501 0.0
Central mudminnow 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
Logperch 43 0.0
Minnow family 32 0.0
Fathead minnow 29 0.0
Brook trout 19 0.0
Chinook salmon 19 0.0
Longnose dace 19 0.0 -

Brook sil verside 3 0.0
| Channel catfish 3 0.0

Bluntnose minnow 2 0.0
Black crappie 2 0.0

Total 3,865,428 100.0
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Young-of-the-year alewife were also caugnt in April and August. In contrast to
the alewife, the young-of-tne-year age group dominated collections of impinged
rainoow smelt throughout most of the year. Only in May did adult rainbow smelt
outnumber the young-of-the-year smelt. The majority of white percn collected
in the spring were adults; however, about one-third of the white peren measured
in April were yearlings.

A few young-of-tne-year whita peren (<55) were collected in the winter and late
fall (December). Adult yellow perch were collected ai. James A. FitzPatrick
during most of the year with increased occurrence in tne spring and summer.
Few young yellow perch (<20) were collected during 1982. The size of the
spottail shiners collected increased during the first nalf of tne year and then

I declined in the latter half of tne year: yearling fisn in tne winter gave way
to adult fish during the spring and early sunimer and then young-of-the-year
fisn in late su. amer ana fall. Adult smallmouth bass were caught throu9nout the
spring and suaner. In the fall, only young-of-tne-year saall.aoutn bass were
col lected. Generally, at James A. FitzPatrick as at Nine Mile Point Unit 1,
adult and subadult fish were impinged during the winter and spring iauntus.
Young-of-the-year fish appeared in impingement samples in the su. amer and doai-
nated the fall collections.

3.3 WATER yVALITY

3.3.1 Gill Net Sampling

Water teuperature and dissolved oxygen were measured during sampling efforts to
indicate the water quality in the vicinity of the Nine Mile Point gill net
transects. Collections were made near tne bottom of the 30-ft contour using
the uethods and materials described in Chapter 2 of this report.

Water teaperatures taken at the four gill net transects ranged from 2.1 C to
21.4 C during the 1982 sampling program (Table 3-8) and are typical of a north-
ern tenperate lake. Temperatures were lowest in April, increased gradually
through June, increased rapidly through July and August, to a maxiiaum in mid-
August. Water tenperatures declined slightly in Septenber, dropped rapidly in
October (possibly as a result of an internal seiche), increased in Noveauer and
declined again in Deceaber. Variations of 1 C or more betseen transects were
rare in 1982. In April at transect WIPW, the water tenperature was about 4 C
higner than the other transects. Influence frou nearoy streams and trioutaries
may have contributed to the nigher tenperature.

f

Dissolved oxygen (DO) concentrations were greatest (>9.5 ppa) in the spring and
fall months when water tenperatures were low (Taole 3-8). Lower D0 values

,

occurred during the late sumner months wnen water te.aperatures were at tne|
highest values for the year, reflecting tne fact tnat oxygen solubility'

decreases with increasing water tenperature. The lowest 00 value recorded was
8.8 ppa un 24 August 1982 at transect FITZ. 00 concentrations were not low
enough to cause stress in aquatic organis.as and were not likely to nave
influenced distribution.
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TABLE 3-8 WATER TEMPERATURE AND DISSOLVED OXYGEN MEASUREMENTS
DURING GILL NET SAMPLING, 1982

Dissolved Oyxgen (ppm) Water Temperature (C)
Transect Transect

Date IMPW TNPP FITZ INPE Mean fEPW FNPP FITZ fMPE 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 16.4 16.4 16.3

10 JUL 11.0 11.3 11.2 11.3 11.2 18.8 18.6 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 21.4 21.3

24 AUG 8.9 9.0 8.8 9.2 9.0 20.7 20.8 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 5.1 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 5.1 6.5 6.0 5.9

|
|

!
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3.3.2 Impingaaent Sanpling

Intake and discharge temperatures were masured at the beginning and end of
each impingement salaple. Intake temperatures were taken from plant operational
logs. Discharge temperatures were measured in the discuarge canal by EA
personnel.

Intake tenperatures raeasured by EA on salapling days at Nine Mile Point Unit 1
ranged from a minimum of -0.3 C on 19 and 29 January to a maxilaum of 22.6 C on
20 August. Discharge temperatures (when the plant was operating nedr
generating capacity during January through March) on sampling days varied from
a los of 20.2 C on 20 January to a high of 24.9 C on 6 and 28 January (Table

,

| B-1).
|

At James A. FitzPatrick, intake tenperatures measured by EA on sampling days
reacned a minfiauia of -1.1 C on 10 Marcn and a maxirauia of 22.2 C on 20 July.
Discharge tangeratures during plant operation (at least 75 percent of
generating capacity) were lowest on 25 March and highest on 17 August. The
lowest discharge tenperature .44s 17.7 and the highest was 38.5 C (Taule B-2).
Minimuia and maximuia teaperatures corresponded wita normal seasonal cycles in
lake tenperatures.
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4. COMPARISON OF SPECIES COMPOSITION AND TEMPORAL DISTRIBUTION FOR FISH
COLLECTED IH GILL NETS AND IMPINGEMENT SAMPLES, 1982

Trends in the species composition and te:aporal distribution for fisu collected
witn gill nets were generally comparable to trends observed in tne iupingement
collections at Nine Mile Point Unit 1 and daues A. FitzPatrick during 19d2.
Differences in these trends were largely due to several factors: the selec-
tivity of the gill net year to certain age or size class fisn, seneduled or
unscueduled outages at the power plants, and the different lengths of tne
sampling seasons.

| Size selectivity of the gill nets may account for soide differences in species
| composition between impingenent and gill net collections. Although all of the

24 taxa (23 fish and one crustacean) with the exception of walleye collected
with gill nets were present in the impingement collections, more tnan an
additional 20 species were caught in impingenent 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 caught in the gill nets used.

Size selectivity of the gill nets and absence of winter gill net sampling also
explained a difference in tenporal abundance of fish between gill nets and
impingement collections. Gill net collections (catch per 12-hour set) of fish
were hignest in spring and early sunvaer with peak catenes coinciding with the
spawning runs of seyeral fish species. The highest impingement collections
(number per 1,000 mJ of water pumped) for Nine tiile Point Unit 1 were in
January (Figure 4-1) and for James A. FitzPatrick during early winter and late
fall (January and December), spring (April and May),. and midsummer (July)
montns (Figure 4-2). The impingenent abundance peaks in January reflected
large collections of rainbow smelt. Because gill nets were not collected in
January, coincidental peaks were not observed. A large collection of youn9-of-
the-jear raisibow smelt in December contriouted to the impingenent peak at
James A. Fitzpatrick. Gill nets do not effectively caten young-of-the-year
fish, therefore, no similar abundance peak was observed in the December gill
net catch.

A power plant outage can obscure the usual trends in tne temporal distrioution
of impingenent catenes. For example, few fish were impinged at Nine Mile Point
Unic 1 from Marcn through December during tne outage. In past years, hign
numbers of alewife were impinged in the spring. Data from the Spring 1982 gill
net collections reflected this crend as large numbers of alewife in spawning

- condition were caught. 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 spring catches.

Another factor that made comparison of gill net data and impingement data
difficult was the different lengths of the sampling seasons. Gill net collec-
tions were made in nine months, April through December, wnereas impingeaent
sampling was conducted year-round. In terms of species composition some fish
species, for example whitefish and gizzard shad, were present and/or abundant
during winter impingement samples but were absent or poorly represented in the
Nine Mile Point area during the gill 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 sarapling did not catch as many different species nor did it have
identical temporal distribution patterns as did impingement collections.
Rainuow smelt, which were doininant in tne winter impingeuent collections, were
not dominant in any uonth in the gill net catches.

Despite the differences mentioned above, the trends in species composition and
tenporal distribution were similar for gill nets and impingenent collections.
Almost all of the same spacies collected with gill nets were also found in
impingenent samples. In terms of nunerical abundance, alewife daninated both
gill net and James A. FitzPatrick irapingenent catches. Rainbow smelt, wnich
dominated Nine Mile Point Unit 1 impingenent catches, were second in abundance
at Jeaes A. FitzPatrick and third in abundance in gill net catches. Taking
into account the size selectivity of gill nets, temporal distribution patterns

| between impingement and gill nets were similar. Spring and summer ilnpingement
abundance peaks at Jaines A. Fitz atrick (composed raainly of alewife) coincided
with gill net peak catenes (also mainly alewife). Spottail sniner were col-
lected at James A. FitzPatrick and in gill nets for most of the sampling
season. Rainbow smelt were present in higher numbers in the early spring and
in the fall than during tne sunaer. Generally, these trends were evidence tnat
species occurrence and abundance is largely due to temperature preference and
migrations of spawning fish populations, and that subadul; and adult fisn are
collected in the winter and spring wnile young-of-the-year fisn are Mainly
caught in the summer and fall.

;

i
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S. ENVIROTEENTAL IMPACT ASSESSMENT

5.1 INTRODUCTION
<.

Aquatic ecology studies were initiated for Nine Mile Point Unit 1 in the late
1960s and for J&aes A. FitzPatrick in mid-1975. These studies were designed to*

evaluate potential effects to the aquatic environment from power plant opera-
tion in the vicinity of the Nine Mile Point promontory. A third nuclear4

station, Nine Mile Point Unit 2, is now under construction at this site.

The 1982 report is submitted to fulfill requirements of Niagara Mohawk Power
i Corporation and the Power Authority of the State of New York as amended by Ene
! U.S. Nuclear Regulatory Commission in the Spring of 1979 to assess any environ-

mental impact. If total monthly impingement catches deviate from tne dailyi

ranges as specified in Section 3.1.2 of the Nine Mile Point Unit 1 Environ-
mental Technical Specifications (Table 5-1) or exceed the monthly maximun limit

'

by greater than 50 percent as specified in Section 4.1.1-B of tne James A.
FitzPatrick Enviromental Tecnnical Specifications (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 fish community.

5.2 IMPINGEMENT COLLECTIONS AT NINE MILE POINT UNIT 1 NUCLEAR STATION 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 Janes A. FitzPatrick since~ 1975. The species compo-
sition of impingement collections in 1982 was similar to tnat observed during
the past years' impingement catches. Between 37 and 48 fisn species have been
caught at Nine Mile Point Unit 1 in the past years. This year's collection of
26 fish taxa was lower than previous years and may be attributed to the fact
tnat main circulating water pmaps were shut down during repairs for most of the
year. At Jaaes A. FitzPatrick, impingement studies nave yielded between 43 and
54 fish species per year. The 1982 study resulted in the collection of 44 fish
taxa.

hnpingement catches have consistently been dominated by alewife. However,
there are two exceptions: in 1978 -threespine stickleuack was the dominant
species and in 1979 rainbow smelt was tne dominant species. Rainbow saelt 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 dani-
nant. During 1982, alewife daninated impingement collections at James A.
FitzPatrick power plant constituting over 60 percent of the total catch.
During the tnree months of operation, January through 16 Marcn, at Nine tiile
Point Unit 1, rainbow snelt was the dominant species constituting 66.8 percent
of the total catch. Rainoow smelt was second in abundance during 1982 at James
A. FitzPatrick accounting for 36.6 percent of the total caten, and alewife was
second in abundance at Nine Mile Point Unit 1. White peren was the third most
abundant species at James A. FitzPatrick with 0.5 percent of the total caten,'

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 plants during 1982.

>
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TABLE 5-1 COMPARIS014 0F EXPECTED M0f4THLY IMPINGEMENT RA14GES AND ACTUAL
SAMPLING RESULTS AT NINE MILE POINT UNIT 1, 1982

Daily Average Actual Daily Average
Number of Fish * Impingenent

Month Low Hi tJh (No. of Fish / Day)

January 231 631 1,871

February 211 718 217

March 482 2,864_ 101

April 5,552 20,923 3.2
'

May 8,501 50,759 0.5

June 1,366 3,213 0.8
July 718 2,648 0

August 0 5,020 0

September 0 1,397 1.8

October 154 338 2.8

Novenber 103 1,565 3.8

December 294 1,713 1

From Table 3.1-4, Section 3.1.2 of the Nine Mile Point Unit 1 Nuclear*

Power Station's Environmental Technical Specification.

|
I

*

|
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TABLE 5-2 COMPARISON OF SPECIFIED MONTHLY MAXIMUM IMPINGEMENT ALLOWANCES AND
ESTIMATED MONTHLY IMPINGEMENT FOR 1982 AT JAMES A. FITZPATRCK

Monthly Maximum Plus 50 Total Estimated
Montn Impingeaent* Percent Monthly Impingsaent

January 41,59G 62,394 47,283

Fecruary 16,646 24,969 3,533

March 22,595 36,152 14.09E

April 413,854 620,781 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

September 31,570 47,355 11,453

October 32,428 48,642 877

Novenber 87,928 131,892 2,205

Decenber 30,837 46,255 118,508

From Table 4.1.1-2, Section 4.1.1-B of the Jaiaes A. FitzPatrick*

Nuclear Power Plant's Environmental Technical Specifications. The
reportable monthly raaximum estimated impingeaent. is limit specified
plus 50 percent.

|

r

6-3



In terras of uloiaass, alewife has been the doiainant species during most years of
impingenent study. Gizzard shad dominated biomass collection in 1978 because
of an abundance of large individuals. Rainbow snelt nas been either second or
third in dominance with other species such as smallmouth bass, unite perch, or
rock bass dominating in other years. During 1982, alewife was the daainant
species, in terms of biomass, at James A. FitzPacrick and second in weight at
Nine Mile Point Unit 1. Gizzard shad was the dominant species by weight at
Nine Mile Point Unit 1 and third in dominance at James A. FitzPatrick. Rainbow
smelt was the second dominant species, by weignt, at Jaraes A. FitzPatrick and
third in dominance at Nine Mile Point Unit 1.

,

Estimated annual impingenent at both power plants has been nia ly variable overn
! the years. Estimated annual impingenent at Nine Mile Point Unit 1 froia 1974 to
i 1981 ranged froia a low of 135,000 fisn in 1977 to a nign of 3.4 iaillion fisn in

1976. James A. FitzPatrick annual estimated impingement ranged from 244,000
,

fish in 1979 to a high of 4.3 million fisn in 1976. Impingeaent estimates for
1982 were low compared to estimates for previous years. Nine Mile Point Unit 1
impinged 89,526 organisms; Janes A. FitzPatrick impinged 603,242 organisms. In
canparison to tne standing stock estimates (O'Gonaan and Bergstedt 1983,
personal communication) for the two iaost abundant iiapinged species, alewife (4
to 4.5 billion) and rainoos smelt (0.5 billion), tne nwabers isapinged at either
power plant represented a negligible portion of tne fish coimaunity of Lake
Ontario.

5.3 OCCASIONS WHEll SPECIFIED LIMITS WERE EXCEEDED

During 1982, the average daily catch at Nine Mile Point Unit 1 was lower than
the established daily ranges in March through July and October through Decenber
(Table 5-1). Nine Hile Point Unit 1 main circulating water puiaps were shut

; down from Maren through Decenber and therefore few organisins were impinged.
However, in January, tne estaDlished daily inapingeaent range was exceeded. Tne
January impingement catch was approximately three and one-half times greater
than the specified range. Of the total fish collected in January, over 68
percent were rainbow smelt, and of the total rainbow staelt collected, over 95
percent were young-of-tne-year fisn. According to the Oswego Fisn and Wildlife
Station (FWS) (O'Gonaan and Bergstedt 1982, 1983 personal coumunication), the
rainbow smelt population has oscillated during recent years resulting in nigner
recruitment of saelt during the odd years. Impingenent cata on young-of-tne-
year rainbow smelt collected during the 1981 and 1982 winter seasons at toe
Nine Mile Point power plants was comparable witn the FWS data. Collections of
rainbow saelt at both Nine Mile Point Unit 1 and Jaiaes A. FitzPatrick during

| the 1981 winter (EA 1982) were low (1,202 and 2,539, respectively). Young-of-
the-ystar saelt, whicn were spawned in spring 1980, caaprised a los percentagei

(less than 20 percent) of the total smelt caten. However, during the winter of
1982, the catches of rainbow smelt at outn power plants were nign and young-of-
the-year sidelt, spawned in spring 19dl, couprised a nigh percentage (arouna 95
percent) of tne total smelt catch.

Established monthly liiaits at Jaaes A. FitzPatrick were exceeded oy 50 percent
in Julf and Decemoer 1982 (Table 5-2). In July, large collections of alewives
caused the monthly limics to be exceeded. At this time of the year, alewife

move insnore in large nunbers to spawn. Gill net data collected in spring and
early suniner 1982 pointed to a large spawning population of alewife in the
vicinity of the Nine Mile Point promontory. In addition, one impingement

5-4
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collection on 22 July contained almost 42 percent of the total fish collected
,

for the montn. In December, one large collection of young-of-the-year rainbow
smelt caused the monthly limits to be exceeded. The impingenent collection of
30 Decenber contained over 86 percent of the total fish collected for the
monch. Of the fisn collected, over 93 percent were rainbow smelt and over 90
percent of the smelt caught were young-of-the-year fish. One very large
collection can introduce a considerable bias to monthly impingement estimates
if it is included in calculation of the saean iaontnly impingeaent collection.
Since large impingenent collections typically have oeen associated witu
short-lived meteorological phenosaenon, an alternate method can be used to esti-
mate the Decenbar total: the total nunber collected on 30 Decenber was added to

i the estimate for the other 30 days of Decenber wnich was based on tne other
m five 24-hour saaples collected that month. By this method the estimated

impingenent for Decenber 1982 was approximately 40,000 as canpared to 118,508
|- using the mean of all six 24-hour sanples.
|

The high impingement on 30 Decanber 1982 may be attributed to unusually high
''

west winds of about 40 knots during the sampling period. Previous studies at
the Nine Mile Point power plants have indicated that higher rates of impinge-
ment may occur during specific weather conditions, such as nigh winds froia tne
west or northwest. Studies oy Ecological Analysts, Inc. in the vicinity of
Nine Hile Point have supported these observations. For exanple, on 25 and 2G

,

August, the wind blew fran the west to northwest at 15-40 knots. The impinge-! e

ment collection at Jaaes A. FitzPatrick on 26 August constituted over SG'

percent of cne total collection for that month. On four other dates Lin 1981;

l (29 Septenber and 29 Decenber)'and 1982 (5 April and 26 August)] west ur north-
west sinds exceeded 25 knots and impingenent collections were greater than on

! adjacent sampling dates witn lower wind velocity.

Invironmental factors other than strong winds may also lead to higner impinge-!

. ment at the power plants. Biological factors sucn as population size, migra-
| tion patterns, scnooling, and spewning behavior in conjunction witn environ-
| mantal factors such as water teaperature, currents, heavy waves, and plant

operating parameters could affect innpingenerit. Migrations of large populations'

of adult alewife and rainbow smelt during the spring and early suaner seasons
are triggered by responses tar certain environmental and biological conditions.
As tne water temperature of the lake increased,- tnese two species inove insnore
to spawn. The high impingeaent of adult alewife and rainuow sinelt during
spring and early sunmer has been well docunented at the Nine Mile Point power
plants and elsewhere. Spigarelle et al. (1982) noted similar results at tnree
power plants on Lake Michigan. After spawning, the adult fish iaoved offshore

L to . deeper, cooler waters' and were impinged in fewer nunbers at tne power
: plants. In- sumaer and early fall, the younJ-of-the-year alewife and rainbow
n delt tended to renain insnore and appeared in the impingement collections,s,

sonetimes in large nur.Ders. During late fall and_ early winter, alewife and
Jrainbow smelt congregated at deep and midwater depths, respectively, in Lake
- Ontario (O'Gorman and Bergstedt 1983, personal caanunication). In 4ddition,
"fran observations by Ecological Analysts, other fish species, such as wnite
perch, although not as nuinerous as a)ewife and rainbow smelt, exnibited similar

-seasonal patterns of occurrence in tne impingenent collections.
.

; Althcugh seasonal lake tenperatures, spawning behavior, and population size
| were major factors contributing to high impingenent, other factors could alsc
' cause increases in impingement. Brandt et al. (1980) discussed the possibt.lity

'r \

"
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that the most abundant fish species in Lake Michigan were positioned at dif-'

ferent temperature strata to reduce competition for food resources. Shifts in-

the thermocline could cause fish to adjust their position in the water column.
In addition, schools and aggregates of certain fish species could induce
localized increases in population densities of fish in the lake. O'Gorman and
Bergstedt (1983 personal communication) noted that insnore schools and aggre-
gates of fish can disintegrate at night and scatter throughout the water
column. Because of tne forementioned influences on fisn behavior, it is
possible tnat individual fisn or whole schools of fish could become more sus-

) ceptible to impingement. Incidences of high impingeraent iaay not, therefore, De .

the direct result of power plant operation, but may have been caused by D10109-
ical benavior of fish in canbination with external enviromaental influences.

