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SUMMARY

In accordance with the requirements of the KRC“s Envirommental Technical
Specifications*, impingement catches were monitored on a frequency of 4-20
samples per month from January through December 1983 at the Nine Mile Point
Unit 1 and the James A. FitzPatrick nuclear power statioms.,

Impingement sampling at Nine Mile Point Unit 1 during 1983 resulted in the
collection of 32 taxa; 29 fish species or other taxa, ome amphibian species
(tadpoles) and two invertebrate species (crayfish and clam). Alewife was the
most numerous specie comprising 87 percent of the total catch. Alewife,
rainbow smelt, and sculpins accounted for 97 percent of all fish collected.
Ninety six percent of the total biomass collected in 1983 at Nine Mile Point
Unit 1 was comprised of alewife, gizzard shad, and rainbow smelt. The total
number of aquatic organisms impinged at Nine Hxle Point Unit 1 was estimated to

be approximately 140,921,

At James A. FitzPatrick, impingement of aquatic organisms was estimated to be
116,005. Thirty-nine taxa were identified, including 37 fish species or
genera, a mollusk, and a crustacean. Alewife and rainbow smelt comprised
approximately 90 percent of the total impingement catch. Alewife comprised
nearly 70 percent of the total biomass collected in 1983. Rainbow smelt and
gizzard shad comprised 15 percent of the total biomass. The estimated impinge-
ment collections never exceeded the specified ranges for either plant during

1983.

The overall condition of the fish collected was healthy. Scars and other

. sbnormalities found were most likely naturally caused and not a direct result

of pover plant operation.

No alterations to the existing fish commun1ty or population levels occurred as

a direct result of power plant operation in the Nine Mile Point area as
determ1ned by the 1983 impingement data. In comparison to the standing stock
estimates (0”Gorman and Bergstedt 1983, personal communication) for the two
most abundant impinged species, alewife (4-4.5 billion) and rainbow smelt (0.5
billion), the numbers impinged at either power plant represented a negligible
portion.of the fish community of Lake Ontario. No rare, endangered, or
threatened fish species were collected in the Nine Mile Point area during 1983.
No Corbicula sp. mollusks were found in the 1983 impingement collections.

* The Nine Mile Point Unit 1 and James A. FitzPatrick Environmental Technical
Specifications were revised on 11 March 1983 as a result of Amendments 51
and 73, respectively. These amendments deleted nmon-radiological monitoring
from the Appendix B Technical Specifications. However, impingement
monitoring was continued in accordance with New York State Pollutant
Discharge Elimination System (SPDES) Permit requirements.



1. INTRODUCTION

This report presents the results of aquatic ecological studies conducted by
Ecological Analysts, Inc. (EA) during 1983 in the vicinity of the Nine Mile
Point promontory in southeastern Lake Ontario. These aquatic studies were '
conducted in accordance with Environmental Technical Specifications for the
Nine Mile Point Unit 1 and the James A. FitzPatrick nuclear generating
stations, as prescribed by the U.S. Nuclear Regulatory Commission.

The ecological interaction of the Nine Mile Point Unit 1 and James A.

" FitzPatrick plants with the Lake Ontario environment in the vicinity of the -

Nine Mile Point Promontory has been under study since the 1960s. This 1983
study represents a continuation of those early studies which were initiated
during construction of the two nuclear plants (Nine Mile Point began operation
in December 1969, James A. FitzPatrick started operation in July 1975).-

- The two stations are located on the shore of Lake Ontario approximately 11

kilometers (seven miles) northeast of the City of Oswego, New York. Nine Mile
Point Unit 1 is a 620-MWe boiling water reactor with the 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 reactor
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
from the sampling program conducted by EA from January 1983 through December
1983. The sampling program consisted of impingement studies at both power
plants throughout the year. N

Appendixes are provided as follows: Appendix A - Impingement tables and plant
operational information; Appendix B - Exceptions to the Standard Operating

Procedures; Appendix C — A report of .the abnormalities, diseases, and external
parasites found on fish collected in the impingement; and Appendix D -~ A list
of common and scientific names of all taxa collected inr 1983 at the Nine Mile

Point power statioms.



2. MATERIALS AND METHODS

2.1 IN-PLANT STUDIES

2.1.1 Impingement Sampling

In accordance with the requirements of the NRC”s Environmental Technical
Specifications, impingement catches were monitored on a frequency of 4-20
samples per month from January through December 1983 at the Nine Mile Point
Unit 1 and the James A. FitzPatrick nuclear power stations (Table 2-1).

Samples were collected over a 24-hour period on randomly selected days.

Samples were initiated around 1300 hours of the sampling day and were
mechanically washed into a collecting basket with a 9.5-mm (3/8-in.) stretch
mesh liner. The collection basket remained in place for the duration of the
sample, unless high impingement ‘or debris loads required that it be emptied, in
which case it was removed, emptied, and repositioned.

Plant operational data were obtained for each sampling date to document cooling
water flow rates, intake and discharge temperatures, and power production.
Meteorological data such as wind speed and direction and air temperature were
obtained twice during the impingement sample. '
A subsampling routine was devised for occasions when high impingement rates or
high debris loads were encountered. The subsampling technique was based on
volume, and the total 24-hour catch was -estimated using the formula:

Estimated No. of fish = Volume of Total Sample X No. of Fish in Aliquot

in Total Sample . Volume of Subsample

The volume of the total sample was determined by repeatedly filling a volu-
metrically graduated container, recording the values, and adding them. The
total volume was thoroughly mixed by hand or with a shovel and spread out
evenly over a flat surface. An aliquot(s) of the total sample was randomly
selected and this portion of the sample was removed and measured to determine
its volume. ’

" The subsample constituted at least 25 percent by volume of the total sample.

The fish in the subsample were then processed according to regular laboratory
procedures (Section 2.1.2.).

2,1.2 Laboratory Processing

After the impinged organisms were washed into the collection basket, the basket
was removed and emptied. The samples were returned to the laboratory and all
organisms were sorted, identified, and enumerated. Identification was made to
the lowest possible taxonomic level, which was usually species. For the’
convenience of the reader, common names are used in the text; however, a list
of common and their associated scientific names are included in Appendix D.

For each taxa collected, total number and total weight were determined. In-
addition, individual lengths and individual weights were recorded for a maximum

2-1 B
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TABLE 2-1 IMPINGEMENT SAMPLING REGIME ASSOCIATED WITH ENVIRONMENTAL
TECHNICAL SPECIFICATIONS FOR NINE MILE POINT UNIT 1 AND
JAMES A. FITZPATRICK, 1983 ’ .

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
November 4 -
December 4 4
Total 78 78

2-2

(a) Days assigned within each month were selected randomly using
random number tables (Rand Corporationm 1955).
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of 40 specimens per species per impingement sample. In July, the standard
operating procedure was revised to comply with the SPDES permit requirements,
since the NRC Environmental Techmical Specificatidns were amended to delete
non—radxolog1ca1 monitoring. Specimens (to a maximum of 25 individuals) of the
following species were analyzed for length and weight: white perch, alewife,
and rainbow smelt. All specimens collected of smallmouth bass, yellow perch,
and each species of salmonid were analyzed. Any other species-present in the
collections were enumerated and weighed to obtain a total count and total
weight for each taxa.

Total lengths were measured to -the nearest millimeter; weights were measured to

the nearest 0.l 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 conditions, abnormalities, or-.presence of fish tags
were noted on the data sheets.

2.1.3 Data Analysis

Data were tabulated to present impingement rates (number and weight) for each
species as well as all species combined. Total estimated impingement for each’
month was calculated using the formula: : :

D= £ (x) -
v

where
D =. total estimated impingement
¢ = the number of fish collected during the sampling period
v = the volume of cooling water used during the sampling period
x = the total monthly volume of cooling water used. -

The annual 1mp1ngement estimate was tben calculated by adding the 12 monthly
impingement estimates.