5.4 EFFECTS OF POWER PLAliT OPERATION AT HINE MILE POINT ON THE FISH COMMUNITY

One of the five Great Lakes in Nortn Aaerica, Lake Ontario is roughly oval in
shape, 190 miles long, and 53 miles wide. The lake was fonaed by extensive

| glaciation-some 10,000 years ago. It nas a surface area of 7,340 square uiles
| with an average depth of 250-300 (TI 1978). Historically, Ldke Ontario Was
| listed as an oligotrophic lake with tne principal offshore fish stocks con-

sisting of coregonines, lake trout, and burbot (Christie 1974). Lake Ontario
as well as tne otner Great Lakes have undergone some extensive biological
changes. Lamprey invasion, overfisning, and cnanging water quality nave played
an important role in the fish species and fish population shifts and changes
through the years. Introduction of the alewife in tne 1870s and tne rainbow
smelt in 1912 added additional pressure to the changing natural fisn consnunity.

|
Aquatic collections in the vicinity of Nine Mile point have been in progress
since the 1960s through 1982. During the 1960s and early 1970s, studies on the

' current flow patterns and aquatic populations were conducted by Dr. J.F. Storr
under contract to Niagara Mohawk Power Corporation. From 1973 tnrough early
1977, Lawler, Matusky, and Skelly Engineers (LMS) employed gill nets, trawls,
seines, and fish traps in Eneir survey of the Nine Mile Point nearfield. Texas
Instruments (TI) continued sampling with various gears until'early 1979 wnen
the current sampling prograa utilizing gill nets at four selected transects was
initiated. Ecological Analysts has conducted this saapling progran since 1981.
In addition, trawls were conducted by the New York State Department of Environ-
mental Conservation (NYSDEC) in the spring of 1977 (Elrod et al.1978) and by
the U.S. Fish and Wildlife Service (FWS) and NYSDEC in 1978,1979 (Elrod et al .
1979, 1980), and'1980 and 1981 (O'Gorman and Bergstedt 1982, 1983 personal
conaunication) .

Previous data collected by gill net suggest that the fish comaunity structure
in the Nine Mile Point vicinity during any given year varies seasonally fron
one of low species diversity during the winter and early spring to one of nigh
species diversity from spring to fall. However species composition in the
vicinity of Nine Mile Point has enanged little during the nine years of power
plant operation. A total of 23 taxa of fish were collected during the 1982
gill net prograa. Collections during 1979,1980 and 1981 yielded 18 to 20
taxa. The similarity indices (Pinkham and Pearson,1976) Detween years were

| consistently greater than 0.75 (wnere .1.0 indicates identical collections)
indicating a relatively nigh level of similarity in the species composition of
the fish conununity saiapled by gill nets between 1979 and 1982 (Table 5-3). Tne

5-6
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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 1981 1980 1979

1982 1.0 0.904 0.782 0.773

1.0 0.773 0.7511981 --

1980 1.0 0.860-- --

1979 1.0-- -- --

!

!
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occurrence of certain daainant species in gill net collections coincided with
either spawning benavior (e.g., rainbow suelt and trout percn during spring and
brown bullheads in summer) or tenperature preference (e.g., lake trout during
spring and fall and rainbow smelt in fall). In contrast alewife, spottail sni-
ner, and white sucker are ubiquitous, appearing througnout the sampling season.

Although species composition remained fairly constant, variations in the size
of fisn populations nave been observed tnrougnout Lake Ontario, as well as
. localized fluctuations. Alewife and rainbow smelt, two species which doainate
the fisn comiaunity in the vicinity of Nine Mile Point in terms of abundance,
have exhibited distinct oscillations in population size. Christie (1974) using

; experimental gill nets showed annual oscillations, which could vary ten-fold,
i in the size of the spawning run of the alewife froia 1958 to 1970. Christie
l (1974) also correlated certain peaks in the gill net data with significant

mortalities along the lakeshore. In the vicinity of the Oswego Steam Station
in Oswego, New York, Lawler, datusky and Skelly Engineers (LMS 1975) reported
fluctuations in natural concentrations of the alewife population by as mucn as
800 percent fraa year to year. LMS (1977) also reported tnat populations of
alewife in the vicinity of fline Mile Point vary by as mucn as half an order of
magniude. An important factor in the fluctuations in alewife aoundance appears

,

! to be periodic large die-offs of tue alewife stocks during the spring, possibly
due to low temperature shock (Granam 1956, in ColDy 1971) reported since their
introduction in the Great Lakes. In recent years the greatest numbers were
recorded in 1974 and 1976 (LMS 1975, 1977). According to the FWS and tiYSUEC
(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
high as 60-75 percent of tne population in tne vicinity of the Nine Mile Point

4 promontory. This population decline was reflected by decreasing catenes of
: alewife in impingement collections from 1975 tnrough 1978 wnich were not only

recorded at Nine Mile Point power plants, but also at Ontario Hydro power
'stations in Canadian waters (TI 1981). According to tne FWS (O'Gonaan and

Bergstedt 1983, personal connunication), lakewide populations of alewife
increased through 1981 and then decreased slightly during 1982 as a result of a

;
' probable die-off during the winter of 1982

Increases in the adult alewife population in the 1982 gill net catches and
impingenent collections at James A. FitzPatrick were local and did not
correspond to tne lakewide population reduction as noted by the Oswego FWS.>

Large impingement collections of young-of-the-year. alewife during August
through October 1981 at the Nine Mile Point power plants were not experienced
at the Ginna or Russell power plants near Rochester, New York (Dakin 1982,
personal communication). Local fluctuations in the size of spawning alewife
populations collected by gill nets are not unique to the Nine Mile Point
vicinity but have also been recorded in the Bay of Quinte in Lake Ontario froa ~ ,

1958 to 1972 (Christie 1974). The size and condition of future alewife stocks
would most likely be influenced uy climatic conditions and possfuly by tue

! numbers of salmonids stocked (0'Gonnan and Bergstedt 1982, 1983 personal
conaunication).

Rainbow smelt populations have also displayed some oscillations in tne Great
Lakes fran year to year. Introduced in 1912 in Lake Micnigan, populations of
rainbow smelt became abundant in Lake Ontario in the late 1940s (Christie
1974). Tnis species nas also oeen noted to suffer large population losses

.possibly as a result of. disease (Van Oosten 1947, in Scott and Crossman 1973),

'
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as noted in Lake Huron and Lake Michigan in 1942-1946 and in Lake Erie as
recently as 1969 (Scott and Crossman 1973). Rupp (1968, in Kireneis and
Stanley 1981). snowed ten-fold variations in rainbow saelt abundance during the
spawning runs in Branch Lake, Haine over an 8-year period. Commercial yield of
rainbow snelt (christie 1974) was noted to decline in Lake Ontario froni 1960
through 1970 and then increase after 1970. Studies by NYSDEC and FWS indicated
an eleven-fold increase in rainbow saelt populations from 1972-1978 (TI 1981).

Yearly oscillations in the lakewide rainbow s.aelt population were noted by the
biologists at the Oswego Fish and Wildlife Station (O'Gorman and Bergstedt
1982, 1983 personal comaunication). As gill net collections of rainbow saelt
over the past four years were low when compared to population estimates and,
because no age measureaent determinations of tne adults were iaade, a population

j trend in the vicinity of Nine Mile Point cannot oe identified clearly.
However, the nuinber of snelt caught by gill nets in cne vicinity of Nine Mile'

Point nas shown an increase from 1979 (TI 1980) wnen only 103 rainuow suelt
were caught coinpared with 466 rainbow snelt in 1981 (EA 1982) and 473 rainoow
smelt collected in 1982. In conclusion, gill net surveys in the Nine dile
Point vicinity during 1982 did not reveal any significant changes in the area's
smelt populations. Nevertheless, increases in the local population of alewife
were observed. RainDow Saelt also are not evenly distributed in Lake Ontario.
The FWS estimated that nearly half the rainbow suelt 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 the
vicinity of Nine Mile Point are the 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 with community instability
in an ecological sense. Stability has numerous definitions and connotations
with respect to ecosystaas but very generally refers to 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 systen and its

! ability to oscillate aoout and return to some " equilibrium state." Therefore a
i certain level of fluctuation in population size among various species in a

canmunity is inherent in the concept of stability as an ecosysten responds to
changes or extranes in natural and anthropogenic factors in the biotic and
abiotic environment.

No long-tena trends toward reductions in the major fisn population in the
vicinity of Nine Mile Point have been apparent. The observed fluctuations in;

population size appear to nave occurred over a range within the ability of'

those populations to maintain themselves. Tne success of these populations-

will most likely be determined by natural environmental factors (e.g.,
temperature, disease) and man-induced changes in the tropnic structure (e.g.,
salmonid stocking programs).

5.5 SUMMARY

Impingement of fish oy Nine Hile Point Unit 1 and James A. FitzPatrick power
plants appears to have little affect on the fish community structure or fish
population size in the vicinity of Wine Mile Point or on the entire Lake

!
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Ontario aquatic ecosystem. Impingernent of fisn at the power plants tends to
affect the populations in the manner of a stationary predacor, as discussed by
Voigtlander (1980); tne fish populations can generally adapt to the predator.

Species conposition in tiie vicinity of Nine Mile Point has shown little
-variation from year to year. Natural biological factors sucn as Habitat and
teaperature preference, schooling, and migration behavior play an important
role in seasonal variations in species occurrence or absence. Oscillations in
fish abundance reflect the biology of species coupled with interactions anong
species and variable environmental factors. While certain fish species around
Nine Mile Point, such as alewife and rainDow smelt, exhibit wide fluctuations
in population size, other species, such as white sucker, renain fairly static.

,

I

! In conclusion, no alterations to the existing fish couinunity or population
levels occurred as a result of power plant operation in the Nine dile Point
area during 1982 based on the impingenent study. No incidents of cold snock
to fish due to shutdowns at either plant were reported or observed during 1982.

No rare, endangered, or tnreatened fish species were collected in the 141ne flile
Point area during 1982.- No Corbicula sp. mollusks were found in the 1982
impingement collections at Nine Mile Point Unit 1 or Jaaes A. FitzPatrics power
plants. High ispingaaent estimates at Nine Mile Point Unic 1 in January 1982
reflected a large recruitment of young-of-tne-year rainbow saelt. Hign
impingeaent estimates at James A. FitzPatrick in July 1982 reflected a large
local spawning population of alewife and in Decenber 1982 reflected one lerge,
wind-induced catch of young-of-the-year rainbow smelt. Finally, no unusual or
high occurrence of diseases, parasites, or other abnormalities were noted on
the fisn collected in tne Nine Mile Point vicinity during 1982.

:

!
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TABLE A-1 TEMPORAL ABUNDANCE OF SELECT KEY (RIS) SPECIES COLLECTED BY
GILL NETS, 1982

Catch Per 12-Hour Set (#
Species APR MAY JUN JUL AUG SEP OCT NUV UEC '

Alewife 175 125 353 573 101 49 0 51 24

Rainbow smelt 41 8 1 0.3 0 0 0 12 0.3

Spottail shiner 2 4 62 93 37 2 1 15 0.3

Smallmouth bass 0.3 0.3 0.3 0.3 3 3 0 0 0

White perch 1.3 1 3 4 4 0.5 0 0.3 0

Yellow perch 0.3 0 4 6 2 4 0 6 0

Total Catch 219.9 138.3 423.3 676.6 147 58.5 1 84.3 24.6

.(a) Mean catch rate of four transects.

,

|
!

A-1
|

f
.

. - .. - . . _ - .



TABLE A-2 SPATIAL AND TEMPORAL DISTRIBUTION OF 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

Al ewife

fNPW 303 75 298 678 115 50 0 56 2 17 5

fNPP 176 90 34 5 732 76 94 0 40 34 176
FITZ 92 112 284 504 101 5 0 54 39 132
fMPE 128 222 484 377 111 46 0 52 20 160

Rainbow smelt

fNPW 7 4 0 0 0 0 0 8 0 2
INPP 11 14 2 0 0 0 0 2 0 3
FITZ 101 7 1 0 0 0 0 14 0 14
TNPE 45 8 1 1 0 0 0 24 1 9

Spottail shiner

fMPW 2 4 21 115 4 1 2 30 0 20
INPP 0 2 60 54 1 1 1 28 0 16
FITZ 0 1 62 96 134 0 1 3 1 33
THPE 5 1 105 10 5 9 4 0 0 0 25

Saallmouth bass

fMPW 0 1 0 1 3 0 0 0 0 0.5
fNPP 0 0 1 0- 2 1 0 0 0 0.4
FITZ 1 0 0 0 5 8 0 0 0 2
INPE O 0 0 0 1 1 0 0 0 0.2

Wnite perch

INPW 2 1 6 9 9 0 0 0 0 3

fMPP 0 1 1 4 4 2 0 1 0 1.4
( FITZ 2 1 1 1 3 0 0 0 0 0.8
'

fMPE 1 1 4 3 1 0 0 0 0 1.1

Yellow perch

fNPW 0 0 4 9 1 3 0 5 0 2
INPP 0 0 3 9 1 3 0 9 0 3

| FITZ 1 0 4 2 2 7 0 4 0 2
!

fNPE 0 0 3 2 2 3 0 4 0 2

(a) Data are rounded to numbers of whole fish.
i
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TABLE A-3 LENGTH DISTRIBUTI0tl 0F SELFCT REPRESENTATIVE IMPORTANT SPECIES
__COLLECIED.BLGILL.NEISn.1982. _ . . - _____. ..._-.__.

aLEulEE

Leosth_Ictavals.IMd1 --

.

90.0- 110.0- 130.0- 150.0- 170.0- 190.0- 210.0- 230.0-
_Date. 102.2 122.2 112.2 162.2 182.2 202.2 222.2 2A2.2

APR 82 0 0 2 95 199 13 11 0
MAY 82 0 2 2 73 221 7 0 0
JJN 82 0 0 6 89 221 4 0 0
JUL 82 2 5 6 115 188 4 0 0
AUG 82 0 1 7 93 199 15 2 3
SEP 82 0 0 3 26 92 4 0 0
OCT 82 0 0 0 0 0 0 0 0
NOV 82 0 0 3 87 68 2 0 0
I(C 82 0 0 0 41 59 4 0 0

Interval Totals 2 8 29 619 1,247 53 13 3

. __.. Range

_Date. ___E.. __N_. __1__ _SD. .HIN. _MED_ _ hex.p
"

APR 82 1,125 320 174.7 12.4 148.0 173.0 228.0
HAY 82 730 305 173.8 9.7 128.0 174.0 206.0
JUN 82 2,664 320 172.8 9.1 131.0 173.0 206.0
JUL 82 4 445 320 170.0 12.8 105.0 173.0 192.0
AUG 82 509 320 173.9 12.7 116.0 174.0 240.0
SEP 82 35 125 174.5 9.8 143.0 175.0 199.0
OCT 82 0 0 0.0 0.0 0.0 0.0 0.0
NOV 82 65 160 168.2 11.0 143.0 168.0 208.0
DEC 82 6 104 171.6 9.1 151.0 171.0 199.0

*
Susaars Totals 9,629 1,974 172.7 11.4 105.0 240.0

P = Number of ur, measured organisasi
N = Number of ler.sthsi MIN = Shortest length
X = Nean lansthi HED = Hedian lensth
SD = Standard deviationi MAX = Greatest ler.sth<



.- _ -_ _ -_ _ _ - _ _ _ _ ,

___ ....______IaELE_c:3_(C0dI.1__ __ _ - _.____.__-

RAINBOu_SHELI

Leostb_ILiarvals_ladi*

110.0- 130.0- 150.0- 170.0- 190.0- 210.0- ?30.0- 250.0-
_Date. 122.2 142.2 169.2 182.2 202.2 222.2 232.2 262.2
APR 82 3 72 33 3 9 6 6 1

MAY 82 0 19 27 3 6 8 1 0
JUN 82 0 2 3 1 0 -0 0 0
JUL 82 0 0 1 0 0 0 0 0
AUG 82 0 0 0 0 0 0 0 0
SEP 82 0 0 0 0 0 0 0 0
OCT 82 0 0 0 0 0 0 0 0
NOV 82 0 1 33 14 1 1 2 0
DEC 82 0 0 1 0 0 0 0 0

Interval Totals 3 94 98 21 16 15 9 1

Raose_.
_Date. ___E__ __U__ __X._ _SD. _HIN. _HED_ _Ma!..

Y APR 82 216 133 158.7 28.6 124.0 148.0 254.0
* MAY 82 0 64 167.6 26.7 134.0 159.0 232.0

JUN 82 0 6 .160.2 16.1 137.0 164.5 182.0
JUL 82 0 1 165.0 0.0 165.0 165.0 165.0 .

Al6 82 0 0 0.0 0.0 0.0 0.0 0.0
SEP 82 0 0 0.0 0.0 0.0 0.0 0.0
OCT 82 0 0 0.0 0.0 0.0 0.0 0.0
NOV 82 0 52 170.3 19.3 146.0 165.0 241.0
DEC 82 0 1 165.0 0.0 165.0 165.0 165.0

Suasars Totals 216 257 163.3 26.5 124.0 254.0

.

'

P - Number of unseasured organisasi
N Nuaber of lensthsi MIN : Shortest lenst.1
X : Mean lensthi MED = Median leasth
SD = Standard deviationi MAX = Greatest length

!
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laBLE a:3_(CDUI.1 . . _ _ .___

WWIIE_EEECH

LENGIH_INIERVaLS Indl
90.0- 110.0- 130.0- 150.0- 170.0- 190.0- 210.0- 230.0- 250.0- 270.0- 290.0- 310.0- -

_Date. 102.2 122.2 142.2 162.9 182.2 209.2 222.2 2A2.2 262.2 282.2 302.2 322.2
APR 82 1 0 0 0 0 0 1 2 1 2 1 0
MAY 82 0 0 0 0 0 0 4 3 0 0 0 0
JUN 82 0 0 0 0 1 0 5 9 3 2 1 0
JUL 82 0 0 1 0 1 2 5 15 4 2 2 0
AUG 82 0 0 0 2 0 2 4 7 11 3 2 1

SEP 82 0 0 0 0 0 0 1 1 0 0 0 0
DCT 82 0 0 0 0 0 0 0 0 0 0 0 0
NOV 82 1 0 0 0 0 0 0 0 0 0 0' 0
I(C 82 0 0 0 0 0 0 0 0 0 0 0 0

Interval Totals 2 0 1 2 2 4 20 37 19 9 6 1

Range

_Date. ___E _ __N _.I._ _SD. _HIN. _HED. _HAL

Y AFR 82 0 8 237.5 64.5 91.0 258.0 295.0
m NAY B2 0 7 227.0 9.6 210.0 229.0 240.0

JUN 82 0 21 239.7 23.9 186.0 235.0 291.0
JUL 82 0 32 239.7 31.7' 149.0 240.5 300.0
AUG 82 0 32 245.5 34.7 156.0 250.0 311.0
SEP 82 0 2 229.5 13.4 220.0 229.5 239.0
OCT 82 0 0 0.0 0.0 0.0 0.0 0.0
NOV 82 0 1 97.0 0.0 97.0 97.0 97.0
DEC 82 0 0 0.0 0.0 0.0 0.0 0.0

Susaarv Totals 0 103 238.6 36.0 91.0 311.0

,

P = Number of unseasured crsanisasi
N : Nusber of lensthsi MIN = Shortest Itnsth
X = Hean leasthi HED = Median length
SD = Standard deviationi MAX = Greatest lereth
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___ . . . - _ _ _ - . . _ _ _

_=________ _ - IaSLE_a:3_IC0dI.1____ __ __ ------ _________

SE'OTIAIL_ SHINER

Leosth_ Intervals _ibd1_
90.0- 110.0- 130.0- Eaose . = =

_Date_ ___P__ __N__ __1.. _SD. 109.9 129.9 119.9 _ DIN. _MED_ _BaX.

APR 82 0 11 122.9 6.2 0 13 1 !!3.0 125.0 135.0
MAY 82 0 14 111.8 5.7 5 9 0 98.0 113.0 119.0
JUN 82 334 181 118.6 -8.7 28 138 18 97.0 119.0 138.0
JUL 82 473 298 119.7 8.8 43 212 43 100.0 121.0 137.0
AUG 82 228 82 113.1 8.2 35 43 4 98.0 112.0 132.0
SEP 82 1 5 113.0 8.2 2 3 0 106.0 110.0 126.0
OCT 82 0 4 115.5 10.0 2 2 0 105.0 116.0 125.0
NOV 82 0 69 116.1 6.1 12 55 2 105.0 116.0 131.0
DEC 82 0 1 105.0 0.0 1 0 0 105.0 105.0 105.0

Totals 1,036 671 118.0 8.7 128 475 68 97.0 138.0

.