2.2 WATER QUALITY DETERHINATIONS

2.2.1 Impingement Sampling

At the onset and completion of each impingement sample, intake and discharge
temperatures (0.5 C) were determined with a bucket of water retrieved from
both locations.



3. RESULTS

3.1 IN-PLANT STUDIES

_ Nine Mile Point Unit 1 and James A. FitzPatrick power plants have once-thtough

cooling systems with intake and discharge structures located nearby in Lake
Ontario. Aquatic organisms, detritus, and other debris enter with the water
pumped from the vicinity of the submerged intake pipes. These organisms,
detritus, and debris are impimnged on trash racks, which are used for screening
out large items, and the traveling screens are used for screening out smaller
materials. The traveling screens are backwashed to remove any accumulation

of organisms, detritus, and debris into a sluiceway which empties into an
impingement collection basket. Studies of fish impingement began in the spring
of 1972 at Nine Mile Point Unit 1 and in 1975 at James A. FitzPatrick. The
fish impinged at both plants have been monitored yearly in order to estimate
abundance and biomass losses for each species.

The objectives of the 1983 impingement sampling program were to estimate annual
fish losses, to determine species composition of impinged fish, and to describe
seasonal patterns of fish impingement. In addition, plant operating -conditions
(Table 3-1 and Appendix Tables A-l and  A-2) were logged during 1983. The
results obtained during the 1983 impingement sampling program follow.

3.1.1 Nine Mile Point Nuclear Station Unit 1

"3.1.1.1 Species Composition and Estimated Impingement

Impingement sampling at Nine Mile Point Unit 1 during 1983 resulted in the -
collection of 32 taxa. Twenty-nine fish species or other taxa, one amphibian
(tadpoles), and two invertebrate species (crayfish and clam) were identified.
Alewife was the most numerous species comprising 87 percent of the total catch.
Alewife, together with rainbow smelt and the sculpin family (Cottus sp.),
accounted for 97 percent of all the taxa collected (Table 3-2). No single °
species was caught in all 12 months. Alewife, rainbow smelt, and sculpins were
all caught in _eleven months of 1983 (Table A-3).

Impingement rates at Nine Mile Point were highest (number per 1,000 m3 of water
pumped) in March, April, and June (Figure 3-1). During January and part of
February few fish were impinged as the outage continued from 1982 and a reduced
water volume was pumped. The high catch per volume of water (1,343,524 m3)
occurred during early spring. Collections of alewife and ralnbow smelt
occurred in the spring months and then decreased as the fish finished spawning
and moved offshore. Increased impingement rates in the late summer and fall
ocurred.as young~of-the-year fish were impinged. The December peak is evidence

"of an influx of gizzard shad into the impingement collect1ons.

anety-sxx percent of the total biomass collected at Nine Mile Point Unit 1
during 1983 was comprised of alewzfe, gizzard shad, and rainbow smelt (Table

3-3). Gizzard shad dominated the'biomass during November and December.
Alewife and rainbow smelt dominated the biomass collected in the spring (April,

May, June) months (Table A-4). The total number of aquatic organisms impinged
at Nine Mile Point Unit 1 during 1983 was estimated to be approximately 140,921

3-1



TABLE 3-1 RECORD OF OUTAGES AT NINE MILE POINT UNIT 1 AND iAHES A. FITZPATRICK
POWER PLANTS DURING 1983

Nine Mile Point Unit 1 James A. FitzPatrick
Outage QOutage Outage . Outage
Start Date Duration (Days) Start Date Duration (Days
1 Jawx . 155 10 JAN 5
28 JUL 3 18 JAN 6

4 JUN 91

* Plant shutdown started 20 March 1982 and continued to & June 1983.



TABLE 3-2 NUMERICAL ABUNDANCE AND PERCENT COMPOSITION OF IMPINGED
TAXA COLLECTED AT NINE MILE POINT UNIT 1, 1983

Species Name - . Number Collected Percent Composition
Alewife . 42,910 - 87.0
Rainbow smelt 3,999 . 8.1
Sculpin family. S 763 1.5
White perch 348 0.7
Tessellated darter 264 0.5
Gizzard shad . 236 0.5
Trout perch ' T 219 0.4
Spottail shiner "192 0.4
Crayfish 120 0.2

. Threespine stickleback ‘ 54 0.1
Yellow perch 43 0.1
Smal lmouth bass 32 0.1
Rock bass 25 0.1
Stonecat 23 - <0.1
American eel 20 <0.1
White sucker ) 10 <0.1
Chinook salmon - 8 <0.1
Clam o 6 <0.1
Emerald- shiner 3 <0.1
White bass 3 <0.1
Bluegill : 3 <0.1
Unidentified fish (damaged) 3 <0.1
Blacknose dace 2 <0.1
Longnose dace 2 <0.1
Burbot 2 <0.1
Pumpkinseed 2 <0.1
Tadpoles 2 <0.1
Rainbow trout 1 <0.1
Northern pike 1 <0.1
Shiner family 1 <0.1
Bluntnose minnow 1 <0.1
*Brown bullhead 1 <0.1
Black crappie 1 <0.1

Total 49,300 100.0
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Figure 3-1. Seasonal variations‘ in impingement rates at Nine Mile Point
Unit 1, 1983. : ‘
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TABLE 3-3 BIOMASS (G) AND PERCENT COMPOSITION OF. IMPINGED TAXA COLLECTED AT
NINE MILE POINT UNIT 1, 1983 . : :

Species Name Weight Collected Percent Composition
Alewife ' 1,193,085 90 .6
Gizzard shad 46,813 3.6
Rainbow smelt 24,861 1.9
White perch 12,644 1.0
White sucker : 7,945 0.6
American eel o . 5,950 0.4
Yellow perch .0 5,346 0.4
Rock bass C- 3,740 0.3
Sculpin family Tt 2,746 0.2
Trout perch 2,428 0.2
Burbot 1,947 0.1
Smallmouth bass ‘ ' .1,861 - 0.1
Spottail shiner 1,761 0.1°
Rainbow trout . 1,624 0.1
Stonecat 1,516 0.1
Tessellated darter : 568 <0.1
"Crayfish : 493 <0.1
Brown bullhead . ' 327 <0.1
Chinook salmon 184 <0.1
Northern pike : 131 <0.1
Pumpkinseed 108° <0.1
White bass . 97 <0.1
Bluegill 77 <0.1
Threespine stickleback . 67 <0.1
Unidentified fish (damaged) 47 <0.1
Clam ‘ 21 <0.1
Longnose dace 13 <0.1
Emerald shiner . 13 <0.1
Tadpoles : 9 <0.1
Black crappie 7 <0.1
Blacknose dace . 5 <0.1
-Bluntnose minnow 2 <0.1
Shiner family 1 <0.1

Total ' 1,316,437 100.0
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individuals (Table A-5). Alewife abundance was estimated at 113,526 which is

81 percent of the total. Total weight was estimated to be 3,450 kilograms with

alewife estimated at 2,765 kilograms which was 80 percent of the total biomass.

3.1.1.2 Temporal and Length Diétributions

During January.and a portion of February, the main circulating water pumps were
shut down at Nine Mile Point. Few fish were impinged during that time. April
was the month of peak impingement in 1983 at Nine Mile Point Unit 1. Alewife
dominated the spring impingement collections, comprising 90 percent of the
total catch during those months. Rainbow smelt ranked second in abundance
during April, May, and June, accountiﬁg'for 6.8 percent of the total catch for
those months. Sculpins ranked third in abundance comprising 1.4 percent of the

" catch during the same time period.

Rainbow smelt dominated the catch in August and September, comprising 77
percent of the total catch in September. Fall collections were again dominated
by alewife except in December when a large collection of gizzard shad dominated
the catch. .

Length frequency distributions are given for six representative important

species (RIS): alewife, rainbow smelt, spottail shiner, smallmouth bass, white .

perch, and yellow perch (Table A-6). Alewife collected in the spring and
gummer at Nine Mile Point Unit 1 were subadult to adult fish; young-of-the-year
alewife were collected in the late summer (August and September) and fall
(October and November). 1In August and September, 51 and 84 percent, respec-
tively, of all alewife .collected were young of the year. Collections of
young-of-the-year alewife peaked in October with 94 percent of the total
alewife catch. _

Adult and subadult rainbow smelt were collected in April, May, and June.
Young~of~the~year smelt were found in collections made in late summer (August)

and fall (September, October, and November). Of the rainbow smelt collected.in

August, 94 percent were young of the year. This percentage increased in
‘September to 98 percent and then decreased through October (96 percent) and
November when 95 percent of all the rainbow smelt impinged were young of - the
year.

Wh1te perch were found ‘in the 1mp1ngement samples at ane Mile Point Unit 1 in
9 of the 12 collection months. Their peak occurrence was in December,
primarily as young of the year and subadults. Young-of-the-year white perch
were also found in the collections in April and May. Most yellow perch
collected were adults or subadults in age. Yellow perch were not collected in
large numbers, rather they were collected as individuals or in small numbers in
10 months of 1983. Spottail shiners were collected in May, June, and July in
the highest numbers. Smallmouth bass were - collected in small numbers through-
out the year. Young-of-the-year smallmouth bass were found in the impingement
in the spring and summer. '
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3.1.2 James A. FitzPatrick Nuclear Power Plant

3.1.2.1 Species Composition and Estimated Impingement

Impingement sampling at James A. FitzPatrick during 1983 resulted in the
collection of 39 taxa; 37 fish species or genera were identified.- Two of the
taxa collected were mon-fish species: a mollusk and a crustacean. Alewife and’
rainbow smelt comprised approximately 90 percent of the total impingement catch
(Table 3-4). Rainbow smelt were caught in each month sampled; alewives in 11 .
of the months sampled; as were sculpin, sPottall shiner, and yellow perch.

.Rock bass and smallmouth bass were collected in 10 months of 1983 (Table A-7).

Alewife comprised 70.7 percent of the total fish biomass collected in 1983
(Table 3-5). Rainbow smelt and gizzard shad comprised 14.9 percent of the
total biomass. Alewife dominated biomass collections in the spring months,
Gizzard shad dominated the biomass only in the months of November and December
(Table A-8). White perch accounted for 1 percent of the total biomass
collected at James A. F1tzPatr1ck. '

The total number of aquatic organisms impinged at James A. FitzPatrick during
1983 was estimated to be 116,005 (Table A-9). - Alewife were estimated at 61,406
or 52.9 percent of the total. The rainbow smelt population impinged in 1983
wvas estimated at 36,254 (31.2 percent of the total). Total weight was
estimated to be 2,590 kilograms and alewife were estimated at 1,295 kilograms
or 50 percent of the total biomass.

3.1.2.2 Temporal and Length Distributions

Periods of peak est1mated 1mp1ngement at James A. FitzPatrick in 1983 occurred
during the spring (May) and in September and December (Figure 3-2). In April
and May, alewife and rainbow smelt contributed to the large impingement. These
were primarily subadults and adults. June, July, and August were months of low

.impingement while the plant was shut down and little water was pumped. In

September, the peak impingement was due to large collections of young-of-
the-year rainbow smelt and alewife. Of the total alewife catch in September at
James A. FitzPatrick, 87 percent were young of the year. In the same month, 99
percent of the rainbow smelt collected were also young of the year. BHigh
percentages of young-of-the-year smelt and alewife in the impingement
collections were also found in August (88 percent rainbow smelt and 52 percent
alewife) and October (91 percent rainbow smelt and 85 percent alewife). The'
high impingement estimate for December was influenced by an influx of gizzard
shad, white perch (young of the year), threespine sticklebacks, alewife, and
smelt. Overall, rainbow smelt dominated the winter collections (58 percent of
the total monthly collections for the winter).

Alewife and rainbow smelt co-domina;edhduring all of the spring with alewife
the dominant species in April and May (72 percent of total catch in April and
May). Trout perch were collected in large numbers only in May (98 percent of

" all trout perch collected were collected in May). Impingement collections

declined in the summer months but continued to be dominated by the alewife and
rainbow smelt. In the £fall, impingement collections increased and was
primarily due to an influx-of young-of-the-year alewife and smelt. Gizzard
shad increased in the collections (360 were collected in 1983 as opposed to 265
in 1982). .



TABLE 3-4 NUMERICAL ABUNDANCE AND PERCENT COMPOSITION OF IMPINGED TAXA
COLLECTED AT JAMES A, FITZPATRICK, 1983

Species Name Number Collected Composition
Alewife 29,998 65.6
Rainbovw smelt 11,320 24.8
Trout perch - 1,083 2.4
White perch i 936 2.0
Spottail shiner 412 0.9
Sculpin family : 399 0.9
Threespine stickleback 379 0.8
Gizzard shad 360 0.8
Tessellated darter . 268 0.6
Crayfish 139 0.3
Rock bass 116 0.3
Yellow perch . 96 0.2
Smallmouth bass , 52 0.1
Pumpkinseed - 34 0.1

. Stonecat ' ) 25 0.1
Brown trout 14 <0.1
White sucker ‘ 14 <0.1
Bluegill 13 <0.1
Emerald shiner . 11 <0.1
White bass . ' 11 <0.1
Clam 11 <0.1 -
Lake trout 8 <0.1
American eel 5 <0.1
Cisco 3 <0.1
Central mudminnow 2 <0.1
Brown bullhead 2 <0.1 -
Coho salmon . 1 <0.1
Chinook salmon 1 <0.1
Rainbow trout 1 <0.1
Chain pickerel 1 <0.1
_Golden shiner ~ 1 <0.1 -
Lake chub 1 <0.1
White catfish 1 <0.1
Black bullhead 1 <0.1-
Yellow bullhead 1 <0.1
Burbot - 1 <0.1
Sunfish family 1 <0.1
Black crappie 1 <0.1
Northern pike 1 <0.1
Total -45,724 100.0
3-8



TABLE 3-5 BIOMASS (G) AND PERCENT COMPOSITION OF IMPINGED TAXA
COLLECTED AT JAMES A. FITZPATRICK, 1983

Species Name

Weight Collected

Alevife
Rainbow smelt
Gizzard shad
Brown trout
Rock bass
Smallmouth bass
Trout perch
White sucker
White perch
Yellow perch
Spottail shiner
White catfish
American eel
Cisco

Rainbow trout
Burbot

Stonecat
Walleye
Sculpin family
Pumpkinseed

"White bass

Tessellated darter
Crayfish
Threespine stickleback
Yellow bullhead
Black bullhead
Lake trout
Northern pike
Bluegill
Coho salmon
Emerald shiner
Brown bullhead
Lake chub
Central mudminnow
Clam ’
Chinook salmon
Sunfish family
Golden shiner
Black crappie

Total

680,047
74,170
69,201
25,973
22,553
14,032
13,282
11,375
11,181

9,517 -
5,577
4,400
4,058
2,576
2,075
2,000
1,893
1,252
1,235
989
908
673
622 -
515
364
249
148
112
73
47
33
30
27
25
5
4
3

2
—2
961,228

Percent Composition
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Figure 3-2. Seasonal variations in impingement rates at James A. FitzPatrick, 1983.




Length frequency distributions are given for the six representative important
species (RIS): alewife, rainbow smelt, spottail shiner, smallmouth bass, white
perch, and yellow perch (Table A-10). Adults were the principal age group of
alewife collected in 1] of the 12 sampling months. In August, September, and
October, young-of-the-year alewife comprised the majority of alewife collected.
Young—of~the-year alewife were also caught in March, April, and May. In
contrast to the alewife, the young-of-the-year age group dominated collections
of impinged rainbow smelt throughout most of the year (9 of 12 months). Adults
dominated the rainbow smelt catch in March, April, and December. The majority
of white perch collected in the spring were young of the year. No white perch
of any age group were collected during the summer or early fall. One sample in

- December contained a large number of young-of-the-year white perch (568).