P = thaber of uneessured organisasi
N: Number of lensthsi MIN = Shortest lensth
X : Hean lengthi HED = Hedian lensth
SD = Standard deviationi MAX = Greatest Icnsth

.
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._ . - - - - - _ _ _ -_ .- . _ _

. . _ .. __._.__.___ = - - ___IeBLE_e:3.1C0uI.1' __ - --

,

SMALLb0UIW BASS

Laosth lotervals_Ibul
290.0- 310.0- 330.0- 350.0- 370.0- 390.0- 410.0- 430.0- 450.0- Raose-

_Date. ___P__ __W._ __X _ _SD. 302.2 329.2 349.9 362.2 382.2 A09.2 A29.2 A42.2 A69.2 _HIN. _ BED _ dal.

APR 82 0 1 180.0 0.0 0 0 0 0 1 0 0 0 0 380.0 380.0 380.0
| HAY 82 0 1 327.0 0.0 0 1 0 0 0 0 0 0 0 327.0 327.0 327.0'

.RIN 82 0 1 298.0 0.0 1 0 0 0 0 0 0 0 0 298.0 298.0 298.0
JN 82 0 1 409.0 0.0 0 0 0 0 0 1 0 0 0 409.0 409.0 409.0
AllG 82 0 19 369.7 44.0 1 3 4 2 2 4 1 1 -1 301.0 355.0 456.0
SEP 82 0 10 355.2 28.9 0 2 2 3 1 2 0 0 0 320.0 356.0 107.0
GCT 82 0 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
NOV 82 0 0 - 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
DEC !!2 0 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0

Sussarv
Totals 0 33 363.4 40.2 2 6 6 5 4 7 1 1 1 298.0 456.0

P = num'oer of unseasured arsanisasi
N = number of lengthsi MIN = Shortest length
X = nean len1thi HED = Nedian length
SD = Standard deviationi MAX = Greatest length
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__Ia2LE_2-1 MNLCEEEAI!US_225DIII2U8.aLSINE_ TILE _EDISLUNILLtt'n m eTaIIQ2_2U815S_1882

STATION: 3ine_tila.2cint MONTH 1 Jzcuars_1282

No. of No. at
Citeulating Service Total Voluse (33) of Mean Electrical __Iasserature5_I2L

2ata Matar_8caas 24te _2usas ____2 star _Eusted____ __ Cut;ut_IHWeL I:tata Di:c::arsa

1 2 1 1209988.8 612 2.7 21.8
2 2 1 1209988.8 61? 1.9 22.7
3 2 1 120998S.8 612 0.4 21.2
4 2 1 1209988.8 411 1.3 22.0
5 2 1 1209988.8 611 1.5 22.5
6 2 1 1209988.8 611 1.5 22.6
7 2 1 1209988.8 611 4.4 25.3
8 2 1 1209988.8 609 0.9 21.8
9 2 1 1209988.8 310 0.9 21.8

10 2 1 1209988.8 576 -0.3 18.9
11 2 1 1209988.8 606 -0.3 20.2
12 2 1 1209988.8 607 0.4 20.8
13 2 1 1209988.8 607 1.2 21.1
14 2 1 1209988.8 60? 0.2 20.9
15 2 1 1209983.8 611 0.3 20.7
16 2 1 1209988.8 610 0.1 21.3
17 2 1 1209988.8 610 -0.4 20.4
18 2 1 1209988.8 611 0.2 20.6
19 2 1 1209988.8 509 1.1 21.8
20 2 1 1209988.8 609 0.2 21.1
21 2 1 1209988.8 608 -0.3 20.4
22 2 1 1209998.8 611 0.2 21.4
23 2 1 1209998.8 610 1.3 22.3
24 2 1 1209988.8 609 -0.1 20.8
25 2 1 1209988.8 609 -0.3 20.3
26 2 1 1209988.8 610 -0.1 20.6
27 2 1 1182736.8 610 0.2 21.6
28 2 1 1182736.8 603 0.7 22.7
29 2 1 1182736.8 411 -0.2 21.3
30 2 1 1182736.8 611 1.7 22.6
31 2 1 (182736.8 410 0.3 21.6

STATION 1 dica _dila_EcInt MONTH 1 Ecbu, .__liS2

1 2 1 1182736.8 606 -0.3 21.3
2 2 1 1182734.8 609 0.1 21.1
3 2 1 .;42734.8 609 0.4 22.0
4 2 1 us2736.8 611 0.3 21.9
5 2 1!82736.8 611 0.4 22.2.

6 2 1182736.8 562 -0.3 19.6.

7 2 1 1182736.8 611 -0.3 19.5
8 2 1 1182736.8 601 -0.3 20.9
9 2 1 1182736.8 602 0.2 22.1

;0 2 1 1182736.8 608 -0.3 21.2
11 2 1 1182736.8 612 -0.3 21.1

'

1? 2 1 1182736.8 610 -0.1 21.3r

13 2 1 1182736.8 609 0.2 21.5
14 2 1 1182736.8 609 0.2 21.6
15 2 1 1182736.8 610 0.1 21.3
16 2 1 1182736.8 613 -0.1 21.3
17 2 1 1182736.8 612 -0.2 21.2
18 2 1 1182736.8 612 -0.1 21.4
19 2 1 1182734.S 612 0.1 21.8
20 2 1 1182736.8 609 0.7 22.0
21 2 1 1182736.8 609 0.4 21.8
22 2 1 1182736.8 609 0.2 21.3
23 2 1 1182736.8 612 0.6 21.9
24 2 1 1182736.8 609 0.3 23.1
75 2 1 1132736.8 579 0,1 22.3
26 2 1 1182736.8 608 0.0 22.1
?? 2 1 1162736.8 609 -0.2 21.6
28 2 1 1132736.8 609 -0.2 21.6

B-1



m e *-1_1223IJ ____ __ _______ _____

STATICN: 31.e_dila_2cio PONTH1 krch 1222

No. cf Nn. of
Circulatins Service Tots! Velu p (a3) cf A n Electrical _ IesEetatures.1CL
' star EUSPS '4412t_fubEC ..___lai22.2U3P2d___ __0UlEU1.1SWOL latite h5Ch&IIE2aie i

'

1 2 1 1155484.5 611 0.2 22.3
2 2 1 1155484.8 610 -0.2 21.7
3 2 1 1155484,5 608 05 21.8
4 2 1 11554S4.8 603 -0.1 21.5
5 2 1 1155481.8 595 -0.2 21.4
6 2 1 1155484.8 608 0.1 21.9
7 2- 1 1155484.8 409 0.6 22.2
8 2 1 1155484.8 611 -0.3 21.4
9 2 1 1155481.8 608 -0.1 21.7

10 2 1 1155484.8 609 0.3 22.4
11 2 1 1155484.8 611 0.7 22.8
12 2 1 1155484.8 611 0.5 22.2
13 2 1 1155481.8 610 2.0 23.6
14 2 1 1155484.8 611 0.9 22.4
15 2 1 1155484.8 412 1.2 22.8
16 2 1 1155484.8 609 3.1 23.6
17 2 1 1155484.8 610 1.3 23.1
18 2 1 1155484.8 608 2.7 23.8
19 2 1 1155484.S 374 1.4 22.6
20 2/0 1 245268.01 0 NA1 NA1

21 0 1 49053.6 0 NA NA

22 0 1 49053.6 0 NA NA

23 0 1 49053.6 0 NA NA

24 0 1 49053.6 0 NA NA

25 0 1 49053.6 0 NA NA

26 0 1 49053.6 0 NA NA

27 0 1 43603.2 0 NA NA

28 0 1 43603.2 0 NA NA

29 0 1 43603.2 0 NA NA

30 0 1 43603.2 0 NA NA

31 0 1 43603.2 0 NA NA

STATION 1 dice _dile_2:ict- MONTH: 6 :11.1282

1 0 1 43603.2 0 NA NA

2 0 1 43403.2 0 NA NA

3 0 1 43603.2 0 NA NA
4 0 1 43403.2 0 NA NA

5 0 1 43603.2 0 NA NA

6 0 1 32702.4 0 NA NA

7 0 1 32702.4 0 NA NA

8 0 1 32702.4 0 NA NA

7 0 1 32702.4 0 NA NA

10 0 1 32702.4 0 NA NA

11 0 1 32702.4 0 NA NA

12 0 1 32702.4 0 NA NA

13 0 1 32702.4 0 NA NA

14 0 1 32702.4 0 NA NA

15 0 1 32702.4 0 NA NA
,

| 16 0 1 32702.4 0 NA NA

17 0 1 32702.4 0 NA NA

18 0 1 32702.4 0 NA NA

! 19 0 1 32702.4 0 NA NA

20 0 1 32702.4 0 NA NA

21 0 1 32702.4 0 NA NA

22 0 1 32702.4 0 NA NA

23 0 1 32702.4 0 NA NA

24 0 1 49053.6 0 NA NA

25 0 1 19053.6 0 NA NA

26 0 1 49053.6 0 NA NA

27 0 1 49053.6 0 NA NA

28 0 1 49053.6 0 NA NA

29 0 1 49053.6 0 NA NA

30 0 1 49053.6 0 NA NA
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IE!.E.3:1.1CONL1. _ - - .- ....

STATION: Nice. Mile 2cist MONTH: M w.1222

No. cf No. of
Circulatins Service Total 'Jolene (a3) of Mean E1cetrical ..Isaretatures.1C1.

Daic Water Eunas Water Euses _ Wate: 2:sserL _. . 0 tsui.ItWe1. Ictate Dis:ba:se

1 0 1 19053.6 0 NA NA

2 0 1 49053.6 0 NA NA
3 0 1 49053.6 0 NA NA
4 0 1 49053.6 0 NA NA

5 0 1 49053.6 0 NA NA
6 0 1 49053.6 0 NA NA
7 0 1 49053.6 0 NA NA
8 0 1 49053.6 0 NA NA
9 0 1 49033.6 0 NA NA

10 0 1 49053.6 0 NA NA

11 0 1 49053.6 0 NA NA

12 0 1 49053.6 0 NA NA

13 0 1 49033.6 0 NA NA

14 0 1 49053.6 0 NA NA
15 0 1 49053.6 0 NA NA

16 0 1 49053.6 0 NA NA

17 0 1 49053.6 0 NA NA

18 0 1 49053.6 0 NA NA
19 0 1 19053.6 0 NA NA

20 0 1 49053.6 0 NA NA

21 0 1 49053.6 0 NA NA
22 0 1 49053.6 0 NA NA
23 0 1 49053.6 0 NA NA

24 0 1 49053.6 0 NA NA
25 0 1 49053.6 0 NA NA

26 0 1 49053.6 0 NA NA

27 0 1 49053.6 0 NA NA

28 0 1 49053.6 0 NA NA

29 0 1 49053.6 0 NA NA

30 0 1 49053.6 0 NA NA
31 0 1 49053.6 0 NA NA

STATION: Nice _ Mils.Ecict MONTH: Juce.1232

1 0 1 49053.6 0 NA NA

2 0 1 49053.6 0 NA NA

3 0 1 49053.6 0 NA NA
4 0 1 49053.6 0 NA NA

5 0 1 49053.6 0 NA NA

6 0 1 49053.6 0 NA NA

7 0 1 49053.6 0 NA NA

B 0 1 49053.6 0 NA NA

9 0 1 49053.6 0 NA NA

10 0 1 49053.6 0 NA NA

11 0 1 49053.6 0 NA NA

12 0 1 49053.6 0 NA NA

13 0 1 49053.6 0 NA NA

14 0 1 49053.6 0 NA NA

15 0 1 49053.6 0 NA NA

16 0 1 49053.6 0 NA NA

17 0 1 49053.6 0 NA NA'

'
18 0 1 49053.6 0 NA NA

19 0 1 19053.6 0 NA NA

20 0 1 49053.6 0 NA NA

21 0 1 19053.6 0 NA NA

22 0 1 49053.6 0 NA NA

23 0 1 49053.6 0 NA NA

24 0 1 49053.6 0 NA NA

25 0 1 49053.6 0 NA NA

26 0 1 49053.4 0 NA NA

27 0 1 49053.6 0 NA NA

28 0 1 49053.6 0 NA NA

29 0 1 49053.6 0 NA NA

30 0 1 49053.6 0 NA NA
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Ial'F R-1_IC2NI.1_.. ..____.

STATION: Nice _5ile_Ecist MONTH: Juls_1282

No. of No at
Circulating Service Total Volume (a3) of Mean Electrical ..Ieare:stu:es.IC1.

24ta 2ata:_2:aas Wata:_2unas ____ Water _2:sted.. _ . 0 taut.1"Wel_ Intake 21scharse
,

1 0 1 19053.6 0 NA NA

2 0 1 49053.6 0 NA NA

3 0 1 49053.6 0 NA NA

4 0 1 49053.6 0 NA NA

5 0 1 49053.6 0 NA NA

6 0 1 49053.6 0 NA NA

7 0 1 49053.4 0 NA NA

8 0 1 49053.6 0 NA NA

9 0 1 49053.4 0 NA NA

10 0 1 49053.6 0 NA NA

11 0 1 49053.6 0 NA NA

12 0 1 49053.6 0 NA NA

13 0 1 49053.6 0 NA NA

14 0 1 49053.6 0 NA NA

15 0 1 49053.6 0 NA NA

16 0 1 49053.6 0 NA NA

17 0 1 19053.6 0 NA NA

18 0 1 49053.6 0 NA NA

19 0 1 49053.6 0 NA NA

20 0 1 49053.6 0 NA NA

21 0 1 49053.6 0 NA NA

22 0 1 49053.6 0 NA NA

23 0 1 19053.6 0 NA NA

24 0 1 49053.6 0 NA NA

25 0 1 49053.6 0 NA NA

26 0 1 49053.6 0 NA NA

27 0 1 49053.6 0 NA NA

28 0 1 49053.6 0 NA NA

29 0 1 49053.6 0 NA NA

30 0 1 49053.6 0 NA NA

31 0 1 49053.6 0 NA NA

STATION: Nice."ila.201:1 MONTH: 2.tlust 1282-

1 0 1 49053.6 0 NA NA

2 0 1 49053.6 0 NA NA

3 0 1 49053.6 0 NA NA

4 0 1 49053.6 0 NA NA

5 0 1 49053.6 0 NA NA

6 0 1 49053.6 0 NA NA

7 0 1 49053.6 0 NA NA

8 0 1 49053.6 0 NA NA

9 0 1 49053.6 0 NA NA

10 0 1 49053.6 0 NA NA

11 0 1 49053.6 0 NA NA
,

| 12 0 1 59954.4 0 NA NA

13 0 1 59951.4 0 NA NA

| 14 0 1 59954.4 0 NA NA

i 15 0 1 59954.4 0 NA NA

16 0 1 59954.4 0 NA NA

17 0 1 59954.4 0 NA NA

18 0 1 70855.2 0 NA NA

19 0 1 70855.2 0 NA NA

20 0 1 70855.2 0 NA NA

21 0 1 70855.2 0 NA NA

22 0 1 70855.2 0 NA NA

23 0 1 70855.2 0 NA NA

24 0 1 65404.8 0 NA NA

25 0 1 65404.8 0 NA NA

26 0 1 65404.8 0 NA NA

27 0 1 65404.8 0 NA NA

28 0 1 65404.8 0 NA NA

29 0 1 65404.8 0 NA NA

30 0 1 65404.8 0 NA NA

31 0 1 65404.8 0 NA NA
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IELE_hh1C03L1__

STATICN: Mins Mile _Ecict MONTH: Scatashcr_1282

No. of No. cf
Circulatir.3 Service Total Voicea (n3) of Mean Electries! ...Isaseratures_IC1_

Data Watar_Euaes WataLEt.ses ___Jater_Eusted____ __Cutsut_1 2 1. I:.t:ta Dis:barse

1 0 1 67039.9 0 NA NA

2 0 1 67039.9 0 NA NA

3 0 1 47039.9 0 NA NA

4 0 1 67039.9 0 NA NA

5 0 1 67039.9 0 NA NA

6 0 1 67039.9 0 NA NA

7 0 1 67039.9 0 NA NA

8 0 1 67039.9 0 NA NA

9 0 1 67039.9 0 NA NA

10 0 1 67039.9 0 NA NA

11 0 1 71945.3 0 NA NA

12 0 1 71945.3 0 NA NA

13 0 1 71945.3 0 NA NA

14 0 1 71945.3 0 NA NA

15 0 1 71945.3 0 NA NA

16 0 1 71945.3 0 NA NA

17 0 1 71945.3 0 NA NA

18 0 1 71945.3 0 NA NA

19 0 1 71945.3 0 NA NA

20 0 1 71945.3 0 NA NA

21 0 1 71945.3 0 NA NA

22 0 1 71945.3 0 NA NA

23 0 1 71945.3 0 NA NA

24 0 1 71945.3 0 NA NA

25 0 1 71945.3 0 NA NA

26 0 1 71945.3 0 NA NA

27 0 1 71945.3 0 NA NA

28 0 1 71945.3 0 NA NA

29 0 1 71945.3 0 NA NA

30 0 1 71945.3 0 NA NA

. STATION: Nine 511a_Ecist MONTH: Ocicher.1222

1 0 1 71945.3 0 NA NA

2 0 1 71915.3 0 NA NA

3 0 1 71943.3 0 NA NA

4 0 1 71945.3 0 NA NA

5 0 1 71945.3 0 NA NA

6 0 1 71945.3 0 NA NA

7 0 1 71945.3 0 NA NA

9 0 1 71945.3 0 tJA NA

9 0 1 71945.3 0 NA NA

10 0 1 71945.3 0 NA NA

11 0 1 71945.3 0 NA NA

12 0 1 71945.3 0 NA NA

13 0 1 71945.3 0 NA NA'

14 0 1 41423.0 0 NA NA

15 0 1 41423.0 0 NA NA

! 16 0 1 41423.0 0 NA NA
'

17 0 1 41423.0 0 NA NA

18 0 1 41423.0 0 NA NA

19 0 1 41423.0 0 NA NA

20 0 1 41423.0 0 NA NA

| 21 0 1 41423.0 0 NA NA

22 0 1 41423.0 0 NA NA

23 0 1 41423.0 0 NA NA

24 0 1 41423.0 0 NA NA

25 0 1 41423.0 0 NA NA

26 0 1 35972.6 0 NA NA

27 0 1 35972.6 0 NA NA

29 0 1 35972.6 0 NA NA
.

29 0 1 35972.6 0 NA NA

. 30 0 1 35972.6 0 NA NA
L 31 0 1 35972.6 0 NA NA

B-5

,



Ia't c '-1_1CCNLI .__________._

STATION! Nica_dile_2cist MONTH 1 Noweaber.1282

No. of No. at
Service Total t'cluae (n3) of Maan Electricci __Iesteratu:es_IC1_Circulatins

.Wata:_Suaas MatcLEusted___. . 2uteui_1%'e1. Iotate Disetarsa''atar_EusasData .

1 0 1 61044.5 0 NA NA

2 0 1 61044.5 0 NA NA

3 0 1 41044.5 0 NA NA

4 0 1 58319.3 0 NA NA

5 0 1 58319.3 0 NA NA

6 0 1 58319.3 0 NA NA

7 0 1 58319.3 0 NA NA

8 0 1 58319.3 0 NA NA

9 0 1 58319.3 0 NA NA

10 0 1 46873.4 0 NA NA

11 0 1 46873.4 0 NA NA

12 0 1 46873.4 0 NA NA

13 0 1 46873.4 0 NA NA

li 0 1 45873.4 0 NA NA

15 0 1 46873.4 0 NA NA

16 0 1 46873.4 0 NA NA

17 0 1 46873.4 0 NA NA

18 0 1 46873.4 0 NA NA

19 0 1 46873.4 0 NA NA

20 0 1 46873.4 0 NA NA

21 0 1 46873.4 0 NA NA

22 0 1 46873.4 0 NA NA

23 0 1 46873.4 0 NA NA

24 0 1 51778.8 0 NA NA

25 0 1 51778.8 0 NA NA

26 0 1 51778.8 0 NA NA

27 0 1 51779.8 0 NA NA

28 0 1 51778.8 0 NA NA

29 0 1 51778.8 0 NA NA

30 0 1 51778.8 0 NA NA

STATION 1 Nice _dila_Ecist MONTH 1 December _1282

1 0 1 51778.8 0 NA NA

-2 0 1 51778.8 0 NA NA

3 0 1 51778.8 0 NA NA

4 0 1 51778.8 0 NA NA

5 0 1 51778.8 0 NA NA

6 0 1 51778.8 0 NA NA

7 0 1 51778.8 0 NA NA

8 0 1 51778.8 0 NA NA

9 0 1 51778.8 0 NA NA

10 0 1 51778.8 0 NA NA

11 0 1 51778.8 0 NA NA

12 0 1 51778.8 0 NA NA

13 0 1 51778.8 0 NA NA

14 0 1 51778.8 0 NA NA

i 15 0 1 51778.8 0 NA NA

16 0 1 51778.8 0 NA NA

17 0 1 51778.8 0 NA NA

18 0 1 51778.8 0 NA NA

19 0 1 51778.8 0 NA NA

20 0 1 51778.8 0 NA NA

21 0 1 51778.8 0 NA NA

22 0 1 35972.6 0 NA NA

23 0 1 35972.6 0 NA NA

24 0 1 35972.6 0 NA NA

25 0 1 35972.6 0 NA NA

26 0 1 35972.6 0 NA NA

27 0 1 35972.6 0 NA NA

28 0 1 35972.6 0 NA NA

29 0 1 35972.6 0 NA NA

30 0 1 35972.6 0 NA NA

NA NA31 0 1 35972.6 0 -
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1. On 20 ."aren 1982, NMP t' nit I went off lir.e. ' N.4 ' represents information not retorted en .NnP
Unit 1 '4^1' monthlw los.