Adult yellow perch were collected during eleven months of -the year with an
increased occurrence in May and December. Few (<15) young-of-the-year yellow
perch were collected during 1983, '

Spottail shiners were collected during 11 months of 1983 with the majority of
adults collected in May and June. Most of these were adults. A few subadults
vere collected in the winter months. Young-of-the-year spottail shiners were
collected in the fall. Adult smallmouth bass were collected throughout most of
the year, though their numbers were higher in May and June. Young-of-the-year
smallmouth bass were collected in April, May, and December.

3.1.3 Weter Quality

Intake and discharge daily average temperatures were measured at the beginning
and end of each impingement sample. Intake temperatures were taken from the
plant operational log and were also measured in the intake canal (in froumt of
the trash bars) by EA personnel. Discharge temperatures were measured in the
discharge canal by EA personnel.

Intake temperatures recorded by EA at Nine Mile Point Unit 1 ranged from a
minimum of 0.0 C on 25 December to a maximum of 24.6 C on‘9 Auvgust. Discharge
temperatures (when the plant was operating near generating capacity during June
through December) on sampling days varied from a low of 6.9 Con 7 December to
a high of 41.1 C on 9 August (Table A—l)

. At James A. FitzPatrick, intake temperatures measured by EA on sampling days

reached a2 minimum of 0.3 C on 19 January and a maximum of 23.9 C on

5 September. Discharge temperatures during planrt operation January — May and
August ~ December were lowest on 6 March and highest on 21 September. The
lowest discharge temperature was 19.3 C and the highest 37.8 C (Table A-2).
Minimum and maximum temperatures corresponded with normal seasonal cycles in
lake temperatures.
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. Specifications (Table 4-1) or exceed the monthly maximum limit by greater than

4. ENVIRONMENTAL IMPACT ASSESSMENT

4.1 INTRODUCTION

The 1983 report is submitted to fulfill requirements of Niagara Mohawk Power
Corporation and the New York Power Authority as amended by the U.S. Nuclear
Regulatory Commission in the Spring of 1979 to assess any environmental impact.
If total monthly impingement catches deviate from the daily ranges as specified
in Section 3.1.2 of the Nine Mile Point Unit 1 Environmental Technical :

50 percent as specified in Section 4.1.1-B of the James A. FitzPatrick
Enviromental Technical Specifications (Table 4-2), a discussion of events is to.
be included in the annual report. The results of impingement studies as
detailed in Chapter 3 are discussed here with respect to the effects of plant
operation on the fish community.

The Nine Mile Point Unit 1 Environmental Technical Specifications were revised
on 11 March 1983 as a result of Amendment 51 issued by the Nuclear Regulatory
Commission. This amendment effectively deleted all non-radiological related
monitoring requirements which included fish impingement. The non-radiological
monitoring, in regards to impingement sampling, was instituted as a function of
the New York State Department of Environmental Conservation. The requirement
for impingement sampling is contained in the station”s SPDES Permit. The

James A. FitzPatrick Nuclear Power Plant Environmental Technical Specifications X
wvere also revised as a result of Amendment 73, dated 11 March 1983. This
amendment deleted all non-radiological monitoring. Impingement sampling would
become a requirement of the plant”s SPDES Permit at some point in the future.
In-the meantime, impingement sampling was continued using the guidance of the
Nipe Mile Point Unit 1 SPDES Permit.

4.2 IMPINGEMENT COLLECTIONS AT NINE MILE POINT NUCLEAR STATION UNIT 1 AND
JAHES A. FITZPATRICR NUCLEAR POWER PLANT 1983

Periodic collections of impinged fish have been conducted at Nine Mile Point

Unit 1 since 1972 and at James A. FitzPatrick since 1975. The species compo-

sition of impingement collections in 1983 was similar to that observed during
the past years” (1972-1982) impingement catches. Between 26 and 48 taxa have
been caught at Nine Mile Point Unit 1 in the past years. The lowest diversity
of fish species was 26 taxa reported in 1982 and may be attributable to the
fact that the main circulating water pumps were shut down for most of the year
during repairs at the plant. Repairs continued in 1983 and the circulating
pumps remained shut down into February. Twenty-eight fish taxa were collected
at Nine Mile Point in 1983--only slightly higher in dxversxty from 1982 and
attrlbutable to the continued shut down. .

At James A. FitzPatrick, impingement studies have yielded between 43 and 54
fish species per year. The 1983 study resulted in the collection of 36 fish
taxa; lowver than in previous years. This may be attributed in part to the fact
that the plant was shut down during June, July, and August. During the course

‘of the shut down, the operation of the main circulating water pumps was

generally reduced to one or two of the three existing pumps.



TABLE 4-1 COMPARISON OF SPECIFIED MONTHLY IMPINGEMENT RANGES AND
ACTUAL SAMPLING RESULTS OF NINE MILE POINT UNIT 1, 1983

Daily Averagé Number of Fish

Month Low* High* Actual Daily Average
JAN 231 T 631 1 fish/day
FEB o211 718 . 33.50
MAR 482 . 2,864 350.5
APR** 5,552 . 20,923 2,123
MAY 8,501 ‘ 50,759 ' 325
JUN 1,366 3,213 857
JuL 718 2,648 _ 280
AUG 0 -~ 5,020 : 131
SEP 0 . 1,397 . 53
0CT 154 338 219
NOV 103 1,565 : 33
DEC 294 1,713 203

-

* From Table 3.1-4, Section 3.1.2 of the Nine Mile Point Nuclear
Station Unit 1 Environmental Technical Specificationms.

** The requirement of daily averagé number of fish was deleted
April 1983 as a result of Amendment 51 to the Environmental
.Technical Specifications dated 11 March 1983. In order to be
consistent, this table shows the daily average number of fish
for the remainder of the year.




TABLE 4~2 COMPARISON OF SPECIFIED MONTHLY MAXIMUM IMPINGEMENT

ALLOWANCES AND ESTIMATED MONTHLY IMPINGEMENT FOR

1983 AT JAMES A. FITZPATRICK

s

Month Monthly Maximum* 450 Percent* Total Estimated Impinged

JAN 41,596 62,394 - 4,775
FEB 16,646 . 24,969 1,404
MAR 22,595 33,893 - : 3,945
APR¥** 413,854 620,781 9,813
MAY 1,750,162 2,625,243 51,497
JUN 131,769 ’ 197,654 2,739
JUL 67,249 100,874 816
AUG 33,708 . 50,562 4,907
SEP 31,570 . 47,355 . 15,034
OCT 32,428 48,642 - 2,707
NOV 87,928 131,892 1,217
DEC -30,837 46,256 16,292
* From Table 4.1.1-2, Section 4.1.1-B of the James A. FitzPatrick

*x

Nuclear Power Plant Environmental Technical Spec1f1cat10ns.

The reportable monthly maximum estxmated impingement is limit
specified plus 50 percent.

The requirement of specified monthly maximum plus 50 percent
was deleted April 1983 as a result of Amendment 73 of the
Environmental Technical Specifications dated 11 March 1983. 1Im
order to be consistent, this table shows the monthly maximum
plus 50 percent for the remainder of the year.



Impingement catches have generally been dominated by alewife. However, there
are two exceptions: in 1978 threespine stickleback was the dominant species
and in 1979 rainbow smelt was the dominant spec1es. Rainbow smelt has been
second in abundance dur1ng most years except in 1976 when threespine
stickleback was second in abundance and in 1979 when rainbow smelt was

dominant.