NOTE: Tctal vcluse of water pumped, mean electrical output, and water temperature infors.ation are
all derived frea NNP Unit 1 '4al' aonthlv los.
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___IaELE_2-2__iLLSI CEE3aIIUG_CONDIIICUS aI_ jades _A._EI!Z2a!EICK_SUCLE42.20WER_EtaNI_21!E!3G_1222____

STATICN! James _a._Eit: Pat:ict MONTH 1 Jacuaru_1222

No. of No. of
C1.eulatins Sernce Total Voluae (a3) of Mean Electrical _Ianeraturas_IC1.

Data 2als: ?usas 'Jatar_Eusas ____2ata:_Funed____ __0ckut_1:Wel_ Istata 21se::arsa

1 1 1 752155.2 Cla 2.1 2.3
2 1 1 752155.2 0 14 1.7
3 1 1 752155.2 0 1.3 1.4
4 1 1 7521*5.2 0 0.9 1.5
5 1 1 752155.2 0 2.3 l.9
6 1 1 752155.2 0 2.2 2.1
7 1 1 752155.2 0 2.3 2.3
3 1 1 752155.2 0 1.8 1.8
9 1 1 752155.2 0 0.5 0.5

10 1 1 7521'5.2 0 0.1 0.1
11 1 1 752155.2 0 0.0 0.2
12 1 1 752155.2 0 0.3 0.5
13 1 1 752153.2 0 0.6 1.1
14 1 1 752155.2 0 0.3 0.7
15 1 1 752155.2 0 0.8 1.1
16 1 1 752155.2 0 0.3 0.9
17 1 1 752155.2 0 -0.1 0.6
13 1 1 752155.2 0 -0.1 0.7
19 1 1 752155.2 0 0.1 0.0
20 1 1 752155.2 0 1.9 1.3
21 1 1 752155.2 0 0.2 0.6
22 1 1 752155.2 0 0.8 0.3
23 1 1 752155.2 0 1.8 1.8
24 1 1 752155.2 0 1.5 1.5
25 1 1 752155.2 0 0.6 0.6
26 1 1 752155.2 0 0.3 0.4
27 1 1 752155.2 0 0.7 0.6
29 1 1 752155.2 0 1.5 1.4
29 1 1 752155.2 0 1.1 1.1
30 1 1 752155.2 0 0.6 0.7
31 1 1 752155.2 0 0.8 0.8

STMICN! Jases_A..Eit: fat:ick MONTH! Eebruars_1282

1 1 1 752155.2 0 1.4 1.4
2 1 1 752155.2 0 0.3 0.3
3 1 1 7521:5.2 0 0.9 0.8
4 1 1 752155.2 0 2.6 2.4
5 1 1 752155.2 0 1.5 1.4
6 1 1 752155.2 0 1.2 1.2
7 1 1 752155.2 0 1.4 0.8
9 1 1 752155.2 0 0.5 0.4
9 1 1 7:2155.2 0 0.6 0.4

10 1 1 752155.2 0 0.7 0.6
11 1 1 752153.2 0 -0.2 0.2
12 1 1 752155.2 0 -0.7 0.2
13 1 1 752155.2 0 -0.7 -0.3
14 1 1 752155.2 0 -0.6 -0.2
15 1 1 752155.2 0 0.1 0.3
16 1 1 752155.2 0 -0.1 0.2
17 1 .1 752155.2 0 0.1 0.2

,

18 1 1 752155.2 0 0.1 0.3'

19 1 1 752155.2 0 1.4 0.7
20 1 1 752155.2 0 2.1 0.8
21 1 1 752155.2 0 0.2 0.5
22 1 1 752155.2 0 0.4 0.5
23 1 1 752155.2 0 1.6 1.3
24 1 1 7'2155.2 0 0.9 0.2
25 1 1 752155.2 0 0.0 -0.1
26 1 1 752155.2 0 0.3 0.1
27 1 1 752155.2 0 -0.2 0.2
23 1 1 7521*5.2 0 -0.1 0.2

.
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vapie o.4 rcct|LL,, ,,

STATI2N: James _a._Eit:Estzi:L MONTH: Marc!:_iSS2

No. of No. of
Circulatins Service Tot:1 Volcae fa3) cf Mean Electrical __!aazeratu:es_ICL

Data 'Jais:_hmas 'Jata:_haas ___Jaic _hased "utaut_IrJeL hitte Dise::a:se

1 1 1 752155.2 0 0.3 0.4
2 1 1 752155.2 0 0.9 0.7
3 1 1 752155.2 0 0.3 0.7
4 1 1 752153.2 0 0.2 0.8
5 1 1 752155.2 0 0.4 1.0
6 1 1 752155.2 0 0.4 0.9
7 'l 1 752155.2 0 0.5 t.6
8 1 1 752155.2 0 1.9 3.3
9 1/2 1 1033759.2 lb 0.7 2.3

10 2 1 1315363.2 45 0.7 - 2.7
11 2 1 1157519.6 110 2.5 7.6
12 2 1 1012829.7 227 4.0 12.1
13 2 1 1012829.7 244 4.2 12.6
14 2 1 999676.0 280 4.9 13.8
15 2/3 1/2 1320014.2 436 6.0 18.1
16 3 2 1683519.6 570 5.7 17.9
17 3 2 2093607.6 582 2.1 14.5
18 3 2 2093607.6 609 2.1 15.0
19 3 2 2115191.2 675 2.5 16.8
20 3 2 2136774.8 613 2.0 14.8
21 3 2 2093607.6 745 2.3 17.6
27 3 2 1985689.7 7B? 3.7 19.7
23 3 2 2028856.9 822 3.6 20.4
24 3 2 2158358.4 802 2.1 18.5
25 3 2 2158358.4 779 2.1 17.9
26 3 2 2158358.4 761 2.3 17.8
27 3 2 2158358.4 524 2.0 13.3
28 3- 2 2158358.4 550 1.7 13.2
29 3 2 2158358.4 404 1.8 14.3
30 3 2 2158358.4 773 1.9 17.6
31 3 2 2158358.4 826 2.5 19.3

STATICN: James _e._Eli:8atrict MONTH: striL1882

1 3 2 2158358.4 816 3.8 20.4
2 3 2 2158358.4 698 3.2 17.6
3 3 2 2158358.4 609 3.1 15.8
4 3 2 21583!8.4 755 2.9 18.3
5 3 2 2158358.4 837 2.2 19.3
6 3 2 2158358.4 843 1.9 19.0
7 3 2 2158358.4 843 1.6 18.7
8 3 2 2158358.4 838 1.3 18.3
9 3 2 2158358.4 839 14 18.4

10 3 2 1985689.7 841 3.3 20.3
11 3 2 1964106.1 842 3.8 20.8
12 3 2 1964106.1 841 3.9 21.0
13 3 2 1985589.7 843 4.3 21.3

| 14 3 2 1985689.7 843 4.7 21.8
i 15 3 2 1985689.7 843 4.3 21.3

16 3 2 2007273.3 843 4.6 21.7
,

| 17 3 2 '2093607.6 843 6.2 23.3
18 3 2 2115191.2 844 8.2 25.4i

19 3 2 2050440.5 845 5.6 22.7
20 3 2 2050440.5 844 5.4 22.7
21 3 2 2093607.6 844 !!.2 25.4
22 3 2 2050440.5 843 9.0 26.2
23 3 2 2029856.9 839 9.2 26.3
24 3 2 2050440.5 841 6.6 23.8
25 3 2 2136774.8 841 5.7 22.9
26 3 2 2158358.4 838 4.2 21.4
27 3 2 2158358.4 812 5.4 22.7
28 3 2 2158358.4 846 3.7 20.9
29 3 2 2158358.4 842 5.2 22.6
30 3 2 2158358.4 840 6.1 23.4
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- M F 2 2.103I 1 ... .

STtTICrl: Janes.a..Eit:Eatzict !!0 NTH:tias.1232

No. of No of
Circulstins Servier Total Vcluse la3) of l'ean Electrical ...Icansratures.!C1.

Cate Vatar.Euses Vater. fuses .Watar.Euaved.... . 0ctaut.I:We1. 1 state Di:ctarsa

1 3 2 215S308.4 843 7.3 24.7
2 3 2 2158358.4 844 5.4

3"183 3 2 2158358.4 843 6.6 .9
- 4 3 2 2158358.4 843 6.2 23.5

5 3 2 2158358.4 844 6.1 23.4
6 3 2 2158358.4 843 5.4 22.7
7 3 2 2158358.4 839 5.7 22.9
8 3 2 2158358.4 844 4.1 21.3
9 3 2 2158358.4 843 6.3 23.6

10 3 2 2158358.4 845 6.2 23.4
11 3 2 2159358.4 846 61 23.3
12 3 2 2158358.4 845 6.8 24.1
13 3 2 2158358.4 845 0.0 25.3
14 3 2 2158358.4 845 7.4 '4.7
15 3 2 2158358.4 619 8.0 31.0
16 3 2 2158358.4 683 6.4 20.5
17 3 2 2158358.4 800 8.6 25.1
18 3 2 2158358.4 840 7.5 24.8
19 3 2 21583!8.4 843 6.4 23.6
20 3 2 2158358.4 842 8.0 NA

21 3 2 2158358.4 807 9.1 NA

' 22 3 2 2158358.4 811 5.9 NA

23 3 2 2158358.4 809 5.2 NA

24 3 2 2158358.4 808 5.8 NA

25 3 2 2158358.4 810 5.9 NA

26 3 2 2158358.4 811 6.3 24.1
27 3 2 21583!8.4 794 5.6 23.3
29 3 2 21583!8.4 746 5.7 22.8
29 3 2 2153358.4 833 5.8 24.1
30 3 2 2158358.4 840 5.8 24.3
31 3 2 2158358.4 840 6.1 25.2

STATION: James.t..Eitztziti:t !!0 NTH: Juna.1282

1 3 2 2158358.4 842 6.4 24.9
2 3 2 2158358.4 840 7.8 26.0
3 3 2 2158358.4 839 8.8 24.8
4 3 2 2158358.4 840 7.2 25.4i

5 3 2 2158358.4 845 6.2 24.7
6 3 2 2158358.4 846 6.8 25.2
7 3 2 2158358.4 246 7.2 25.4
8 3 2 2158358.4 846 9.1 26.9
9 3 2 2158358.4 845 8.7 24.5

10 3 2 2158358.4 845 59 24.4%*
11 3 2 2158338.4 840 8.9 27.1, ,

12 3 2 2158358.4 842 8.7 26.6
F~ 13 3 2 2158358.4 844 8.9 26.8

* 14 3 2 2158358.4 843 9.4 27.1
15 3 2 2158355.4 844 10.3 27.6
16 3 2 2158358.4 843 8.9 26.7

i. b 17 3 - 2 2158358.4 843 9.2 26.9
% ! 18 3 2 2158358.4 840 9.8 27.2
k' 19 3 2 21583!8.4 842 9.8 27.2.'

20 3 2 2158358.4 846 10.2 27.7
21 3 2 2158358.4 845 9.9 27.2
22 3 2 2158358.4 843 10.7 27.9
23 3 2 2158358.4 843 10.8 28.1
24 3 2 2158358.4 843 11.4 28.5s

25 3 2 2158358.4 836 11.9 28.8
26 3 2 2158358.4 825 13.0 29.4
27 3 2 21583!8.4 841 13.1 29.8
29 3 2 2158358.4 720 13.0 28.6
29 3 2 21583*8.4 816 13.6 29.7
30 3 2 2158358.4 838 15.3 31.7
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ItBLE.3-2.iC3LL . ... .__..__ . .. __...... ... ___ . ...

StAf!CN! .' anes.L.Eit:Est:ick MONTH 1 Juh.1282

No. ct No,et
CirculatiM Service Tot:1 Voluw (a31 of Mean Electric:1 ..hsteratures.f C1.

2ata 24 tar.htes Vatar.Euses _Jater_8untsd .. . 2uttut.I We L htska Discharsa

1 3 2 2t!8358.4 840 15.1 31.7
2 3 2 2158358.4 876 15.1 31.7
3 3 2 2158358.4 839 15.4 31.9
4 3 2 2158358.4 843 14.6 31.3
5 3 2 21!8358.4 841 15.9 32.5
6 3 2 2158358.4 838 16.1 32.7
7 3 2 2158358.4 838 16.4 32.8
8 3 2 2158358.4 838 17.1 32.9
9 3 2 21583!8.4 837 17.3 33.7

10 3 2 2158358.4 632 18.4 31.4
11 2 2 1504310.4 208 14.6 20.2
12 2 2 1504310.4 Ce 17.3 16.2
13 2 2 1504310.4 0 18.3 17.9
14 2 2 !!04310.4 0 18.4 18.7
15 2 2 1504310.4 0 18.7 19.7
16 2 2 1504310.4 352d 19.7 29.7
17 3 2 2158358.4 608 20.8 33.8
18 3 2 2158358.4 615 *1.7 34.7
19 3 2 2158358.4 717 31.9 34.7
20 3 2 2158358.4 798 22.2 38.5
21 3 2 2158358.4 808 20.3 37.1
22 3 2 215A358.4 806 21.9 3R.3
23 3 2 2158358.4 801 ?2.8 38.9
24 3 2 2158358.4 803 23.1 39.3
25 3 2 2158358.4 805 22.6 38.8
26 3 2 2158358.4 803 22.8 39.2
27 3 2 2158358.4 802 23.1 39.3
28 3 2 2158358.4 803 22.3 38.7
29 3 2 2158158.4 804 22.2 38.6
30 3 2 2158358.4 799 22.1 38.4
31 3 2 2158358.4 802 72.0 19.0

STATICN1 James.L .Eit: strict MONTH 1 august 1282

1 3 2 2158358.4 803 22.2 38.8
2 3 2 2158358.4 803 27.2 31.5
3 3 2 2158358.4 806 71.9 13.0
4 3 2 2158358.4 598 22.0 34.5-
5 3 2 2158358.4 782 21.7 37.4
6 3 2 21583!8.4 800 20.9 37.0
7 3 2 2158358.4 803 21.1 37.2
8 3 2 2158358.4 803 21.2 37.3
9 3 2 2158358.4 805 20.5 36.9

10 3 2 2158358.4 802 22.0 37.9
11 3 2 2158358.4 803 21.4 37.4
12 3 2 2158358.4 803 21.6 37.7
13 3 2 2158358.4 802 21.5 17.5
14 3 2 2158358.4 804 21.4 37.6
15 3 2 2158358.4 803 21.6 37.6
16 3 2 2158358.4 804 21.9 37.8
l7 3 2 2158358.4 803 27.1 30.1
18 3 2 2158358.4 804 22.1 38.1
19 3 2 2158358.4 803 22.3 38.2
20 3 2 2158358.4 803 22.1 38.1
21 3 2 2158358.4 806 21.6 37.7
22 3 2 2158358.4 810 21.1 37.3
23 3 2 2158358.4 809 21.0 37.4
24 3 2 2158358.4 808 21.3 37.4
25 3 2 2158358.4 811 20.8 37.1
26 3 2 2158358.4 814 20.1 36.6
27 3 2 2158358.4 811 20.7 36.S
28 3 2 2158358.4 814 19.7 36.3
29 3 2 2158358.4 817 19.3 35.7
30 3 2 2158358.4 816 19.4 35.8
31 3 2 2158358.4 815 19.7 34.0

B-ll
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.._ __. IABLE_8-2.iC3I.1 ... . . . _ _ . _ _ _ . ...____ _ _ ..

STATICN1 James _A..Eit:8at:i:t MONTH Sataster.1982

No. of No. of
Circulatis Service Total Volusa (n3) of Hem Elcetrical __Iasseratutes.IC1.

Caia Wata:_2cass Watar_8cass _ Water _83ated .. . 2ctsui.12We1. Istate Disebar:a

1 3 2 2158358.4 814 19.6 35.9

khhhk'.4 hk kh'. !$'.83 .

35 64 3 2 2158358.4 816 19.2
5 3 2 2158358.4 814 19.3 35.7
6 3 2 2158358.4 815 19.3 15.6
7 3 2 2158358.4 815 18.9 153
8 3 2 2158358.4 815 18.5 34.9
9 3 2 2159358.4 815 18.4 34.9

10 3 2 215R358.4 813 18.6 35.1
11 3 2 2158358.4 618 19.3 32.4
12 3 2 2158358.4 708 18.6 32.R
13 3 2 2158358.4 804 18.6 34.6
14 3 2 2158358.4 SOS 18.4 35.2
15 3 2 2158358.4 813 19.3 35.1
16 3 2 2158358.4 816 18.7 35 0
17 3 2 2158358.4 815 13.1 34 6
18 3 2 2158358.4 820 17.1 33.6
19 3 2 2158358.4 817 17 3 33.7
20 3 2 2158358.4 821 16.7 33.3
21 3 2 2158358.4 815 11.1 34.7
22 3 2 2158358.4 820 17.4 33.9
23 3 2 2158358.4 820 17.1 33.6
24 3 2 2158358.4 819 16.7 33.3
25 3 2 2158358.4 825 16.7 33.3
26 3 2 2159358.4 822 16.6 33.2
27 3 2 2158358.4 820 16.6 32.9
28 3 2 215R358.4 821 16.7 33.3
29 3 2 2158358.4 821 16.3 33.0
30 3- 2 21t;3358.4 822 16.2 33.2

STATION James A._Eit:8atrict MONTH: 0:1: bet _1982

1 3 2 2158358.4 821 16.4 33.1
2 3 2 2158358.4 823 15.1 32.0
3 3 2 2158358.4 827 10.5 2?.6
4 3 2 2158358.4 826 14.3 31.3'

5 3 2 2158358.4 826 14.6 31.4
6 3 2 21583!8.4 824 15.5 32.2
7 2 2 1831334.4 401 15.4 23.7
8 2 2 1831334.4 Oe 16.0 15.8
9 2 2 1831334.4 0 15.8 15.7

10 2 2 1831334.4 0 8.3 8.4
11 2 2 1831334.4 0 5.9 6.2
12 2 1 1315363.2 0 5.7 5.9
13 2 1 1315363.2 0 6.7 7.4

- 14 2 1 1315363.2 0 10.5 11.4
! 15 2 1 1315363.2 0 13.0 13.9

16 2 1 1315363.2 0 12.8 14.2
17 2 1 1315363.2 0 12.6 13.8
18 2 1 1315363.2 74f 12.8 19.0
19 3 2 1938525.6 384 12.7 24.6
20 3 2 1938525.6 460 12.7 24.3
21 3 2 1938525.6 467 12.2 24.0
22 3 2 1938525.6 532 12.6 25.3
23 3 2 1938525.6 661 12.5 27.4
24 3 2 1938525.6 759 12.4 29.1
25 3 2 1938525.6 814 12.3 29.9
26 3 2 1938525.6 820 12.2 29.9
27 3 2 1938525.6 820 12.6 30.2
28 3 2 1938525.6 821 12.1 29.9
29 3 2 1938525.6 815 11.9 29.7
30 3 2 1938525.6 651 12.4 27.2
31 3 2 1938525.6 763 12.6 29.3

B-12'
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_ _ . . . ..__. _.. -!a8tE.2-2_iC2NI.1___. - ....____.__.

STATION! Janss_A._Eit: Bat:iet MONTH! hvenbar_1882

No. of No. 2f
Circulatins Service lois! Volume (a3)of Mean Electrical .Iseteratu:cs_iC1.

2aia Watar. sss Matar_haas Wicr. hand __ __2utaut i!Wa1. Ictata Distba:sa

1 3 2 2156358.4 808 12.7 20.2
2 3 2 2158358.t 816 12.7 30.t
3 3 2 2158358.4 821 12.7 30 3
4 3 2 2158358.4 820 12.9 30.4
5 3 2 2158358.4 809 12.2 29.9
6 3 2 2158358.4 820 10.9 29.2
7 3 2 2158358.4 820 10.4 28.8
8 3 2 2158358.4 819 10.6 28.9
9 3 2 2158358.4 819 10.8 29.!