In 1983, alewife dominated impingement collections at both Nine Mile Point

Unit 1 and James A. FitzPatrick power plants constituting over 87 and 65
percent of the total catch, respectively. Rainbow smelt was second in
abundance at both plants: 8.1 percent of the catch at Nine Mile Point Unit 1
and 24.8 percent at James A. FitzPatrick. Sculpins were third in abundance at
Nine Mile Point Unit 1 with 1.5 percent of the total catch, and trout perch was
the third most abundant species at James A. FitzPatrick with 2.4 percent of the
total catch. White perch wvere fourth in abundance at both plants. Threespine
stickleback was low in abundance at both plants in 1983. .

In terms of biomass, alewife has been the domxnant speczes during most years of
the impingement study. Gizzard shad dominated the biomass collection in 1978
because of an abundance of large individuals. Rainbow smelt has been either
second or third in abundance. In 1983, alewife was the dominant species, in
terms of biomass, at both plants. Rainbow smelt was second by weight at

* James A. FitzPatrick and third in biomass at Nine Mile Point Unit 1. Gizzard

shad was second in weight at Nine Mile Point Unit 1 and third in biomass at
James A. FitzPatrick. )

Estimated annual impingement at both power plants has been highly variable over
the years. Estimated annual impxngement at Nine Mile Point Unit 1 from 1974 to
1982 ranged from a low of 89,526 fish in 1982 to a high of 3.4 million fish in
1976. James A. FitzPatrick annual estimated impingement ranged from 244,000

fish in 1979 to a high of 4.3 million fish in 1976. Impingement estimates for

1983 at Nine Mile Point Unit 1 were slightly higher (140,921) compared to
estimates for 1982. Impingement estimates for 1983 at James A. FitzPatrick
wvere less than the previous lower annual estimated impingement rate of 244,000 -

. fish (1979). This represented a reduction of 127,995 fish or 52 percent. 1In

comparison to the standing stock estimates (0”“Gorman and Bergstedt 1983,
personal communication) for the two most aburdant impinged species, a1ew1fe
(4=4.5 billion) and rainbow smelt (0.5 billion), the numbers impinged during
1983 at either power plant represented a negligible portion of the fish
community of Lake Ontario.

4.3 OCCASIONS WHERE SPECIFIED LIMITS WERE EXCEEDED

In 1983, the average daily catch at Nine Mile Point Unit 1 was lower than the
established daily ranges from January to July and in November and December
(Table 4-1). Nine Mile Point Unit 'l main circulating water pumps were shut down
in January, and part of February, therefore few organisms were impinged. At no
time in 1983 were the upper daily ranges exceeded at Nine Mile Point Unit 1.

Established monthly limits at James A. FitzPatrick were not exceeded in 1983
(Table 4-2). Biological factors such as population size, migration patterms,
schooling, and spawning behavior in conjunction with environmental factors such
as water temperature, currents, heavy waves, and plant operating parameters
affect impingement rates. Migrations of large populations of adult alewife and
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rainbow smelt during the spring and early summer seasons are triggered by
responses to certain environmental and biological conditions. As the water
temperature of the lake increased, these two species move inshore to spawn.
The impingement of adult alewife and rainbow smelt during the spring and early
summer has been well documented at the Nine Mile Point plants and elsewhere.
Spigarelli et al. (1982) noted similar results at three power plants on Lake
Michigan. Aftér spawning the adult fish moved offshore to deeper, cooler
waters and were impinged in fewer numbers.

The lower impingement ranges seen at the Nine Mile Point plants may have been
influenced by the mild winter and corresponding early warming of the lake. The
mean intake temperature at James A. FitzPatrick in May 1982 was 6.5 C, and in
1983 was 9.2 C. In July 1982, the mean intake temperature was 19.4, and in
July 1983 was 21.8. The 1983 temperatures may have induced the-fiéh to seek
the cooler, deeper offshore waters earlier, reducing their time spent inshore
for spawning and the likelihood of their becoming impinged. Brandt et al.
(1980) also discussed the possibility that the most abundant fish species in~
Lake Michigan were positioned at different 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 increased in population
densities of fish in the lake.

The impingement sample collected at Nine Mile Point Unit 1 on 7 April contained
over 30 percent of the total collection for that month (1 of 16 samples).

James A. FitzPatrick did not experience a large impingement. The majority of
fish impinged on that date were alewives (99.8 percent of the catch). A
schooling species, alewife can maintain their schools in adverse conditions
through the use of lateral line sensors (Burgess and Shaw 1979). Large schools
of alewife in shallow water for spawning may move into calmer waters offshore
during storms. It is conceivable that a school moving offshore in weather
conditions like those on 7 April (10-20 knot winds from the west) could be
drawn into the intake canals of the power plants. This could explain the
"localized" high impingement at Nine Mile Point Unit 1 on 7 April. 0“Gorman
and Bergstedt (1983 personal communication) noted that inshore schools and
aggregates of fish can disintegrate at night and scatter throughout the water
column. Because of the forementioned influences on fish behavior, it is
possible that the susceptibility of individual fish or whole schools of fish to
impingement could increase or decrease depending on existing conditions.

Previous studies at the Nine Mile Point power plants have indicated that rates
of impingement are affected by specific weather conditions such as high winds’
from the west or northwest. Studies by Ecological Analysts, Inc. in the
vicinity of Nine Mile Point Unit 1 have supported these observatioms. While
overall impingement for 1983 at both plants was low, on a few dates during the
year impingement collections at the plants increased when westerly winds
exceeded 15 knots and associated high waves occurred. For example, on 20 and
29 December 1983, collections at both plants were larger than the other
December samples. On these days winds of 15-30 knots in combination with waves
of 4-8 feet influenced the:sample size. At James A. FitzPatrick, 8l percent of
the fish collected in December were collected on those dates, and at -Nine Mile
Point Unit 1 over 70 percent of the monthly catch was obtained.

’
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4.4 EFFECTS OF POWER PLANT OPERATION AT NINE MILE POINT ON THE FISH COMMUNITY

One of the five Great Lakes, Lake Ontario, is roughly oval in shape, ‘190 miles
long, and 53 miles wide. The lake was formed by extensive glaciation some
10,000 years ago. It has a surface area of 7,340 square miles with an average
depth of 250-300 feet (TI 1978). Historically, Lake Ontario was listed as an
oligotrophic lake with the principal offshore fish stocks comsisting of
Coregonus sp., lake trout, and burbot (Christie 1974). Lake Ontario as well as
the other Great Lakes have undergone somé extensive biological changes.

Lemprey invasion, overfishing, and changing water quality have played an
important role in the fish species and fish population shifts and changes
through the years. Introduction of the alewife in the 1870s and the rainbow
smelt in 1912 added additional pressure to the changing natural fish community.

Aquatic collections in the vicinity of Ninme 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.¥. Storr

-under contract to Niagara Mohawk Power Corporation. From 1973 through early

1977, Lawler, Matusky, and Skelly Engineers (LMS 1975, 1976, 1977) employed
gill nets, trawls, seines, and fish traps in their survey of the Nimne Mile
Point nearfield. Texas Instruments (TI 1978, 1979, 1980) continued sampling
with various gears until early 1979 when the sampling program utilizing gill
nets at four selected transects was initiated. Ecological Analysts (EA 1981,
1982) conducted this sampling program from 1981 through 1982. 1In addition,
trawls were conducted by the New York State Department of Environmental °
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 (0°Gorman and Bergstedt 1982, 1983 personal
communication).

"Data collected from impingement saoples suggests that the fish community

structure in the Nine Mile Point vicinity during any given year varies
seasonally from one of low species dlverszty during the winter and early sprlng
to one of high species diversity from spring to fall. BHowever, species
composition in the vicinity of Nine Mile Point has changed little during the
nine years of power plant operation. Oscillations in fish abundance reflect

. the biology of the species coupled with the interaction smong species and

variable environmental factors. The occurrence of certain dominant species in
the impingement collections generally coincided with spawning behavior (e.g.,
rainbov smelt and alewife in the spring collections). BHowever, large isolated
impingement collections of certain species were often.associated with
particular meteorological conditions (i.e., high wind and waves) in association
with behavioral movements. Increases and decreases in alewife and rainbow
smelt populations have been observed throughout Lake Ontario and as localized
fluctuations and are well documented in the literature (e -2 Chr1st1e 1974;
Elrod et al. 1979, 1980; Scott and Croasman 1973).