10 3 2 2158358.4 820 10.4 28.8
11 3 2 2158358 4 819 10.1 28.6
12 3 2 2158358.4 706 10.6 26.8
13 3 2 2158358.4 504 9.7 23.2
14 3 2 215R358.4 517 9.6 22.9
15 3 2 2158358.4 576 8.7 22.9
16 3 2 2158358.4 736 9.1 26.1
17 3 2 21583!8.4 018 9.3 27.9
18 3 2 2158358.4 821 9.2 27.9
19 3 2 2158358.4 819 ?.2 27.8
20 3 2 2158358.4 822 9.4 28.1
21 3 2 2158358.4 821 9.4 27.9
22 3 2 2158358.4 821 9.8 28.2
23 3 2 2158358.4 821 9.2 27.8
24 3 2 2158358.4 823 9.0 27.6
25 3 2 2158358.4 824 7.3 26.3
26 3 2 2158358.4 823 7.9 26.8
2~ 3 2 2158358.4 822 7.2 26.2
29 3 2 2158358.4 822 7.6 26.5
29 3 2 2158358.4 S21 7.3 24.3
30 3 2 2158358.4 821 6.8 25.9

STATION! James a..!it: Bat:i:t MONTH 1 Dsceabar.1882

1 3 2 2158358.4 824 1.5 26.5
2 3 2 2158358.4 827 7.7 26.7
3 3 2 2158338.4 822 7.5 26.5
4 3 2 2158358.4 822 8.1 27.0
5 3 2 2158358.4 823 8.3 27.2
6 3 2 2158358.4 82 8.3 27.1
7 3 2 2158358.4 822 7.7 25.7
8 3 2 2158358.4 822 7.9 25.3
9 3 2 2158358.4 823 7.4 24.4

10 3 2 2158358.4 SOS 6.2 25.2
11 3 2 2158358.4 782 5.9 74.3
12 3 2 2158358.4 824 5.R 25.0
13 3 2 2158358.4 823 4.7 24.2
14 3 2 2158358.4 823 5.4 24.8

; 15 3 2 2158358.4 825 3.9 25 2
| 16 3/2 2 1831334.4 429 5.8 16.3

17 2 2 1504310.4 Os 5.0 4.7
18 2 2 1504310.4 0 4.1 6.7
19 2 2 1504310.4 0 4.6 6.3
20 2 2 1504310.4 0 4.0 4.5
21 2 2 1504310.4 0 5.2 5.7
22 2 2 1504310.4 25h 4.9 9.8
23 2/3 2 1831334.4 419 4.5 19.6
24 3 2 2158358.4 727 41 21.9
25 3 2 2158358.4 820 1.7 23.9
26 3 2 2158358.4 814 4.2 23.5
27 3 2 2158358.4 825 4.6 24.0
28 3 2 2158358.4 825 4.3 23.8
29 3 2 2158358.4 825 3.7 23 5
30 3 2 2158358.4 824 3.5 23.3
31 3 2 2158358.4 821 4.4 23.9

.
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. _Ia2LE_S:2.LCEL _.--._- _ _ ___.. _ ___ _ .._ . . __._. _

| 1. s. 1 Jad - 3 MAR - plant off line
b. 9 MAR - Plant an lir.e
c. 10 JLt - Plant .,ff line

c. 16 ;UL - Plant en line

?. 3 OCT - alsnt off line
f. 18 COT - 51snt en line,
s. 17 CEC - plant cff line.

M. 23 OEC - 5-Isnt on lihe.

NOTE: Volume of wate* poseed #6ch dav uss derived fica sross circulating water f!cw dcta reported in
Jaae; A. FitrPatrick '401' aanthis reports. Water volumes were corrected for temperins when
arolicsble. Peuer Pr0 duction iS d4ilV GVerige (s7055 MWe) frce James A. Fit: Patrick '401'
sonthly reports. All teinerJtutti WJre derived free jines A. Fit: Patrick '401' sonthlv
reecrts. Average intste teoPeratures .ere frC2 the 341n CCndersser AhlEt Water boxe5 which do
reflect ans L:sperins effects. Averade discharde traPeraturei Were taken in the di5charJe
tur.nel.

.

-

!
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IaBLE.B:3_.IEBEDEi.L. ABUNDANCE fiuD_PEECENI COnEOSIII0tLDE_IMEINGED_TAIA_COLLECIED_Al WINE.HILE_E01NI_UNII.1_1982.

____JaNial_. __.EEBla1.__ ...daRial___ AER.___ _ de!____ JUU JUL _ _
Number %. Numbec _.%. Number __Z. Nualier __1. Nunteer _Z. Nosbar __Z. Number I_

Raint.ov smelt 5:053 67.5 549 63.1 282 67.6 30 58.8 1 10.0 -- -- -- --

Alewife 1,082 14.5 5 0.6 11 2.7 11 21.6 2 20.0 - - - --

SculPin 651 8.7 194 22.4 41 1%1 4 7.8 3 30.0 - - -- --

Gizzard shad 290 3.9 30 3.5 2 0.5 1 2.0 -- -- -- - -- --

White rerch 98 1.3 14 1.6 7 1.7 -- -- -- -- -- -- -- --

Spottail shiner 57 0.8 18 ' 2.1 14 3.5 - -- -- -- -- -- - --

Craufish 72 1.0 3 0.3 1 0.2 1 2.0 -- -- 1- 33.3 -- -

Threespine stickleback 17 0.2 21 2.4 14 3.5 -- -- -- -- - -- -- --

Feerald shiner 27 0.4 17 2.0 3 0.7 2 3.9 -- -- -- - -- --

White bass 39 0.5 1 0.1 1 0.2 -- -- -- -- -- - -- --

Yellow Perch 23 0.3 5 0.6 2 0.5 - -- -- - -- -- -- --

Rock bass 22 0.3 2 0.2 1 0.2 -- --

Bluadill 15 0.2 -- -- -- -- -- -- -- -- -- -- -- --

Trout-Perch 4 0.1 3 0.3 6 1.5 -- -- -- -- -- -- - -

Tessellated darter 2 T - -- -- -- -- - 3 30.0 1 33.3 -- --

Bli.ck craFPie 8 0.1 -- -- - -- - -- - - - - - -

Minnow familw 4 0.1 1 0.1 -- - -- -- -- - -- -- -- --

Goldfish 3 T 1 0.1 - -- -- - -- - -- -- -- --

Lake chub 4 0.1 1 0.1 -- -- - -- -- -- -- -- -- --

co Pue>kinseed 5 0.1 -- -- -- -- - -- -- -- -- -- -- -

'_, American cal 2 T -- -- -- -- 1 2.0 -- - - -- -- --

ui Central audainnow -- -- -- -- -- -- 1 2.0 1 10.0 -- -- -- --

Smallsouth bass 1 T 1 0.1 -- -- -- -- -- -- -- -- -- --

Freshwater drue 2 T -- -- -- -- -- - -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- 1 33.3Brcwn trout -- --

Stmecat -- -- -- -- -- - - -- - -- -- - -- -

Whita crarrie 1 T -- -- -- -- - -- -- -- - -- -- --

Unidentified fish 1' T -- -- -- -- -- - -- -- -- -- -- --

Total 7:403 866 405 51 10 3 0

I$I Fish i& Pinged On in0 Perative trUvelird Wreen could not be CGllected und PrDcesMd ind are excluded frLa this tible.

NOTE! 'T' represents a trace rereentsu of less thari 0.1 varcent. Fercenta.se totals sas mt caual 100 percent due
to roundins.

.



------- _.. - - IaBLE B:3.1C05I.1 -. ..-_- - _ . - . . .

__

auG---- SEE --. ---- 0CI.--- .-__ NDL- - __ LEClal- - Iott.ls---
t|usber - Z- Number . I- Nusber - I- Hustet _ I- Nusber - Z. L' cater - Z-

-- -- - -- - __ _- .- -- -- 5s915 66.8
-. - -- - - -- 1 113 12.6Rainbow smelt

-- -- 2 23,3
1 42.9 11 100.0 6 40.0 1 100.0 937 10 4Airwife

323 3.6-- --

Sculein
-- -- -- - -- -- -- --

_ 3g9 g,3G uzard shad
-- -- -- - -- - -- --

-- -

_- - -- -- - - 90 g,oWhite eerch
-

1 14.3 79 o,9Srottail shiner -- -

- -. -- -- .- .-

1 14.3 52 0.6Cra.sfish -- - - -- -- -- - --- -

ThieesPine stickleback - - -- - -- .. -. 49 0.6-- --

- - -

41 0.5Escrald shiner
-- _- - -- -- -- -

_ 30 o,3- --

Uhite bass -- - -- - -- - _

Yallow Petch -- -- - -- - 25 0.3-- -- -

- - -- - -.

Rock bass - -- - -- _- -. -- -- 15 0.2
Bluatill

-- - _ -- -- .- -- -- -- 13 0.1- --

-- -- 13 0.1Trc ut-perch
-- -- -- -- -- 7 46.7

-

Temit-stol. darter -- - -- -- -- -- -- -- -- 8 0.1-

Black crapple
-- -- - -- -- -- - -- 5 0.1-

5 0.1MW,w fastlw
- -- -- - -- 1 J,7- --

-- --

Goldtish
-- -- - -- -- -- - -- -- 5 0.1-

Iske chub
-

_

-- - -- -- -- - - 5 0.1--

m
3 y

.L Pusskinseed
--

-- -- - -- -- -- -- - -- .-

9 yamerier,n eel
- -- - -- - -- -- - -- ..

Central sudsir.ncu
-- -- -- - -- .- -- __ -- 4 ycn

_

-- % ySsallmouth bass
-

_ -- -- { y
-

- - -- - - - --

Freshuater drue
- -- -- -- -- - --

g yBrcun trout
-- -- - g 3,7 _ -_

--

Stonecat
- .- -- _- - .- -- - 3 y--

--
. _-- g yUnite craprie

- -- - - -- -- - -- --

Unidentified fish

Total 0 7 11 15 4 8 855



__ . - - _ _ _ _
..

IaBLE B:1._B10daSS_iGl_AND EEECENI_C0aEOSIIIQ!LDE_IflEINGED_IAZA.00LLEf!ED_aI_ HINE fille _EDINI.UNII.11_1982---

JaNIa1 ____EEEiz1____ ___daRial __. af2____ fleY____ JUN____
__Weisht. __%. _ Weight. __%. _Wei::ht __Z. Weidht __%. Weisbt __%. Weit:Lt __%.

Gizzard ',had 108 598 74.7 24,622 86.3 2,070 43.5 4 1.4 - -- -- --

Alcuife 18,181 12.5 147 0.5 427 9.0 25 9.6 67 86.1 -- -

Rainbow caelt 8,540 5.9 2,221 7.2 917 19.3 12 4.6 1 0.9 -- --

Yellow perch 2,480 1.7 444 1.4 402 8.4 - -- -- -- -- --

SeulPin 2,236 1.5 650 2.1 236 5.0 11 1.1 7 9.0 -- --

White perch 1,585 1.1 165 0.5 52 1.1 -- -- -- -- - --

Ae2rican eel 1,120 0.8 -- - -- -- 201 76.5 -- -- -- --

Smallsouth bass 628 0.4 259 0.8 -- -- -- -- -- -- -- --

Brown trout -- -- -- -- -- -- -- -- -- -- 874 99.3
SPottail shiner 509 0.4 162 0.5 179 3.8 -- -- -- -- -- --

White bass 651 0.5 6 T 22 0.5 -- -- -- -- -- --

Rock bass 106 0.1 12 T 369 7.8 -- -- -- -- -- --

Craufish 214 0.1 11 T 4 0.1 7 2.5 -- -- 6 0.7
Goldfish 66 T 20 0.1

'

Faerald shiner 79 0.1 58 0.2 8 0.2 2 0.8 -- -- -- --

Trciut-perch 24 T 43 0.1 57 1.2
Bluedill 93 0.1 -- -- -- -- -- -- -- -- -- --

PuwFkinseed 69 T -- -- -- -- -- -- -- -- -- --

Threessine stickleback 18 T 25 0.1 16 0.3 -- -- -- -- -- --

? Freshwater drum 47 I -- -- -- -- -- -- - -- -- -

Black crappie 29 T -- -- -- -- -- - -- -- -- --a
" LJ e chub 11 T 17 0.1 -- -- -- - -- -- -- -

Tenellated dirter 4 T -- -- -- -- -- -- 1 1.0 <1 I

Central sudsinnow -- -- -- -- -- -- 1 0.5 2 3.0 -- -

ttumow fcalls 2 T 1 T -- -- -- -- -- -- - --

White crappie 1 T -- -- -- -- -- -- - -- -- --

Stonecat - -- -- -- -- -- -- -- -- -- -- --

Unidentified fish 1 T -- -- -- -- - -- -- -- -- --

Total 145,299 30,863 4,759 263 78 880

(a) Fish iaPinded on inoPeratiVk trBVelih5i screek C(suld nOt l'e collected ahd PrDiessed 4hd are Excluded
from this table.

NOTE! 'T' represents a trace PPttenta!;e of less ti,en 0.1 PerCEht. FerCehtsde totalb mas not enual 100 percent
due ta roun<lin1.

.
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..._ _ ._ ___ _ . ..._ __IaELE_2:L100NIJ ..____ ___________..______

__ __ _.!t!L ____ st|G.___ ' _ ____SEP____ - OCI____ _____NOV.___ ___LEClal._ Iulal -
Welsht . :_ Weicht __ _ Welsht __%. Weisbt _ Z. Maisht __Z. Wei3bt __I __Ueisbt. __%.

Ginar.1 shad -- -- -- -- -- -- -- -- -- -- -- -- 137 294 75.3
Alewife -- -- -- -- 1 15.1 -- -- -- -- -- -- 18,818 10.3
R.iiribaw smelt -- -- -- -- -- -- -- -- -- -- -- -- 11 691 6.4

I Yellow perch -- -- -- -- -- -- -- -- -- -- -- -- 3,324 f.8
| Sculpin -- -- -- -- 2 47.2 12 100.0 13 It.6 7 100.0 3 174 1.7

1,802 1.0White Ferch -- -- -- -- -- -- -- - -- -- -- --'

1 321 0.7Aseriera cel -- -- -- -- -- -- -- -- -- -- -- --

Smallsouth bass -- -- -- -- -- -- -- - -- -- -- -- 88/ 0.5
Browa trout -- -- -- -- -- -- -- -- -- -- -- -- 874 0.5
SPottail shiner -- -- -- -- 2 37.7 -- - -- -- -- -- 852 0.5
Wiiite bass -- -- -- -- -- -- -- -- -- -- -- -- 682 0.4

487 0.3Reen bass -- -- -- - -- -- -- -- -- -- -- -

243 0.1Crafith -- -- -- -- -- - -- -- -- -- -- -

Goldfish -- -- -- -- -- -- -- - 75 82.4 -- -- 161 0.1
147 0.1 1Esarald shiw r -- -- -- -- -- -- -- -- -- -- -- --

Trout-Ferch -- -- -- -- -- -- -- -- -- -- -- -- I?4 0.1
93 0.1

Blictill
-- -- -- - -- -- -- -- -- -- -- --

IuhPkinseed -- -- -- -- -- -- -- -- -- -- -- -- 69 I

59 IThrecsrim sticklebacl. -- -- -- -- -- -- -- -- - -- -- --

g Black erarete -- -- -- -- -- -- -- -- -- '. -- -- -- 47 Tw
i Freshwater drus -- -- -- -- -- -- -- -- --

-- -- -- 29 i ,

Lake chub -- -- -- -- -- -- -- -- -- -- -- -- 28 T I

Tessellated darter -- -- -- -- -- -- -- -- 2 2.2 -- -- 9 i
Central sudsinnow -- -- -- -- -- -- -- - -- -- -- -- 4 T

ttinnow famils -- -- -- -- -- -- -- -- -- -- -- -- 3 i
White crappie -- -- -- -- -- -- -- - -- -- -- -- 1 i

Stonecat -- -- -- -- -- -- -- - 1 0.8 -- -- 1 T

1 TUnidentified fish -- -- -- -- -- -- -- -- -- - -- --

0 0 5 12 91 7 182,257

,
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IaBLE_B:5__ESIldaIEfLaBUNDeNCE_atiD_BI0daSS LG1. EOR _IEEIEGED_IaZa.aI_NINE_61LE_E'0INI_Ud1I 1_1982 ___

-=Jad__--... EEB da2. AER day JUU

__No._ __Weisbt. __No._ _Weisht __No._ Weisbt __No._ Weisbt __No.. WeisLL __Na._ Weisht

Rn nbow smelt 51,788 87,527 5s749 2h259 2,324 7 558 58 23 2 1
-- --

Alewife 11,089 186,337 52 1,539 91 3,520 21 49 3 104 -- --

Sculem 6,672 22,717 2:032 6,807 503 1:945 8 21 5 11 - --

Gizzard shad 2,972 1,113,021 314 278,791 17 17,062 2 7 -- -- -- --

White perch 1,004 16:215 147 1,728 58 429 -- -- -- -- -- --

SPottail shiner 584 5 217 189 1,697 115 1:4/5 -- -- -- -- -- --

| Cra9 fish 738 2:214 31 114 8 30 2 13 -- -- 8 47
,

! ThreesPine stickleback 174 186 220 260 115 131 -- -- -- -- -- --

Emerald shiner 277 812 178 610 25 64 4 4 -- -- -- --

White bass 400 6,704 11 63 8 181 -- -- -- -- -- --

rollow perch 236 25,418 52 4,650 17 3,314 -- -- -- -- -- --

Rock bass 226 1,086 21 126 8 3 042
!

! Bluedill 154 953 -- -- -- -- -- -- -- -- -- --

Trout-Perch 41 248 31 450 50 470 -- -- -- -- -- --
'

5 1 8 2Tes;ellated darter 21 61 -- -- -- -- -- --

Black crappie 82 297 -- -- -- -- -- -- -- -- -- --

Minnow famils 41 24 11 6 -- -- -- -- -- -- -- --

Goldfish 31 676 11 209 -- -- -- -- -- -- -- --

T tsta chub 41 113 11 178 -- -- -- - -- -- -- --

Pum> Linseed 51 702 -- -- -- -- -- -- -- -- -- --

a
.

* American eel 21 lis179 -- -- -- -- 2 390 -- -- -- --

I

Central audainnow -- -- -- - -- -- 2 3 2 4 -- --

Ss.allscuth bass 10 6:436 11 2,712 -- -- -- -- -- -- -- --

Freshwater drua 21 486 -- -- -- -- -- -- -- -- -- --

Brown trout -- -- -- -- -- -- -- -- -- - 8 6:594
Stonecat -- -- -- -- -- -- -- -- -- -- -- --

White cra/ Pie 10 12 -- -- -- -- -- -- -- -- -- --

Unidentified fish 10 5 -- -- -- -- -- -- '-- -- -- --

Total (a) 76:693 1,489:176 9:069 323:198 3:338 39 223 99 Sl0 16 121 23 6,642

I~I Totals saw not eaual sua at column or row as a result of stunding.

|

|



~ _ _ . - ____ ,

________ ________________ _ ____ _IaBLE B:5_IC0uI.1____ -_____. ._ ...._____..__.._________

____JUL____ ____AUG.___ . ...EEE____ ____0CI____ ___UQV____ ____DEC____ ___.. .. Iatclt._ ___ _
Na. Maisbt No. Waight No. Weisht No. Weisht No. Welsht No. Weit:ht Husber __Walsht_

Raintv>w smelt -- -- -- -- - -- -- -- -- -- -- -- 59,921 119,368

Alewife -- -- -- -- 15 6 -- -- -- -- -- -- 11:271 191,555

Seutrin - -- -- -- 23 19 81 90 15 100 28 45 9,410 31 955
Gizzard shad -- -- -- -- -- -- -- -- -- -- -- - 3,305 1,408,881

White eerch -- -- -- -- - -- -- -- -- -- -- -- 1:209 18:402

| SPottail shiner -- -- -- -- 8 15 -- -- -- -- -- -- 896 8,404

Cra9 fish -- -- -- -- 8 (b) -- -- -- - -- -- 795 2 418

| ThreesPine stickleback -- -- -- -- -- -- -- -- -- -- -- -- 509 580
; Emercld shinor -- -- -- -- -- -- -- -- -- -~ -- -- 484 1,190

White bass - -- - -- -- -- -- -- -- -- -- -- 419 6,918 |

Yellow perch -- -- -- -- -- -- -- -- -- -- -- -- 105 33,382 I

Rock bass -- -- - -- -- -- -- -- -- -- -- -- 255 4,251

Bluesill -- -- -- -- -- -- -- -- -- -- -- -- 154 953

Trout-perch -- -- -- -- -- -- -- - -- -- -- -- 12? 1,168

Tus wllated darter -- -- -- -- -- -- -- -- 53 15 -- -- 87 79

Black craFPie -- -- - -- -- -- -- -- -- -- -- -- 82 297

Hinnow famils -- -- -- -- -- -- -- -- -- -- -- -- 52 32

Goldfish -- -- - -- -- -- -- -- 8 564 -- -- 50 1,449

Ld e chub -- -- -- -- -- -- -- -- -- -- -- -- 52 291

7 Fui,,Fkinseed -- -- - -- -- -- -- - -- -- -- -- 51 702
N Auricao eel -- -- -- -- -- -- -- -- -- -- -- -- 23 11 869

Central sudainnow -- -- - -- -- -- -- -- -- -- -- -- 4 7 !