Christie (1974) using exper1menta1,glll nets showed annual oscillations, which
could vary ten-fold, in the size of the spawning run of the alewife from 1958
to 1970, Christie (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, Matusky and Skelly Engineers
(1MS 1975) reported fluctuations in natural concentrations of the alewife popu~
lation by as much as 800 percent from year to year. LMS (1977) also reported
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that populations of alewife in the vicinity of Nine Mile Point vary by as much
as half an order of magnitude. An important factor in the fluctuations in
alevife abundance appears to be periodic large die-offs of the alewife stocks
during the sprzng, possibly due to low temperature shock (Grsham 1956, in Colby
1971) reported since their introduction in the Great Lakes. In recent years
the greatest numbers were recorded in 1974 and 1976 (ILMS 1975, 1977).

According to the FWS and NYSDEC (Elrod et al. 1979, 1980), the population of
alevife declined because of & die-off during the severe cold winter of 1976~
1977. Llosses were estimated as high as 60-75 percent of the population in the
vicinity of the Nine Mile Point promontory. This population decline was .
reflected by decreasing catches of alewife in impingement collections from 1975
through 1978 which were not only recorded at Nine Mile Point power plants, but
also at Ontario Hydro power stations in Canadian waters (TI 1981). According
to the FWS (0“Gorman and Bergstedt 1983, 1984, personal communication), lake-
wide 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,
Alewife increased in their 1983 catch. The size and condition of alewife
stocks after 1981 would most likely be influenced by climatic conditions and
possibly by the number of salmonids stocked (Elrod et al. 1982, personal
communication).

Rainbov smelt populations have also diaplayed'some oscillations in the Great
Lakes from year to year. Introduced in 1912 in Lake Michigan, populations of
rainbow smelt became abundant in Lake Ontario in the late 1940s (Christie
1974). This species has alsc been noted to suffer large population losses
possibly as a result of disease (Van QOosten 1947, in Scott and Crossman 1973),
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 Kirchels and
Stanley 1981) showed ten-fold variations in rainbow smelt abundance during the
spawning runs in Branch Lake, Maine over an 8-year period. Commercial yield of
rainbov smelt (Christie 1974) was noted to decline in Lake Ontario from 1960
through 1970 and ther increase after 1970. Studies by NYSDEC and FWS indicated
an 1l1~fold increase in rainbow smelt populations from 1972-1978 (TI 1981).

Yearly oscillations in the lakewide rainbow smelt population were noted by the
biologists at the Oswego Fish and Wildlife Station (0°Gorman and Bergstedt
1982, 1983 personal communication) from 1978 to 1982. Generally, the recruit-
ment of smelt is higher during the odd years. However, 1983 data show that the
1982 year class which should have been a low recruitment year was fairly strong
but the overall size of the smelt decreased (Bergstedt, 1984 personal '
communication). Rainbow smelt also are not evenly distributed in Lake Ontario.

‘The FWS estimated that nearly half the rainbow smelt in all U.S waters of Lake

Ontario were concentrated around Cape Vincent (TI 1981).

Inpingement numbers were low in 1983 and did not reflect the increases in the

. alewife and rainbow smelt populations seen by FWS. - The outages at both plants

during 1983 may have obscured fish abundance data in part- through reduced
impingement as & result of reduced circulating water flow and therefore did not
reveal any significant changes in the fish community.

All of the above data indicates that no long-term trends toward reductions in
the major fish population in the vicinity of Nine Mile Point have been
apparent. The observed fluctuations in population size have occurred over a
.Tange within the ability of those populations to maintain themselves. The
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maintenance of these populations will most likely be affected by natural
environmental factors (e.g., temperature, disease) and man-induced changes in
the trophic structure (e.g., salmonid stocking programs).

Thus, it appears that changes in relative abundance of fish populatioms 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
speczes which compose the local fish community. Such oscillations in popula~
tion size of various species should not be confused with community 1nstab111ty
in an ecological sense. Stability has numerous definitions and connotations
with respect to ecosystems 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 & system and its
ability to oscillate about and return to some "equilibrijum state." Therefore,
a certain level of fluctuation in population size among various species in a
community is inherent in the concept of stability as an ecosystem responds to
changes or extremes in natural and anthropogenzc factors in the biotic and
abiotic environment.

4.5 SUMMARY

Impingement of fish at Nine Mile Point Unit 1 and James A. FitzPatrick power
plants appears to have little effect on the fish community structure or fish
population size in the vicinity of Nine Mile Point or on the entire Lake
Ontario aquatic ecosystem as determined by comparison of 1983 impingement
numbers with standing stock estimates. Impingement of fish at the power plants
tends to affect the populations in the manner of a stationary predator, as
discussed by Voigtlander (1980); flsh populatxons can generally adapt to the

predator.

Species composition in the vicinity of Nine Mile Point has shown little
variation from year to year. Natural biological factors such as habitat and
temperature 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 samong
species and variable environmental factors. While certain fish species around
Nine Mile Point, such as alewife and rainbow smelt, exhibit wide fluctuatiomns
in population size, other species, such as white sucker, remain fairly static.

In conclusion, no alterations to the existing fish community or population
levels occurred as a result of power pPlant operation in the Nine Mile Point
area during 1983 based on the impingement study. No incidents of cold shock
to fish due to shutdowns at either plant were reported or observed in impinge-
ment collections during 1983. :

No rare, endangered, or threatemed fish species were collected in the Nine Mile
Point area during 1983. No Corbiculs sp. mollusks were found in the 1983

- impingement collections ‘at Nine Mile Point Unit 1 or James A. FitzPatrick power

plants. Finally, no unusual or high occurrence of diseases, parasites, or
other abnormalities were noted on the fish collected in the Nine Mile Point
vicinity during 1983. :
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—— TABLE A-1_PlANT CPERATING CONDITIONS AT MINF KILF PQINT UMIT.1 NUCLEAR STATION DURTNG 1983

STATION: WNine Mile Poiot MONTH!  Jaouary 1983
No. of do, of
Circulating Service Total Voluse (a3) of  Hean Electrical  __Teseeratures (C).
Date  WaferPumes  Wafer.Puses ___Maler Puseed . - _Guicul (M¥e).  Infake  Discharge
1 0 1 5197246 0 ML kA1
2 0 1 50922.6 0 A KA
3 0 1 351972:6 0 A NA
4 0 1 511778.8 0 NA M
5 0 1 51,778.8 0 N #A
é 0 1 511778.8 0 HA M
7 0 1 51,778.8 0 N L
8 0 1 51:778.8 0 M NA
.9 0 1 51,778.8 0 NA M
10 0 1 31,778.8 0 ) A
1 0 1 11778.8 0 NA NA
12 0 1 51,778.8 0 NA A
13 0 1 S51,778.8 0 NA ¥A
14 0- 1 51,778.8 0 N NA
1S 0 1 31,7788 0 A N
14 0 1 51:1778.8 0 MA NA
17 0 1 311778,8 0 NA NA
18 0 1 311778.8 0 N MA
19 0 i 51»778.8 0 NA NA
20 0 1 511778,8 0 NA NA
21 0 1 511778,8 0 HA NA
22 0 i 31,778.8 0 . M HA
23 0 1 5117788 0 NA NA
24 0 1 8110M,5 0 MA M
25 0 1 §15044,5 0 NA NA
24 0 1 615044,5 0 A A
27 ¢ 1 611044,5 ¢ KA KA
0 ! 81,044,5 0 NA MA
0 1 / 41,044.5 0 NA )
0 1 61,044,5 0 NA NA
3 0 { 11044, 0 NA A
STATION: Mine Hile Point HONTH! Eebruary 1983