Saallu,uth bus -- -- -- -- -- -- -- -- -- -- -- -- 21 9s148 |

Freshwater drum -- -- -- -- -- -- -- -- -- -- -- -- 21 486

Brown trout -- -- -- -- -- -- -- -- -- -- -- -- C 6:594

Stonecat -- -- -- -- -- -- -- -- 8 5 -- -- 8 5
-- -- -- -- -- -- -- -- -- -- -- -- 10 12White cranie

Unidentified fish -- -- -- -- -- -- - -- -- -- -- -- 10 5

Total 0 0 0 0 53 40 81 90 113 684 28 45 89,526 1 859,729

(b) No weiEht was recorded because specimen was lost on tunsrurt.

|

,

1

|



_ _ _ _ _ _ _ _ _ _ -.

TABLE B-6 LFNGTH DISTRIBUTION OF SELECT REPRESENTAIIVE IMPORTANT SPECIES
_____.........______ -- .__.____ ILEINGED 0I. WINE.t1ILE.EDINI.1]HII_1s.198' _ _...-. _____

eLEWIEE

__Leosth Intarvals_Itid!
30.0- 50.0- 70.0- 90.0- 110.0- 130.0- 150.0- 170.0- 190.0-

_Date. 49.9 69.9 82.2 102.2 122.9 142.9 149.9 182.2 202.9
JAN 82 0 0 0 0 0 1 17 39 1

FEB 82 0 0 0 0 0 1 2 2 0

MAR 82 0 0 0 0 0 0 1 6 4

APR 82 0 0 3 0 0 0 0 0 0
MAY 82 0 0 0 0 0 0 0 2 0

JtlN 82 0 0 0 0 0 0 0 0 0

Jul. 82 0 0 0 0 0 0 0 0 0
AUG 82 0 0 0 0 0 0 0 0 0

SEP 82 2 0 0 0 0 0 0 0 0

OCT 82 0 0 0 0 0 0 0 0 0

NOV 82 0 0 0 0 0 0 0 0 0

DEC 82 0 0 0 0 0 0 0 0 0

Interval Totals 2 0 3 0 0 2 20 49 5

to Saose

h _Date. ___E_. _W. __I__ _SD. _ dill. _EED. _daX_

JAN 82 1,024 38 172.7 8.2 144.0 175.0 191.0
FEB 82 0 5 164.4 11.8 145.0 169.0 175.0
MAR 82 0 11 184./ 9.8 169.0 185.0 201.0
APR 82 8 3 75.0 3.5 71.0 77.0 77.0
MAY 82 0 2 181.0 11.3 173.0 181.0 189.0
JUN 82 0 0 0.0 0.0 0.0 0.0 0.0
Jill 82 0 0 0.0 0.0 0.0 0.0 0.0
AUG 82 0 0 0.0 0.0 0.0 0.0 0.0
SfP 82 0 2 33.5 3.5 36.0 38.5 41.0
DCT 82 0 0 0.0 0.0 0.0 0.0 0.0
NOV 82 0 0 0.0 0.0 0.0 0.0 0.0
DEC 82 0 0 0.0 0.0 0.0 0.0 0.0

Sumasrv Totals 1,032 81 167.1 29.5 36.0 201.0

P = Nuober of unseasured organisasi
N = Nusber of leasths; MIN : Shortest lensth
X = Hean lengthi NED = Hedian lensth
SD = Standarsi deviationi hat = Greatest lensth



- _ _ _ _ _ _ _ _ _ _- - .
_ _ _ _ _ _ _ _ _ _ _ _ _ _

___ ___.... _ __ . .. . . .. _ __ _ _ __ _.._ __ _ ._ .. ._ __ __ . _ Ia! LE_ B:6_ I CON I . L. ._ ..... . . . .___ . . . . . . . . . _ . . . . _ _ _ . . . . _ _ _ _ _ _

EalN20U.SdELI

Loostb.Iutervalc.Ill51 __

.30.0- 50.0- 70.0- 90.0- 110.0- 130.0- 150.0- 170.0- 190.0- 210.0-
. Dele. 19.9 69.9 89.9 102.9 129.9 119.2 162.9 182.2 209.9 222.2

.lAN 82 7 113 14 2 3 10 5 3 2 1

FFB 82 9 95 18 1 4 12 10 6 5 0

HAR 82 6 80 11 1 3 4 7 2 2 0
APR 82 8 5 0 0 0 0 0 0 0 0

MAY 82 0 1 0 0 0 0 0 0 0 0

.:N 82 0 0 0 0 0 0 0 0 0 0

| Jill 32 0 0 0 0 0 0 0 0 0 0
,

,
At|G 82 0 0 0 0 0 0 0 0 0 0

! SEP 82 0 0 0 0 0 0 0 0 0 0
OCT 82 0 0 0 0 0 0 0 0 0 0

il0V 82 0 0 0 0 0 0 0 0 0 0

DEC 82 0 0 0 0 0 0 0 0 0 0

Interval Totals 30 294 43 4 10 26 22 11 9 1

Eaose___.

? _Date. ___P_. .N. ..Y._ _SD. . MIN. _ BED. _ MAX.
m
N JAN 82 4,893 160 73.3 35.2 46.0 62.0 211.0

FFB 82 389 160 8?.8 43.1 38.0 63.0 209.0
MAR 82 166 116 74.8 33.5 14.0 62.0 197.0
APR 82 17 13 48.0 6.1 40.0 47.0 60.0
MAY 82 0 1 61.0 0.0 63.0 63.0 63.0
JUN 82 0 0 0.0 0.0 0.0 0.0 0.0
JUL 82 0 0 0.0 0.0 0.0 0.0 0.0
AUG E2 0 0 0.0 0.0 0.0 0.0 0.0
SEP 82 0 0 0.0 0.0 0.0 0.0 0.0
OCT 82 0 0 0.0 0.0 0.0 0.0 0.0
NOV 82 0 0 0.0 0.0 0.0 0.0 0.0
DEC 82 0 0 0.0 0.0 0.0 0.0 0.0

Susaars Totals 5,465 450 77.1 18.2 38.0 211.0

P - flu..her of unseasured organismsi
N = flusber of lengthsi MIN = Shortest Itn3th
X = Hean lendthi ilED = iiedian terrJth
SD = Standard deviationi MAX = Greatest lensth



-- - ______-

. ..__.._.__________ .__.ILELE.B:4_ICOUI.1____________ ____ ________.--.._.._ _____

WHITE.EEEClf

Leosth_Iotcruals_(EM)
50.0- 70.0- 90.0- 110.0- 130.0- 150.0- 170.0- 190.0- 210.0- 230.0- 250.0-

_Date_ 62.2 82.2 102.2 122.2 1.12.2 162.2 182.2 202.2 222.2 232.2 262.2

JAN 82 16 14 11 2 0 3 1 0 1 1 1

| FEB 82 2 3 8 0 0 1 0 0 0 0 0

- MAR 82 0 5 1 1 0 0 0 0 0 0 0

| APR 82 0 0 0 0 0 0 0 0 0 0 0 .

tir. 32 0 0 0 0 0 0 0 0 0 0 0 |
|

JUN 82 0 0 0 0 0 0 0 0 0 0 0

JUL 82 0 0 0 0 0 0 0 0 0 0 0

AUG 82 0 0 0 0 0 0 0 0 0 0 0

SEP 82 0 0 0 0 0 0 0 0 0 0 0

DCT 82 0 0 0 0 0 0 0 0 0 0 0

NOV 82 0 0 0 0 0 0 0 0 0 0 0

DEC 82 0 0 0 0 0 0 0 0 0 0 0

Interval Totals 18 52 20 3 0 4 1 0 1 1 1

Ecose

? _Date. ___E__ _N_ __X-_ _SD. _dItL _MED_ _daZ_
ru
w JAN 82 18 80 90.2 38.6 50.0 80.0 267.0

FEB 82 0 14 92.6 23.1 68.0 90.5 162.0
NAR 82 0 7 ti5.9 14.0 74.0 83.0 114.0
APR 82 0 0 0.0 0.0 0.0 0.0 0.0
ftAY 82 0 0 0.0 0.0 0.0 0.0 0.0
JUN 82 0 0 0.0 0.0 0.0 0.0 0.0
JUL 82 0 0 0.0 0.0 0.0 0.0 0.0
AUG 82 0 0 0.0 0.0 0.0 0.0 0.0
SEP 82 0 0 0.0 0.0 0.0 0.0 0.0
DCT 82 0 0 0.0 0.0 0.0 0.0 0.0
NOV 82 0 0 0.0 0.0 0.0 0.0 0.0
DEC 82 0 0 0.0 0.0 0.0 0.0 0.0

Sus.naru Totals 18 101 90.3 35.5 50.0 267.0

P = Nusber of unseasured orsanisasi
N = Nasber of lengthsi itIN = Shortest lensth
X = tiean lengthi MED = Nedian lensth
SD = Standard deviatto..i MAX = Greatest lensth
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________ _ _ _ _ _ __,

- - . _ _ . _ _ _ . . .... ... .___..______.IaBLE B:6.ICOUI.)..___.-- _ _ _ . __.... ____

SE0IIAIL_ SHIT!ER

_ _ -_- Lenstb lotervals_(EU)_ _

Eanse50.0- 70.0- 90.0- 110.0- 130.0- 150.0- _

_Date. ___P_ _N. __X__ _SD_ 49.2 82.2 109.2 129.9 149.2 119.2 _t!IIL _MED. _r.M_

JAN 82 0 57 101.4 14.9 1 7 36 11 1 1 64.0 99.0 164.0

FER 82 1 17 100.1 19.0 1 3 7 4 2 0 60.0 95.0 132.0

MAR 82 1 13 113.3 15.5 0 1 4 6 2 0 83.0 117.0 136.0
J

APR 82 0 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0
MAY 82 0 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0
JUN 82 0 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0
Jill. 82 0 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0
AUG 82 0 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0
EEP 82 1 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0
OCT 82 0 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0
il0'/ 82 0 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0

IiEC 82 0 0 0.0 0.0 0 0 0 0 0 0 0.0 0.0 0.0

Totals 3 87 102.9 16.3 2 11 47 21 5 1 60.0 164.0

co

/o P4 Nuc.ber of unaeasured organisz,si
* N r Nuaber of leasthsi MIN = Shortest lensth

X - Mean lensthi HED = Median length
SD = Standard deviationi MAX = Greatest lensth

.



_- ________

____IALLE_B:1.1C0dI.) _ _ . _ _ _ . . . . _ _ . . _ _ _ _ . _
-

___. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . . . . . .

SbAltdOUIH BASS

Length _Iotervals_iB51
250.0- 270.0- 290.0- 310.0- 330.0- ________Ransa

_Date. ___P__ _N. __X _ _SD. 219.9 289.9 309.2 329.9 312.2 _ MIN. _aED. _Ha1_

. TAN 82 0 1 347.0 0.0 0 0 0 0 1 347.0 347.0 347.0

FER 82 0 1 259.0 0.0 1 0 0 0 0 259.0 259.0 259.0

i NAR 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0
| APR 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0

MY 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0
JilN 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0
Jill 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0

AllG 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0,

'

SEP 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0
DCT 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0
NOV U2 0 0 0.0 C.0 0 0 0 0 0 0.0 0.0 0.0
DEC 82 0 0 0.0 0.0 0 0 0 0 0 0.0 0.0 0.0

,

Totals 0 2 303.0 62.2 1 0 0 0 1 259.0 347.0

P = Number of unaeasured organisasi
m N = Number of letisthii MIN = Shortest leasth
/o X = Mean ler.sthi MED = Hedian length
m Sft = Standard deviationi NA% = Greatest lensth



,
_ _ _ _ _ _ _ _ _ _ ____ ____ _ _ _ _ _ _ _ . _ _

TABLE B-7 TEr.FORAL APU4ANff AND PERCfNT COMPOSITION OF IltFINGED TAXA COLLECTED AT
_.......___.__. jades a. EIT2P&IE1CL,_198'

Jad____ _____EEB____ _ daR____ _____aER____ dai____ JUU ___

Nusbac __%. h tec __%. Nuri,ber __ . Nu6ber __ . Nuwber __%_ L'ustet __I_

Alewife 650 11.1 17 3.6 114 6.7 17 660 36.5 60,524 85.0 6 912 88.9

Rainbow sselt 4,987 85.1 382 81.6 1,128 64.7 27 498 56.8 10 069 14.1 505 6.5
| Wiite perch 6 0.1 2 0.4 13 0.8 616 1.3 al 4.1 24 0.3
| Sculpin fasils 39 0.7 4 0.9 42 2.5 545 1.1 98 0.1 10 0.1
| Spottail shiner 18 0.3 21 1.5 74 4.4 263 0.5 27 I 70 0.9

Trout-Ferch 1 T
-- -- 8 0.5 132 0.3 230 0.3 142 1.8

Eserald shiner 18 0.6 14 3.4 70 4.1 351 0.7 25 T 17 0.2
Rock bass 8 0.1 7 1.5 75 4.4 214 0.4 17 T 22 0.3
Threessine sticLlebac k 4 0.1 4 0.9 23 1.4 273 0.6 2 T 1 i
Crasfish 12 0.2 1 0.2 79 4.7 151 0.3 35 T 3 T

Gi m rd shed 55 0.9 2 0.4 18 1.1 167 0.3 -- - -- --

Yellow Ferch 1 T 1 0.2 7 0.4 94 0.2 16 T 12 0.2
tiite bass 1 0.1 1 0.2 2 0.1 23 T 1 T -- --

Saailmouth bass -- -- -- -- 2 0.1 16 i 7 T 4 0.1 |

Brcok stickleback -- -- 1 0.2 -- -- 121 0.2 -- -- -- -- |

Central sudainnow 2 T -- -- 3 0.2 105 0.2 -- -- -- --

Tesselated darter 1 T 1 0.2 6 0.4 15 T 24 T 28 0.4
Late chuh -- -- -- -- 1 0.1 37 0.1 3 T 2 T

Minnow fails 3 0.1 4 0.9 8 0.5 15 i 7 i -- --

Clae ! T -- -- 10 0.6 18 i 4 T 1 i |
Fumpkinseed 5 0.1 -- -- 2 0.1 6 T -- -- -- -- lm

i Stonecat -- -- 1 0.2 4 0.2 12 T 4 T 1 T |

Q Bluesill 12 0.2 -- -- 2 0.1 2 T -- -- -- --

Bicun trout 3 0.1 1 0.2 -- -- 2 i 9 T 3 i
Sea lamprew -- -- -- -- -- -- 3 T 8 i 4 0.1
Brown bullhead -- -- -- -- -- -- 3 I -- -- 1 I i

Witte sucker -- -- -- -- -- -- 7 T I T -- -- 1

Fathead sinnow -- -- -- -- -- -- 12 T -- -- -- --

Goldan i,hiner 1 I -- -- -- -- 11 T -- -- -- --

Aserican eel 1 T -- -- -- -- 1 I -- -- 1 i
Late trout -- -- 1 0.2 -- -- 5 T 1 T -- --

Rainbow trout -- -- -- -- -- -- 2 T 1 T 1 T

6 0.1Chinor,k salmon -- -- -- -- -- -- -- -- -- --

Goldfish 2 T 1 0.2 -- -- 3 T -- -- -- --

Black craarie 2 T -- -- -- -- -- -- -- -- -- --

Cisco -- -- -- -- -- -- 1 T 2 T -- --

lonsaase lace -- -- -- -- -- -- 3 T -- -- -- --

Losserch -- -- -- -- -- -- 2 T -- -- -- --

Blact bullhead -- -- -- -- -- -- 2 T -- -- -- --

Fre dwater drua 1 I -- -- -- -- 1 T -- -- -- --

Brook silveri.ide -- -- -- -- -- -- 2 T -- -- -- --

Northern PIIe -- -- -- -- -- -- 2 i -- -- -- --

Blu.itnase 4ituow -- -- -- -- -- -- 1 7 -- -- -- --

Channel catfish -- -- -- -- -- -- 1 T -- -- -- --

Buibot -- -- -- -- 1 0.1 -- -- -- -- -- --

Spotted sudeuPFw -- -- -- -- -- -- -- -- 1 T -- --

Broot trout -- -- -- -- -- -- -- -- - -- 1 i

Coho salmon -- -- -- -- -- -- -- -- -- -- -- --

lotal 5,819 4!9 1,692 49,400 71,177 7s7/1

il0TE: 'I' represents a trace percentase of less thsn 0.1 Sercent. Percentase totals nas s.nt caual
100 s ercent dse to roundin:1.



_ . . _ _ _ _ _ _ _ _ _ ,

__ ---_______-- _.______.._....IsBLE_B:2_ICOMI.1_._..____ _ _ _ . _ . _ _
_

JL'L__ __ __.__auG____ SER____ DCI____ N0|L___ CEC ____ ____Ici.;1s _

Numbet __!_ Nusber __%. Number __%. Nuwt er __2. Number ..Z. Number __%. . b ler _. :_

Alewife 18,092 99.5 2,461 81.5 1:491 97.9 51 16.1 107 36.1 1,072 4.6 109 157 60.0
Rainbow sselt 6 T 2?4 7.7 8 0.5 52 45.2 148 50.2 21,623 92.4 66 633 36.6
White perch 3 T 3 0.1 -- -- 1 0.9 2 0.7 124 0.5 857 0.5

l Sculpin famils 2 T 27 0.9 -- -- -- -- 10 3.4 35 0.1 814 0.4

| Scottait shiner 14 0.1 21 0.8 12 0.8 2 1.7 -- -- 246 1.1 769 0.4
l Trout-Perch 18 0.1 5 0.2 -- -- -- -- 1 0.3 4 T 541 0.3
! Fuerald shiner -- -- -- -- -- -- -- -- 1 0.3 6 T 524 0.3

| Rock bass 11 0.1 14 0.5 1 0.1 1 0.9 2 0.7 6 T 378 0.2
| Threesrine stickleback -- -- -- -- -- -- -- -- -- -- -- -- 309 0.2

4 T 299 0.2| Crasfish 2 7 9 0.3 -- -- -- -- -- --

Ginard sh2d -- -- -- -- -- -- -- -- 6 2.0 17 0.1 265 0.1
Yellow Ferch 19 0.1 64 2.2 5 0.3 2 1.7 3 1.0 30 0.1 251 0.1

White bass -- -- -- -- -- -- -- -- 2 0.7 143 0.6 176 0.1

Smallsouth bass 3 T 61 2.1 4 0.3 2 1.7 6 2.0 56 0.2 161 0.1
Brook stickleback -- -- -- -- -- -- -- -- -- -- -- -- 122 0.1

Central audair.now -- -- -- -- -- -- -- -- -- -- -- -- 110 0.1

Tessel.2tcJ darter -- -- 19 0.7 -- -- -- -- -- -- -- -- 94 0.1

Late chuh -- -- -- -- -- -- -- -- -- -- 2 T 45 T

ttica,w family -- -- -- -- -- -- -- -- -- -- -- -- 37 i

Claa -- -- -- -- -- -- -- -- -- -- -- -- 34 T

Puukinseed -- -- t T -- -- -- -- -- -- 13 0.1 27 T

Stonecat 3 T
-- -- -- -- 1 0.9 1 0.3 -- -- 27 I

i Bluesill -- -- -- -- -- -- -- -- 1 0.3 6 T 23 i,

y Brown trout 2 T -- -- -- -- -- -- 1 0.3 2 T 23 T

Sea lau res 2 T 1 T -- -- -- -- 2 0.7 1 7 21 i

Brown bullhead 1 T -- -- -- -- -- -- 1 0.3 8 T 14 i

2 T 13 iWhite sueter 2 T -- -- 1 0.1 -- -- -- --

Fathead ainnow -- -- -- -- -- -- -- -- -- -- -- -- 12 i
Calder shiner -- -- -- -- -- -- -- -- -- -- -- -- 12 T

Aaerican eel 2 T 1 T 1 0.1 1 0.9 -- -- - -- 8 T

!ske trout -- -- -- -- -- -- -- -- -- -- -- -- 7 T

Rairbow trout -- -- -- -- -- -- -- -- 1 0.3 2 T 7 i

Chincak salmon -- -- -- -- -- -- -- -- -- -- -- -- 6 i

Goldfish -- -- - -- -- -- -- -- -- -- -- -- 6 T

Black cra. vie -- -- -- -- -- -- -- -- -- -- 2 T 4 T

Cisco -- -- -- -- -- -- -- -- -- - -- -- 3 i
lenJoose dace -- -- -- -- -- -- -- -- -- -- -- -- 3 T

Losperch -- -- -- -- -- -- -- -- -- - -- -- 2 i

Black bullhead -- -- -- -- -- -- -- -- -- -- -- -- 2 i
Freshwater drua -- -- -- -- -- -- -- -- -- -- -- -- 2 i
Brook silversifs -- -- -- -- -- -- -- -- -- -- -- -- 2 i
Northern pile -- -- -- -- -- -- -- -- -- -- -- -- 2 i
Bluntas e air.naw -- -- -- -- -- -- -- -- -- -- -- -- 1 i

Channel catfish -- -- -- -- -- -- -- -- -- -- -- -- 1 i

Burtat -- -- -- -- -- -- -- -- -- -- -- -- 1 i
Spotted audruns -- -- -- -- -- -- -- -- -- -- -- -- 1 T

Recol trout -- -- -- -- -- -- -- -- -- -- -- -- 1 T
-

Coho salmen 1 T -- -- -- -- -- -- -- -- -- --- 1 i

Total 18,183 2,916 1 525 115 295 23,406 181 807
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_

IaBLE_B-8._BI0daSS_1Gl.aND_EEECENI_ComEOS1110u CE_IBEINGED_IaXa.COLLECIED_aI_ jades _a._EIIZEaTEICE _1982_______

JaN____ EEB____ baE____ aEE tiaY JUN

Weight __I_ Ueiabt __Z_ Ueisbt __Z. _Wei2bt __I_ __ Weight _ __Z_ _Weisht __Z_

Alewife 24,231 36.6 475 6.2 4,117 9.5 547,139 57.1 1 765,200 88.3 181,608 85.7
Rainbow smelt 3,945 6.0 1,036 13.6 2,194 5.1 124 261 13.0 182,850 9.1 2:160 1.0

Gizzard shad 34,096 51.5 1,421 18.6 14,582 33.7 142e798 14.9 -- -- -- --

White Perch 273 0.4 12 0.2 1 186 2.7 94,545 9.9 14,198 0.7 5,674 2.7
Rock bass 42 0.1 312 41 15e899 36.7 8,025 0.8 6e064 0.3 3,,796 {.'$

4 s

Brown trout 1,595 2.4 4,075 53.4 -- -- 2,035 0.2 12,651 0.6 968 ..

Yellow Ferch 6 T 69 0.9 733 1.7 10 708 1.1 2,315 0.1 911 0.4
Stallaouth bass -- -- -- -- 2 215 5.1 6 025 0.6 4 024 0.2 3,966 1.9
Trout-Ferch 9 T

-- -- 55 0.1 1 370 0.1 3,814 0.2 2,088 1.0
1,731 0.2 633 I 95 iRainbow trout -- -- -- -- -- -

SFottail shiner 80 0.1 132 1.7 647 1.5 2 306 0.2 257 T 932 0.4
White bass 198 0.3 5 0.1 33 0.1 3,684 0.4 225 T -- --

i

| Sea lanPrew -- -- -- -- -- -- 469 T 1 605 0.1 997 0.5
White sucker -- -- -- -- -- -- 50 T 39 T

-- --

SculPin fahils 108 0.2 6 0.1 127 0.3 2,819 0.3 366 T 41 T

American eel 1,487 2.2 -- -- -- -- le267 0.1 -- -- 58 i

Northern Pite -- -- -- -- 2,998 0.3 -- -- -- -- -- --

Brown bullhead -- -- -- -- -- -- 1,498 0.2 -- -- 521 0.2
Late trout -- -- 6 0.1 -- -- 38 T 1,944 0.1 -- --

Cisco -- -- -- -- -- -- 507 0.1 1,369 0.1 -- --

m Pu2Pkinseed 7 I
-- -- 276 0.6 544 0.1 -- -- -- --

k Stonecat -- -- 1 T 123 0.3 475 T 225 T 14 T

e Emerald shiner 60 0.1 63 0.8 173 0.4 863 0.1 24 T 14 T

Cravfish 6 T <1 T 377 0.9 392 T 210 T 44 !
Coho salmon -- -- -- -- - - -- -- -- -- -- --

-- -- -- -- -- -- 713 0.1 -- -- -- --

Black bullhead
Lake chub -- -- -- -- 3 T 454 T 181 T 50 T

Burbot -- -- - -- 501 1.2 -- -- -- -- -- --

Central audainnow 12 T -- -- 11 T 390 I -- -- -- --

ThreesPine stickleback 7 T 5 0.1 22 0.1 334 T 2 T 1 i

Tesselated darter <1 I (1 T 5 T 73 T 59 T 57 i
Bluesill 16 T

-- -- 3 T 2 T -- -- -- --

Brook stickleback -- -- 1 T -- -- 138 T -- -- -- --

Spotted audPuPPv -- -- -- -- -- -- -- -- 130 T -- --

Goldfish 10 T 8 0.1 -- -- 80 T -- -- -- --

Golden shiner 3 T -- -- -- -- 77 T -- - -- --

Freshwater drum 18 T -- -- -- -- 53 T -- -- -- --

Clas 1 T -- -- 23 0.1 19 T 4 i <1 i

Losperch -- -- -- -- -- -- 43 T -- - -- --

Minnow famils 2 T 4 0.1 4 I 18 T 4 T -- --

Fathead sinnow -- -- -- -- -- -- 29 T -- -- -- --

Brock trout -- -- -- -- -- -- -- -- -- -- 19 T

Chincol salaan -- -- -- -- -- -- -- -- -- -- 19 T

19 T -- -- -- --

Lonsnose dace -- -- -- -- -- --

Brook silverside -- -- -- -- -- -- 3 T -- -- -- --

Channel catfish -- -- -- -- -- -- 3 T -- -- -- --

Bluntnose sinnow -- -- -- -- -- -- 2 T -- -- -- --

Black crappie 2 T -- -- -- -- -- -- -- -- -- --

Total 66 214 7,631 43,309 958,977 1 998,393 212,035

_____.______

NOTE: 'T' represents a trace tercentase of less than 0.1 percent. Percentase totals saw not eoual 100 Percent
due to roundins.
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._........_ .............. ..IaBLE.B-8 100UT.1 - - . . _ _ _ . . . _ _ . _ _ . _ _ . ... . ___....... ..___--. .. ......... .

JUL _____auG.__. SEE.... DCI____ tl0V_... ...DEClal___ Iat.21s____

. Weight __L Weisbt __%. Weisbt __%. Walsht __L Weicht __L Wainbt _.L __U m bt_ L

Alewife 422,800 95.4 32,099 67.8 1,801 32.9 1,262 30.7 3,096 33.0 31,380 42.7 3,015 208 78.0
Rainbow sselt 19 I 318 0.7 2 T 457 18.4 614 6.5 26,663 36.3 344,519 8.9
Gizzard shad -- -- -- -- -- -- -- -- 1,229 13.1 171 0.2 194 297 5.0
White Perch 426 0.1 7 i -- -- 231 9.3 19 0.2 452 0.6 117:042 3.0
Rock bass 3:041 0.7 2:917 6.2 240 4.4 2 0.1 325 3.5 1 357 1.8 45,019 1.2
Brown trout 5:531 1.3 -- -- -- -- - -- 1,776 18.9 3,242 4.4 36,873 1.0
Yellow perch 2,475 0.6 9,585 20.2 739 13.5 359 14.4 638 6.8 2 09:i 2.9 30 634 0.8
Snillsouth bass 2,562 0.6 1,620 .s . 4 1,562 28.6 10 0.4 23 0.2 232 0.3 22 239 0.6
Troot-perch 290 0.1 84 0.2 -- -- -- -- 7 0.1 17 I 7 735 0.2
Rainbow trout -- -- -- -- -- -- -- -- 615 6.5 3,686 5.0 6,750 0.2
Spottail shis,er 219 T 117 0.2 17 0.3 -- -- -- -- 577 0.8 5 234 0.1

Uhite bass -- -- -- -- -- -- -- -- 27 0.3 961 1.3 5,133 0.1
Sea lamarev 410 0.1 241 0.5 -- -- -- -- 641 6.8 218 0.3 4 532 0.1

- -- -- -- 1,762 2.4 4,554 0.1White sucker le673 0.4 -- -- 1,035 18.9

,

Sculpin famils 6 i 57 0.1 -- -- 2 0.1 25 0,3 95 0.1 3,652 0.1
l American eel 68 i 111 0.2 74 1.4 53 2.1 -- - -- -- 3,118 0.1
| Marthern rike -- -- -- -- -- -- -- -- -- -- -- -- 2 998 0.1

Brown bullhead 137 T -- -- -- -- -- -- 275 2.9 19 T 2:450 0.1
L ia trout -- -- -- -- -- -- -- -- -- -- -- -- 1,938 0.1

Circo -- -- -- -- -- -- - -- -- -- -- -- le876 T

Pu.sekinseed -- -- 156 0.3 -- -- -- -- -- -- 361 0.5 1,344 I
7 Storecat 210 I -- -- -- -- 115 4.6 75 0.8 -- -- 1,238 i

" Eserald shir.er -- -- -- -- -- -- -- -- 6 0.1 10 T 1 215 i
Crawfish 32 T 9 T -- -- -- -- -- -- 6 T 1,076 i

i

Coho salmon 802 0.2 -- -- -- -- -- -- -- -- -- -- 802 I (

Black bullhead -- -- -- -- -- -- -- -- -- -- -- -- 713 I
Lake cimb -- -- -- -- -- -- -- -- -- -- 3 I 691 i

Burbot -- -- -- -- -- -- -- -- -- -- -- -- 501 i

Cw. tral audainnow -- -- -- -- -- -- -- -- -- -- -- -- 413 i

Threespine stickleback -- -- -- -- -- -- - -- -- -- -- -- 371 i |

Tesselated d.srter -- -- 22 I -- -- -- -- -- -- -- -- 176 I |

Bluesill -- -- -- -- -- -- -- -- 1 T 139 0.2 161 T |

'

Brook sticklebstk -- -- -- -- -- -- -- -- -- -- -- -- 139 i
Spotted sudFuPPW -- -- -- -- -- -- -- -- -- - -- -~ 130 I
Goldfish -- -- -- -- -- -- -- -- -- -- -- -- 98 i
Golden shir.er -- -- -- -- -- -- -- -- -- -- -- -- 80 T

Freshwater drum -- -- -- -- -- -- -- -- -- -- -- -- 71 i
Clas -- -- -- -- -- -- - -- -- -- -- -- 47 T

Laspeich -- -- -- -- -- -- -- -- -- -- -- -- 43 i

Mir.now famils -- -- -- -- -- -- -- -- -- -- -- -- 32 i
Fathead sinnow -- -- -- -- -- -- -- -- -- -- -- -- 29 i

Brook trout -- -- -- -- -- -- -- -- -- -- -- -- 19 i

Chinook saisoa -- -- -- -- -- -- -- -- -- -- -- -- 19 T

Lonsnose dace -- -- -- -- -- -- -- -- -- -- -- -- 19 i

Brock silverside -- -- -- -- -- -- -- -- -- -- -- -- 3 T

Channel catfish -- -- -- -- -- -- -- -- -- -- -- -- 3 I |

Bluntnose sint.aw -- -- -- -- -- -- -- -- -- -- -- -- 2 T

Black crappie -- -- -- -- -- -- -- -- -- -- -- -- 2 I

Total 140,706 17 364 5,470 2,491 9 392 73 446 3,815 428

(a) T3533eishts in Decetber du r.ot ji. elude weishts fica the additicnal continsency sasele teen on 31 flecent.er 1982. |

|

|
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_ - IaBLE.B:9__ESIIsaIED_aBUULANCE_auD.B10dASS fGl_EDE_ItEINGED_Iala aI_JauES_o._EIIZEaIBICth_1982

Jau - EEB ear _______ ___
AER

Nusbar _Weisht Uusbar Waight Number _Walsht Husber __ Weight.

Alewife 5,?46 195,548 128 3,586 950 34,296 33,258 1,030,389

Rainbow smelt 40,246 31,837 2,884 7 821 9,397 18,277 51,785 234,012

White Perch 48 2,203 15 91 108 9,880 1,160 178 088

SculPin famils 315 872 30 45 350 1,058 1,026 5,309
|

Seottail shiner 145 6 14 159 997 616 5 390 495 4.343

Trout-Perch B 73 -- -- 67 458 249 2,580

Esarald shiner 307 484 121 474 583 1,411 661 1,625

Rock bass 65 339 53 2,356 625 132,443 403 15:113

1hreesrine sticklebick 18 57 30 18 192 183 514 629

Cravfish 97 48 8 <8 658 3,141 288 738

Gizzard shad 444 275,160 15 10,728 150 121:472 315 268.922

Yellow Perch 8 48 8 521 58 6,106 177 20:166

White bass 32 1,598 8 38 17 275 43 as938

Smallaouth bass -- -- -- -- 17 18,452 30 11,347

Broak stickleback -- -- 8 8 -- -- 228 260

Central audainnow 16 97 -- -- 25 92 198 735

Tessolated darter 8 <8 8 (8 50 42 28 62

Lake chub -- -- -- -- 8 25 70 855

itinnow familw 24 16 30 30 67 33 28 34

Claa 8 8 -- -- 83 192 34 36

Puerkinseed 40 57 -- -- 17 2,299 11 1:025

Stonecat -- -- 8 8 33 1,025 23 895

cn Blue:till 97 129 -- -- 17 25 ~ 4 6
4 3,832

L Brown trout 24 12,872 8 30,765 -- -

Sea lau rew -- -- -- -- -- -- 6 883-

Brown bullhead -- -- -- -- -- -- 6 2,821

White sucker -- -- -- -- -- -- 13 94
23 55Fathead ainnow -- -- -- -- -- --

Galdea shiner 8 24 -- -- -- -- 21 145
2 2,386

American eel 8 12,000 -- -- -- -

Lake trout -- -- 8 45 -- -- 9 72
4 3 260Rainbow trout -- -- -- -- -- --

Chinook salmon -- -- -- -- -- -- -- -

Goldfish 16 81 8 60 -- -- 6 151

Black crapeie 16 16 -- -- -- -- -- --

Circo -- -- -- -- -- -- 2 955
6 36Longnose dace -- -- -- -- -- -

LosPerch -- -- -- -- -- -- 4 81

Black bullhead -- -- -- -- -- -- 4 1,343

Freshwater drua 8 145 -- -- -- -- 2 100

Brook silverside -- -- -- -- -- -- 4 6
4 5sf46Northern Pile -- -- -- -- -- --

Bluate.ose sinnot. -- -- -- -- -- -- 2 6
2 6Channel catfish -- -- -- -- -- --

Burbat -- -- -- -- 8 4:174 -- --

Spotted AudPuPPW -- -- -- -- -- -- -- --

Broak trout -- -- -- -- -- -- -- --

Coho salson -- -- -- -- -- -- -- --

| Total (a) 47,283 531,357 1 511 57,611 14:095 360 777 91,148 1,805,974

____________ Totals mas r.ot eaual sua of column or row as a result of roundins.(a)



- _ _ _ _ _ _ _ _

_ _ _ _ _ . _
____.___-.________.__I&BLE_B:2_(CCUI.1 _ ______

.

da! _
JUfl JUL AUG

tjuaber __Weisht. Uusber __Weisht. _Numbec __Weisbt_ Nun.ber _Weicht

Alewife 91,793 2 735.490 31,676 911 098 141:389 3 304,189 19,218 250s463

Rair. bow sselt 15,604 283,359 2 534 10,836 47 149 1 718 2:481
White Perch 95 22:002 120 28,466 23 3,329 23 55
Sculpin famils 152 567 50 206 16 47 211 445

Scottall shiner 42 399 351 4s676 109 1,712 187 913
Trcut-perch 356 5,911 712 10:475 141 2 266 39 655

EnerJld shiner 39 37 85 80 -- -- -- --

Rock bass 26 9,397 110 34s094 86 23,766 109 22,917 |
1hrcospir.e sticklebact 3 3 5 5 -- -- -- -- |

Crawfish 54 325 15 221 16 250 70 70

gi;.upg .;had -- -- -- -- -- -- -- -

Yellow perch 25 3,583 40 4,570 149 19:342 499 74,798

White bass 2 349 -- -- -- -- -- --
.

Saallsouth bass 11 6 236 20 19e897 23 20:022 476 lb641 |

Brook stickleback -- -- -- -- -- -- -- --

Central audainnow -- -- -- -- -- -- -- --

Tesselsted darter 37 91 til 286 -- -- 148 172

Lake chub 5 281 10 251 -- -- -- --

Mir.ncw faails 11 6 -- -- -- -- -- --

Clas 6 6 5 <5 -- -- -- --

Pusskinseed -- -- -- -- -- -- 8 1,217

Stonecat 6 349 5 70 23 1,641 -- --

i' Bluatill -- -- -- -- -- -- -- --

w Brown trout 14 19,605 15 29,941 16 43 225 -- --

N Saa laAPres 12 2 487 20 5 002 16 3:204 8 1 881

Brtiwn bullhead -- -- 5 2:614 8 1 071 -- --

White sucker 2 60 -- -- 16 13:114 -- --

Fathead sinnow -- -- -- -- -- -- -- --

Golden shiner -- -- -- -- -- -- -- --

American eel -- -- 5 291 16 531 8 866

t..Le trout 2 3,013 -- -- -- -- -- --

Rair. bow trout 2 981 5 477 -- -- -- --

Chinook saison -- -- 30 95 -- -- -- --

Goldfish -- -- -- -- -- -- -- --

.

Black cranie -- -- -- -- -- -- -- --

Cicco 3 2,122 -- -- -- -- -- --

tonsaase dace -- -- -- -- -- -- -- --

LoSFerCh -- -- ~~ -- -- -- -- --

Black bullhaad -- -- -- -- -- -- -- --

Freshwater drua -- -- -- -- -- -- -- --

Brook silverside -- -- -- -- -- -- -- --

Northern rike -- -- -- -- -- -- -- --

Bluntnaie star.ow -- -- -- -- -- -- -- --

Char.r.el catfish -- -- -- -- -- -- -- --

Purbot -- -- -- -- -- -- -- --

S;otted sudruppw 2 202 -- -- -- -- -- --

Brook trout -- -- 5 95 -- -- -- --

Coho salsor. -- -- -- -- 8 6:268 -- --

Total 110:301 3,094s861 38 986 1,063,746 142,100 3 444,125 22,753 369,573
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..._IaBLE Bd iCONI.L - -------- - - - - - - - - --- ---_---_---- _----_---.____

SEE DCI NOV LEC Iatals
Number Welsbt Numbec Weisht Nutiter Weight Nusber Weisht _t'usber - Weisbt--

Aledife 11,213 11,526 404 9,625 800 23,144 5:428 158 882 346 503 8,670,236

Rainbow sselt 60 15 397 3 486 1,106 4 590 109,481 134,999 235,289 731 862

White Ferch -- -- 8 1,762 15 142 638 2,289 2,253 248,307

Sculpin family -- -- 15 15 75 187 177 481 2,417 9:232

Srottail shiner 90 I28 - - - -- -- -- 1,246 2,921 3,440 22:124

Trout-Ferch -- -- -- -- 8 52 20 86 1,600 22 556

Emerald shiser -- -- -- -- 8 45 30 51 1,834 4 239

Rock bass 8 1,803 8 15 15 2,430 30 6,871 1:538 251,544

lhreC5 Pine stickleback -- -- -- -- - -- -- -- 792 915

Crzufish 20 30 1,226 4,830
,

|

Gi:zard shad -- -- -- -- 15 9,187 86 866 1 055 686,335

Yellow Perch 38 5,550 15 2 738 22 4,769 152 10,607 1:211 151,803

White bass -- -- -- -- 15 202 724 4e866 841 14,266

Smallsouth bast 30 11,731 15 76 45 172 284 1,175 951 101,749

Ilrook stickleback -- -- -- -- -- -- -- -- 236 268

Central sudeirnow -- -- -- -- -- -- -- -- 239 924

Tesselated darter -- -- -- -- -- -- -- -- 420 667

Lake chub -- -- -- -- -- -- 10 15 103 1,4?e

Minnow familw -- -- -- -- - -- -- -- 160 119

Clas -- -- -- -- -- - -- -- 136 246

Pumpkinseed -- -- -- -- -- - 66 1,828 142 6 426

Stonecat - -- 8 877 8 561 -- -- 114 5 426

? Bltrasill -- -- -- -- 8 8 30 704 156 872

w Brown trout -- -- -- -- 8 13:276 10 16 415 99 169,931

Sea laserew -- -- -- -- 15 4,792 5 1:104 82 19:353"