#o, of ¥o, of : .
Circulatind Service Total Voluse {a3) of  Mean Electrical  __leaeeratures
Bate  Mater_ Puses  WMaterPuses ___MaterPumped ..  __Ouieul {Mie)  Int

2
.

l 28
Y2l
30

1 ¢ 1 30+522.2 0 A NA
2 0 1 30:522,2 0 MA M
3 0 1 - 304522,2 0 NA )
4 0 1 2792520 0 NA ¥
5 0 1 271252,0 0 WA A
[ 0 1 221252,0 0 M )
Y 1 2.4 2 N i
! .
g 2 1 7081552,0 0 NA m
10 2 1 712,%12,3 0 MA NA
11 2 1 709:097,0 0 KA NA
12 2 1 711,822,2 0 ) ]
13 2 1 711,822, 0 A N
14 2 ] 711:822,2 0 NA NA
15 2 1 711,822,2 0 . M #A
18 2/0 i . 413,485.4 0 - L) W
17 0 1 30792, 0 HA HA
18 0 1 331792,5 0 NA NA
19 0 1 3732,5 0 NA A
20 072 1 179,843.2 0 NA NA
21 2 1 715,092,5 0. HA ]
22 2 1 71510%2,5 0 ¥A ]
23 2 - 1 715:092,5 0 N NA
24 2 1 71510525 0 NA MA
235 2 1 709+0%7.0 0 NA A
26 2 1 7094097.0 0 ¥A ¥A
27 2 1 70910970 0 HA 1)
28 2 1 709,097,0 0 A NA
A1
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Total Voluae (a3) of
w—Nater_Puared .

21479740
27’797.0
275797.0
2797.0
27)792,0
27’797.0
20»797,0
82,0
27:797.3

445148.2
“’3‘802

Total Yolume (ad) of
w——Mator Pugeed

11419,829.2 .
1,419,829.2
1!419!82902
11419,829.2
1,419,829.2
11419:829,2
11419,829.2
114199829,2

11419,829.2
1:419,829.2
1,419+829,2
11419,829.2
11‘22100904
1’122:009.4
1:4221009.4
11404,023,0
114049023.0
1:40%,473.4
140914734
1140914734
11409:473.4 -
1:409:473.4
1740904734
1140914734
1:3764771.0
B98+225.9
472:54%.7 .
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JARE a-1_{Cont.}
STATION: ¥ioe. Mile Poiol HONTH: Mau_ 1283
‘Na..of Ho, of . '
) Circulating Service Total Voluse (83) of  Mean Electrical  ._Ieseeratures (L)
Date  Water Puses  Mater Puaes . _Mater Pusped  _ Oulrut (W¥e).  Jotake  Rischarde
1 0 1 441873.4 0 MNA NA
2 0 1 4518734 0 HA NA
3 0 1 449873.4 0 [} A
4 0 1 4418734 0 A NA
) 0 1 451873.4 -0 NA )
é 0 1 444873, 0 NA [
7 -0 1 444873, 0 ) #
8 0 1 459873,4 0 NA M
9 0/2 1 4321412,9 0 [ 5] ¥
10 2 1 140944734 0 ) )
1 2 3 1+409,473.4 0 MA NA
12 2 1 1540914734 0 NA T ONA
13 2 1 114315275,0 , 0 ) NA
14 2 b 194319275.0 0 NA M-
15 2 1 11430,275.0 0 HA A
14 2 | 1,431,275,0 0 NA ¥A
17 2 4 114314275,0 0 HA NA
iB 2 1 114319275,0 0 M. NA
19 2 1 114319275,0 0 RA NA
20 2 1 . 194319275,0 0 A MA
2 2 1 1,431,275.0 -0 ) NA
2 2 1 1143192750 - 0 NA NA
23 2 1 11429, 639, 0 HA NA
24 2 1 - 19429283%.9 0 ] HA
25 2 1 11429:43%.9 0 NA NA
28 2 1 1,429:63%.¢ - L] NA NA
2 1 1,434,545, 0 NA NA
2 1 114345545,3 0 NA NA
2 1 11434,545.3 0 HA ¥A
/o) 2 1 11434,545.3 0 HA A
31 2 1 11434,545,3 0 NA NA
STATION! Mioe Bile Paint NONTH! June 1983
No. of " No. of

Circulating Service Total Volume (83) of  Kean Electrical '..Ieneutuxes..(m-
Date  Mater Pumes  Nater Pumes  .__ Maler Puared.... __Duieul (M),  Intake  Discharde

27
. l 28
2

1 2 1 114349545.,3 0 MA KA
2 2 i 1r434,545,3 0 NA MA
3 2 1 11434y345.3 : 0 NA HA
4. 2 i 15434,545,3 0 ) NA
é 2 1 193214177,0 14 12,8 21,3
7 2 1 112919744,8 28% 12.3 21.2
8 2 1 19448+338,2 373 13.3 23,5
¢ 2 -1 194449536,2 438 12,¢ 4.4
10 2 1 19446,538,2 - 433 12.7 24,5
11 2 4 11445,524,2 442 13.7 26,2

12 2 1 1)4459535,2 3035 13.9 276
13 2 1 15446+334,2 330 15.2 29.1
15 2 1 19450,894,5 301 . 15.8 30.3
18 2 1 - 194301896,5 0 . 159 - 30,9
17 2 2 114935954, 4 393 174 . 3.8
18 2 2 114531954, 46 . - 8% 17,9 A9
1y 2 2 11493,954,4 - 3435 . 19,1 3.4
20 2 2 _ 1»484,143.9 603 14.8 32,2
21 2 2 - 194841143,% . 407 . 15,9 31,2
22 2 2 1,484,143,9 802 15,5 32,6
23 2 2 1)484,143,9 375 16,0 = 3.3
24 2 2 11470,517,9 584 20.1 37.2
25 2 2 1:470+517,9 593 171 1,2
- 26 2 2 114704517.9 ' 589 20, 37.46
27 2 2 15470+517,9 585 20,9 38,3
28 2 2 1947015179 604 14,4 31,5
29 2 2 154701317,9 408 9.2 26,1
30 2 2 1149%,405,0 606 8.8 2.9

A-3



TARLE_&-1 (Cont.)

STATION?

No. of
Circulating -
pate  Mater.Puses
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OGO O LTI LI e
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STATION:

Mo, of
Circulating
Date  Hater Bumes

1
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NI s O ~0
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Hing.lile.?nicz

No, Uf
Service
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Ko, of
Service

NNNNN'0NNNNNNNNNNNNNNMNMMMNNNNNN

Total Voluae (s3) of
— WNater Pusped....  —Duteut (el

11499:405,0
11499,405.0
1,499,405.0
19499,403.0
1,499,403.,0
11499,405.0
114995403,0
1,4992403.0
154990405,0

1,499:405,0°

1:499:405,0
114991405,0
1,4991405.0
17499,405.0
1:499,405,0
11499:405.0
12499:405.0
1,49954035.0
$,4995405.0
1,499,405,0

11459,405,0 -

11493195446
1:493:954,4
1,493:954.6
1149309546

11493:954.¢
114939544
11493!954 Wb
154931994,4
1149319546
1949359446

11525:021.9
11525:021.9
332510219
1,511, 393.9
155115395,9
15511, 395,9
19511,395.,9

115119395.9

195115390.9

11581,395.9
11511,395.9
11511+395.9
1»5{15393,9
115119395.%
1»511»395,9
115115395.9
195111395.9
1)511,395.9
$1511,395.9

A-4

WONTH!  July 1983

Total Voluse (a3) of  Mean Electrical
—__Mater Puaved.  —Outeut (

Kean Electrical  __Teseefatures Cl.