Brown bullhead -- -- -- -- 8 2,056 41 96 68 Be658

White sucker 8 7,773 -- -- -- -- [0 8,921 49 29,962
23 55Fathead sinnow

-- -- -- -- -- 29 169Golden shiner -- -- --

-- -- -- -- 55 17,031
American eel 8 556 8 404

L Ae trout -- -- -- -- -- -- -- -- 19 3 130

Rainbow trout -- -- -- -- 8 4:597 10 18,663 29 27,978

Chiiwok salmon -- -- -- -- -- -- -- -- 30 95

Goldfish -- -- -- -- -- -- -- -- 30 292

Black crappie -- -- -- -- -- -- 10 <5 26 20

Cisco -- -- -- -- -- -- -- -- 5 3 077
Loasnase dace -- -- -- -- -- -- -- -- 6 36

Loverch -- -- -- -- -- -- -- - 4 81

Black bullhead -- -- -- -- -- -- -- -- 4 l'343
Freshwater drua -- -- -- -- -- -- -- -- 10 245

Broak silverside -- -- -- -- -- -- -- -- 4 6

Northern Pike -- -- -- -- -- -- -- -- 4 5,646

Bluntnose ainnow -- -- -- -- -- -- -- -- 2 6

Channel catfish -- -- -- -- -- -- -- -- 2 6

Burt3t -- -- -- -- -- -- -- -- 8 4:174
Sectted audrupps -- -- - -- - - - - 2 202

Brcat trout -- -- -- -- - -- -- -. 5 95

Coho salmon -- -- -- -- -- -- -- -- 8 6,268

Total 11, 0 3 41,082 377 18 999 2,205 70,208 118,508 371,869 603 242 11:235 185
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Ia2LE.B-10__LENGIH_DISIRIBUII0tLCE_SELECI_EEEEESENIaIIVE_IMEDRIANI. SPECIES _IrlEINSEu_aI_ JAMES _o. EIIZ2aIEICE _193'

aLEWIEE

Leostb_ Intervals _iMdl
30.0- 50.0- 70.0- 90.0- 110.0- 130.0- 150.0- 170.0- 190.0- 210.0- 230.0- 250.0- 270.0-

_Date_ 42.2 69.2 82.2 109.2 122.2 142.9 169.9 189.9 202.2 222.9 2A2.2 269.9 282.2

JAN 82 0 0 1 0 1 9 44 54 10 0 0 0 0

FER 82 0 0 0 0 0 3 8 6 0 0 0 0 0

MAR 82 0 0 1 0 0 0 9 51 20 0 0 0 0

APR 82 0 0 37 6 7 24 96 380 84 5 1 0 0

NAY 82 0 0 0 2 4 61 170 480 81 2 0 0 0

JUN 82 0 0 1 0 5 23 41 148 22 0 0 0 0

JUL 82 0 0 0 0 0 7 73 78 2 0 0 0 0

AUG 82 28 1 0 0 0 6 56 66 3 0 0 0 0

SEP 82 49 53 0 0 0 1 6 7 0 0 0 0 0

0CT 82 3 9 0 0 0 6 25 9 1 0 0 0 0

NOV 82 1 6 0 0 0 9 27 33 3 0 0 0 0

DEC 82 0 7 7 0 0 14 92 56 3 1 0 0 0

Interval Totals 81 76 47 8 17 163 647 1,368 229 8 1 0 0

__ Raose
_Date. ___E___ __N__ __X_ _SD_ _ DIN. _ BED _ _Ba%_

? JAN 82 511 119 169.3 16.5 84.0 170.0 209.0
b) FEB 82 0 17 162.1 12.2 141.0 162.0 187.0
* NAR 82 13 81 180.8 13.9 89.0 182.0 202.0

APR 82 17,020 640 170.7 28.1 70.0 178.0 231.0 i

NAY 82 59,724 800 173.7 15.3 101.0 175.0 216.0 |

JUN 82 6,672 240 172.2 17.1 86.0 175.0 204.0
JUL 82 17,932 160 169.1 [0.0 132.0 169.5 197.0
AUG 82 2,303 160 145.6 51.6 30.0 167.5 195.0
SEP 82 1,377 116 64.6 39.6 37.0 53.0 184.0
DCT 82 0 53 133.0 47.3 40.0 159.0 200.0
tiOV 82 28 79 158.2 3.1. 3 49.0 168.0 192.0
DEC 82 892 180 157.9 28.6 55.0 165.0 212.0

Sumru Totals 106,512 2,64'i 163.8 14.7 30.0 231.0

P - Number of unmeasured organisssi i

N = ih ber of lensth;i NIN Shortest lensth
|X : Nean lengthi MER = Median lensth

SD = Stendard deviationi NAT - Greatest lensth |
|

|
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IaBLE_B:10_fCONI.1 _

EalNE0' SBELIL

Length Intervals _Idd1______
30.0- 50.0- 70.0- 90.0- 110.0- 130.0- 150.0- 170.0- 190.0- 210.0- 230.0- 250.0- 270.0- 290.0-

_Date_ 49.9 69.9 69.9 102.9 129.9 149.9 169.9 189.9 209.9 229.9 249.9 269.9 289.9 309.9

JAN 82 7 141 8 0 2 1 1 0 0 0 0 0 0 0

FEB 82 12 118 15 1 0 1 3 5 0 0 0 0 0 0

MAR 82 2 125 19 3 3 4 1 1 2 0 0 0 0 0

APR 82 17 322 82 1 9 50 95 37 14 9 2 0 0 2

MAY 82 1 30 45 2 13 133 297 142 60 19 4 3 1 0

JtIN 82 1 82 72 5 3 14 12 7 6 3 2 0 0 0

.All. 82 0 4 1 0 0 1 0 0 0 0 0 0 0 0

AUG 82 26 4 49 7 1 0 0 0 0 0 0 0 0 0

SEP 82 4 2 0 0 0 0 0 0 0 0 0 0 0 0,

DCT 82 5 13 7 11 2 3 2 2 2 2 0 0 0 0

NOV 82 1 26 11 5 1 3 2 5 2 0 1 0 0 0

DEC 82 1 31 38 7 1 5 4 3 0 1 1 0 0 0

Interval Totals 77 898 317 42 35 265 417 202 86 34 10 3 1 2

1,

Ranse |
_Date. ___E___ __N_ _X__ _SD. _ DIN _ _MED. _Ma%_

'

E JAN 82 4,827 160 60.6 13.4 46.0 58.0 150.0

!?i FEB 82 227 155 66.3 26.8 44.0 60.0 185.0
HAR 82 968 160 48.5 25.3 49.0 61.0 206.0
APR 82 26,858 640 96.7 50.4 39.0 68.0 300.0
MAY 82 9,269 800 153.8 J4.3 44.0 156.0 270.0
JUN 82 298 207 91.5 44.6 49.0 74.0 236.0
.ill 82 0 6 79.8 31.1 64.0 67.5 141.0
AUG 82 137 87 6R.2 20.0 32.0 75.0 120.0
SEP 82 2' 6 42.3 6.7 35.0 40.0 $1.0
OCT 82 3 49 99.9 49.6 40.0 89.0 228.0
NOV 82 91 37 92.0 47.2 46.0 70.0 231.0
DEC 82 21,531 92 87.3 38.3 47.0 73.0 240.0

Sos u ru Totals 64,211 2,419 107.3 52.1 32.0 300.0

.

P = flusber of unseasured organicesi
N = Nosber of lengthci MIN = Shortest length
X = Mean lensthi NED = Nedian lentth
Sfi Standard deviationi mat = Grcatest length

.

e
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IaBLE_B:10 ICDUI.1

UHIIE.EEECU

_ Leostb_Ictetucic_15dl
10.0- 50.0- 70.0- 10.0-- _ _ - _ _110.0- 130.0- 150.0- 170.0- 190.0- 210.0- 2:10.0- 250.0- 270.0-

_Date. 42.2 62.2 82.2 102.2 122.2 112.9 162.2 182.2 202.2 222.2 217.2 262.2 282.2

JM 82 0 2 3 0 0 0 0 0 0 0 0 1 0

FER 82 0 0 2 0 0 0 0 0 0 0 0 0 0

NAR 82 0 0 3 4 1 0 1 1 1 0 0 1 0

APR 82 0 2 51 67 9 5 40 17 13 29 53 41 23

l NAY 82 0 0 5 7 2 0 2 3 0 5 9 14 7

JUN 82 0 0 0 0 0 0 0 0 1 5 12 1 5

JUL 82 0 0 0 0 0 0 0 0 0 1 2 0 0

AUG 82 0 3 0 0 0 0 0 0 0 0 0 0 0

SEP 82 0 0 0 0 0 0 0 0 0 0 0 0 0

OCT 82 0 0 0 0 0 0 0 0 0 0 1 0 0

NOV 82 0 0 1 1 0 0 0 0 0 0 0 0 0

DEC 82 1 7 29 3 0 0 0 0 0 0 0 0 0

Interval Totals 1 14 94 82 12 5 43 21 15 40 77 58 35

Leidtb_ Intervals _itMl_
ca 290.0- 310.0- 330.0- _

Ranse

O _Date. ___E___ __N._ __I__ _SIL 332.2 322.2 312.2 _5IN_ _ BED _ _ TAI _
cn

JAN 82 0 6 106.0 76.4 0 0 0 61.0 78.0 261.0
FEB 82 0 2 79.5 9.2 0 0 0 73.0 79.5 86.0
NAR 82 0 11 140.4 72.5 1 0 0 72.0 98.0 298.0
APR 82 253 363 178.6 73.6 9 1 3 69.0 173.0 319.0
MM 82 0 61 215.5 74.7 4 3 0 78.0 244.0 315.0
JUN 82 0 24 243.7 21.8 0 0 0 199.0 243.0 281.0
jut. 82 0 3 231.0 6.1 0 0 0 224.0 234.0 235.0 s i

AUG 82 0 3 59.7 2.5 0 0 0 57.0 60.0 62.0 |

SEP 82 0 0 0.0 0.0 0 0 0 0.0 0.0 0.0
OCT 82 0 1 239.0 0.0 0 0 0 239.0 239.0 239.0
NOV 82 0 2 89.5 16.3 0 0 0 78.0 89.5 101.0 ,

|

DEC B2 86 40 77.1 10.3 0 0 0 47.0 78.0 100.0

Summars Totals 339 518 175.3 77.9 I4 4 3 47.0 349.0

P = Nur.ber of unmeasured organisasi
N = Humber of lensthsi HIN = Shortest lensth
X = Nean lengthi MED = Nedian lensth
SD = Standard deviationi ttAX = Greatest lensth

i
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___

YELLOU.EEECH

_.
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Lensib Iotervals.fhM1 i

30.0- _50.0- 70.0- 90.0- 110.0- 130.0- 150.0- 170.0- 190.0- 210.0- 230.0- 250.0- 270.0- 290.0-
!

_Date. 42.2 69.9 89.9 109.9 129.2 142.2 162.9 182.9 209.2 229.2 219.2 262.2 2S2.2 302.9

JAM 82 0 0 1 0 0 0 0 0 0 0 0 0 0 0

FEB 82 0 0 0 0 0 0 0 1 0 0 0 0 0 0

MAR 82 0 0 0 0 0 0 1 1 3 2 0 0 0 0

| APR 82 0 3 1 6 4 7 3 12 19 19 12 4 4 0i

NAY R2 0 0 0 0 0 0 2 1 3 2 5 2 1 0

JUN 82 0 0 0 1 0 0 3 3 2 3 0 0 0 0

Jul. 82 0 0 0 0 0 0 1 2 5 2 5 3 1 0

AUG 82 0 0 0 0 0 1 1 4 13 13 17 6 1 2

| SEP 82 0 0 0 0 0 0 0 2 0 1 1 1 0 0

| OCT 82 0 0 0 0 0 0 0 0 0 1 0 1 0 0

! l-!CV 82 0 0 0 0 0 0 0 0 1 0 0 0 1 1

DFC 82 0 2 6 0 1 4 3 2 3 3 2 2 0 0

Interval Totals 0 5 8 7 5 12 14 28 49 46 42 -19 8 3

Range

? _Date_ . 2___ ..N__ __X__ _SD. _dlu. _!ED_ _daX.
w
" JAN 82 0 1 84.0 0.0 84.0 84.0 84.0

FEB 82 0 1 178.0 0.0 178.0 178.0 178.0
MAR 82 0 7 195.7 21 8 160.0 197.0 226.0
APR 82 0 94 190.5 52.1 54.0 ?03.5 278.0
NAY 82 0 16 218.4 34.3 160.0 227.5 275.0
JUN 82 0 12 183.5 34.9 108.0 180.0 227.0
JUL 82 0 19 222.2 31.9 166.0 225.0 286.0
AUG 82 6 58 224.1 29.3 149.0 224.5 300.0
SEP 82 0 5 214.1 39.8 171.0 220.0 257.0
DCT 82 0 2 240.0 28.3 220.0 240.0 260.0
NOV 82 0 3 256.7 48.2 202.0 275.0 293.0
DEC 82 2 28 157.7 62.7 66.0 151.0 260.0

Son,4 ara Totals 8 246 200.0 49.9 54.0 300.0

P r Number of unseasured organisasi
N : Noaber of lensth.;i MIN = Shortest lensth
X = Mean lensthi HED = Nedian Jensth
SD = Stendard .ieviationi MAX = Greatest lensth

1
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S20IIAIL_SHIllER

Lordth_Inic:vals_IBbl _ . . Er.nce__. _
30.0- 50.0- 70.0- 90.0- 110.0- 130.0- ___E___ __lf_ _ __X._ _SD. _BIL 5ED_ _BAX.

_DAIE_ J2.2 62.2 82.2 102.2 122.2 142.2

JAN 82 4 5 6- 1 1 1 0 18 74.5 25.9 45.0 70.0 13?.0
FEB 82 0 3 6 9 3 0 0 21 88.7 16.3 53.0 92.0 120.0
MAR 82 0 -2 11 40 12 4 5 69 100.3 15.9 60.0 98.0 135.0
APR 82 5 21 33 96 19 18 41 222 98.3 21.9 44.0 98.0 142.0
MAY 82 0 2 3 11 8 2 1 26 102.3 18.9 58.0 101.0 133.0
.AIN 82 0 1 3 13 21 16 16 54 116.1 18.0 58.0 124.0 138.0
JUL 82 0 0 0 2 8 4 0 14 123.4 11.1 104.0 126.5 139.0
.TG 82 12 0 3 5 3 1 0 24 72.2 34.7 37.0 63.5 132.0
SEP 82 9 2 0 1 0 0 0 12 48.9 15.9 39.0 45.0 98.0
DCT 82 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0
NOV 82 0 0- 0 0 ,0 0 0 0 0.0 0.0 0.0 0.0 0.0
DEC 82 1 16 1 0 2 0 206 40 60.4 14.7 47.0 57.0 120.0

Summars Totals 31 72 66 178 107 46 269 500 91.7 26.2 37.0 142.0

.

P = N eber of unseasured organisasi
" N : Number of lengthsi MIN = Shortest length
w X : Mean lerathi NEli Median len_tth
C SD = Standard deviationi MAX = Greatest length
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APPENDIX C

EXCEPTI0t4S TO STANDARD OPERATING PROCEDURES
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C-1 EXCEPTION TO STANDARD OPERATING PROCEDURES FOR IMPINGEMENT
AT NINE MILE POINT UNIT 1 NUCLEAR STATION

13 JAN 1982 Rescheduled Impingement Sample - During the impingement saiaple,
traveling screen No. 11 Decame inoperable. It could not be
determined when the screen shut down, thus an accurate impinge-
ment rate could not be calculated. The sample was rescheduled
and completed on 15 January 1982.

NOTE: No impingement 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 Time Delay in Starting Inpingenent Sample - Maintenance work on
the traveling screens prevented wasning the screens at the
scheduled onset of the impingement saaple. Washing of the
traveling screens and sample initiation were accomplished at
1700 hours and the impingeaent sample was terminated 24 hours
later.

9 JUL 1982 Rescheduled Impingenent Sample - Cleaning of the water boxes
inadvertently introduced fish that were not part of the impinge-
ment sample into the collection basket. The sample was
rescheduled and completed on 20 July 1982.

10 AUG 1982 Rescheduled Impingenent Senple - A full scale test of the
radiological emergency response system limited access to the
power plant on the scheduled impingenent collection day of
11 August. The sample was rescheduled and completed on
10 August 1982.

NOTE: No impingement samples were missed during the 1982 sampling season. All
samples were rescaeduled using randomly selected days as required by the
Environmental Technical Specifications.

7
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C-3 EXCEPTIONS TO STANDARD OPERATING PROCEDURES FOR GILL NET SAMPLING

JUN 1982 The second gill net collection required by Nine Mile Point
Unit 1 Technical Specifications could not be accomplished on
the last two scheduled impingement days in June due to bad
weather. A gill net set made on 30 June 1982 was voided
because a tangled net reduced tne fiso caten. A successful
9111 net set and collection was made on 6-7 July 1982; weather
conditions prevented gill net sampling between 30 June and
6 July.

|

19 Juli 1982 Weatner conditions: West to nortnwest winds at 15-25 knots,
Wdves building to 3-5 feet, showers or thunderstonas, snall
craft advisory issued.

29 JUN 1982 Weather conditions: Northwest winds at 10-20 knots, waves to
1-3 feet, hazy, huiaid, tnunderstorus, dense fog settled over
lake.

DEC 1982 The gill net collection for Decenber could r.ot be accolaplished
on tne first two scheduled impingenent dates because of Dad
weatner. Since weather conditions are generally adverse and
unpredictable during Decenber on Lake Ontario, the final gill
net collection was scheduled and completed on tue next day
witn favorable weatner conditions,14-15 Deceaber 1982.

7 DEC 1982 Weather conditions: West winds at 20-30 knots, waves to 5-8

feet, cloudy witn snow possible.

13 DEC 1982 Weather conditions: South to southwest winds at 15-25 knots,
waves to 3-6 feet, fair weather.

?

|

,
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APPENDIX 0

CONDITION OF FISH: ABNORMALITIES, DISEASES, AND EXTERNAL PARASITES

,

Fish collected in the impingement and gill 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 were found to have some kind of abnormality or affliction.

Rainbow smelt and sculpins fran impingement collections were most commonly
found to have afflictions. Sculpins exhibited an internal abdominal twnor
characterized by one or nere small white sacs. Fungus (Saprolegnia) affected
rainbow smelt caught in February, March, April, Fby, June, and October. Other
abnormalities observed on rainbow smelt sere: two occurrences of a twnor-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 infection (characterized by small
black spots scattered on body and fins). Black spot infection was noticed on
white sucker, golden shiner, yellow perch, central mudminnow, enerald 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
species: gizzard shad, white perch, yellow perch, brown trout, trout perch,
rock bass, snallmouth 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 gill net
collections. Other incidents of disease affected a variety of species. Two
white perch exhibited " popeye." A spottail shiner and white sucker had a
tumor-like growth on their bodies. A rock bass from gill net collections had
"pugnose."

0verall, the physical condition of the fish collected in impingement and gill
nets was healthy. However, alewife in the August impingement collections
appeared emaciated. Some gizzard shad exhibited heamornaging around the head,
and nine lake trout from gill net collections had scars or lacerations on their
bodies. All of the aforementioned diseases, abnonnalities, 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 Common Name

Alosa pseudoharangus Alewife
Aublcolites rupestris Rock bass
Anguilla rostrata Anerican eel
Aplodinotus grunniens Freshwater drum
Carassius auratus Goldfish

I Catostomus connersoni White sucker
Coregonus artedii Ci sco
Cottus spp. Scul pins
Couesius plumbeus Lake chub
Culaea inconstans Brook stickleback
Cyprinidae Shiners
Dorosoma cepedianum Gizzard snad
Etheostoma olmstedi Tesselated darter
Esox lucius Northern pike
Family Cambaridae Crayfish
Gasterosteus aculeatus Threespine stickleback
Ictalurus melas Black bullhead
Ictalurus nebulosus Brown bullhead
Ictalurus punctatus Channel catfish
Labidesthes sicculus Brook silversides
Lepomis gibbosus Pumpkinseed
Lepomis macrochirus Bluegill
Lota lota Burbot
Micropterus dolomieui Smallmoutn bass
Mollusca Clam and clam shell
Morone americana White perch
Morone chrysops White bass
Necturus maculosus Spotted mudpuppy
Notemigonus crysoleucas Colder shiner
Notropis atherinoides Enerald shiner
Notropis hudsonius Spottail shiner
Noturus flavus Stonecat
Oncornyncnus kisutch Coho salmon
Oncorhynchus tshawytscha Chinook salmon
Osmerus mordax Rainbow s.nelt

f Perca flavescens Yellow perch
'

.Percina caprodes Logperch
Percopsis omiscomaycus Trout-perch

| Petromyzon marinus Sea lamprey
Pimephales notatus Bluntnose minnow
Pimephales promelas Fathead minnow
Pomoxis annularis White crappie
Pomoxis nigromaculatus Black crappie
Rhinichthys cataractae Longnose dace
Salmo gairdneri Rainbow trout
Salmo trutta Brown trout
Salvelinus fontinalis Brook trout
Salvelinus namaycush Lake trout
Stizostedian vitreum vitreum Walleye
unbra limi Central mudminnow

E-1