Intake  Dischatde
597 13.9 28,0
520 18.8 333
585 19,1 3642
581 19,7 38,9
584 21.3 38.5
583 21.3 8.4
584 21,3 38,4
584 - 211 3842
494 20.8 35.8
585 20,7 37.8-
586 20,7 37.8
584 21,0 38,3
~ B5B4 21.4 38,8
568 20,1 38,5
118 21,1 38,4
345 21,7 30.3
540 20,8 30,9

582 21,8 38,1 -
580 21,6 392
557 218 3844
560 22,3 3943
5485 2.3 302
584 231 39,9
o 224 38.9
575 22,3 " 38,8
542 22,2 38
157 22, 37,6
0 23,1 28,2
0 2345 24,0
0 23.4 23.%
13.7 23,1 25,

NONTH! Audust_ 1983

Jeseeratures.{C1_

Mie).  Intake  DBischarde
278 23.1 34,4
474 23.2 37.3
w4 23,3 39.4
573 23,3 40,3
578 23,3 40,4
548¢ 23,9 40,9
554 24,2 40,9
548 24+3 40.9
547 24,4 41.1
549 23,8 4044
573 22, 376
#04 13.1 30.3
S7% 9, 26,9
541 12,9 26.7
404 % 27,3
407 8.9 2648
&7 11.4 28.%
803 11.4 3143
597 1646 34,8
589 19,3 387
588 19.7 37,0
589 20,3 3747
587 20,8 38,1
587 20,9 8.1
587 20,3 3745
584 - 20,4 37.8
582 21,4 39,0
- 21.8 39.1
582 21,3 38,
73 22,0 39,4
574 22.8 40,3



I _TARF_A-1_{Coot.)
STATION: Wioe Mile Point . MONTH: Sesieaber.1983
l Mo, of #o, of : .
Circulating Service Tola] Volume {83) of  Mesn Electrical . Ieseeratures_(C}_
Date  Water Pumes  Mater Dumes . MaferPuseed __.  _ Ouieut (NWe}  lIotske  Discharde
1 2 2 1,511,395.9 571 2.9 40,2
2 2 2 113311582,4 520 23.1 39,9
3 2 2 $0531,582,4 . 570 23.0 40,2
4 2 2 195315562,4 567 23,0 49,2
5 2 2 1’531'562-4 554 2303 40.0
l 8 2 2 1,531,582, 4 551 21 3%.7
7 2 2 11531,562,4 551 23,3 39,9
8 2 2 1,531,582, S6% - 2.8 40,1
9 2 2 19521,751,7 578 22,8 40,1
10 2 2 11521175147 583 23.0 40,2
11 2 2 1152197517 558 231 40,1
12 2 2 19521,754.7 545 22,8 . 39,9
13 2 2 11521575847 - 549 2.4 39.8
1A 2 2 - 195219 751,7 973 22,2 3%.6
I 19 -2 2 11521975807 974 22.0 39.4
18 2 2 $1»521y75147 573 21,3 'BE
17 -2 2 19521s758,7 444 20.1 At
- 18 2 2 115219751, , 542 20.8 37.3
19 2 2 1' h . N 576 0 38.
20 2 2 1,511,395,9 . 577 20,8 38.0
21 2 2 125112395,9 580 20,4 37.9
7] 2 2 115112353,9 581 19.6 37.0
23 2 2 1,5112395,% 58D 18.9 3.0 -
l 24 2 2 195112395.9 580 19.0 34,4
25 2 2 1»511,395,9 580 19.0 38.9
2b 2 2 15511,395.9 581 18.8 3644
- 27 2 2 115119395,9 983 18.8 . 38,4
| 28 2 2 1H5145395,¢ 580 19.3 3847
29 2 2 155115395, - 582 18,8 36.1
31 2 2 1,511,395.9 580 18.9 3642
. l STATION! dioe Mile Poiot MONTH: (October 1983
Ko, of “Qv_nf
Circulating Service Total Yolume (83) of  Mean Electrical . Jeseeratures (L1,
Date  Waler Puses  Maler Puses . MalerPumeed . _Ouleul (MNed.  lotske - Discharde
I 1 2 2 11511,395.9 . 578 18,4 35,9
2 2 2 1,511,395,9 ’ 81 18.9 38,4
3 2 2 1,511,395.9 984 18.7 35,3
4. 2 2 1,511,395.9 561 18.8 © 35.0
S. 2 2 15514,395,9 571 18.5 35,4
4 2 2 1,511»395.9 593 12,9 35,4
7 - 2 2 11498,840,0 . 593 17,4 35.2
8 2 2 - 11498+860.0 593 180 - 3.8
9 2 2 11498,840.0 453 12,7 31,8
. 10 2 2 1,498,840,0 - 284 15,8 34.1
1 2 2 114981860,0 599 16,4 33.8
12 2 2 1,498,880,0 405 . 14,0 31.4
13 2 1 1:451+986.6 800 13.8 313
14 2 1 19451198646 997 - 151 32.8
- 15 2 1 104511986.6 602 1"9 32.4
16 2 1 11451:984.6 400 15.7 332
17 2 1 114519986, 6 800 15,7 W3
18 2 i 114355+801,8 599 15:8 '
19 2 1- 1:457+437,0 401 15.4 32,9
20 2 1 114542186,7 802 13.8 .3
24 2 1 1,454,188,7 . 803 1,9 31.3
2 2 i 1ra54:188,7 404 13.3 »
l : .23 2 1 - 1a542164,7 403 11.9 2%.4
24 2 1 124541 164,7 403 12,8 30,3
25 2 1 . 1v45401448,7 404 11.2 28,7
26 2 1 11454,188,7. 603 12.3 30.0
' 7 2 1 104541164,7 01 128 - 30.4
28 2 1 19454+168,7 LT ] S § T 292
29 2 1 11454:188.,7 408 11.6 204
30 2 1 14540188,7 806 12,3 299
l 31 2 1 104541188.7 . 804 - 11.2 2.7 .
A-5
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TARF &-1_(fonta)

STATION: HMine Hile Point

No, of No, of
Circulating Service
¥ater Puses r_Puaes

OO O NI LN g

L]
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STATION: Mine HilePaink

”00 of ND- of -
Circulating Service
er.Puaps  Maler_Puses

1
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11443,265,9
11443,245.9
114459911
1,445,991.1
114439285.9
19443,265.9
11443,265,Y

Total Voluse (ad) of
——bater Puseed. .

1144312483, 9

194439245.9
1,443,245.9

- 11443:285.9

1v4§3:265.9
1443:265.,9
1!4451991.1
1!445:991.1
1,4345/991 .1
1445:991,1
1!443,265 9
11443,265,9
19443:265.9
1,443,265.9
11443:265.9
11443,265.%
1044322659
11443,2485.9
11443,245.9
11443:265.9
11441+630,8
11443,265.9
114431245,9

1:438:905.6
11438:903.6
1:4415430.8
1 ln630.

)
1»441,630.8

11443l265.9
1,438+905.4
1143819034
1:438:903.6
10438+%05.4
114391993.7
11439:995.7
114435243.9
14 ki

1:242;146 2
$9285,749.4
15243,781,3
1121453491
10185:442,0

Total Volume (#3) of
wMater Puseed .

HONTH! Hoveabec 1963

Kesn Electncal -~leazeratures (Cl.

~Ouieut (MNel.  Intake  Discharge
805 10.7 28.3
405 10.9 28.4
805 11.4 23.8
807 11,3 288
438 10.6 23.8
522 10.8 25.6
382 10,4 271
805 10.¢ 28,3
&03 10, 28.4
606 10,4 22,9
03 iy
606 93 28,9
603 9.4 26,7
A N

J ’
434 8.% 22.3
438 7,3 20,5
4 8.4 23.1
S84 8.2 23,2
609 8.2 25,6
£08 7.6 24.9
610 8.1 25.4
810 B+3 25.8
812 7.9 24,5
11 é1 23,5
410 7.1 24,3
811 7.2 24,6
611 6.8 24,2
613 56 2.4
BONTH! Deceaber 1983

Bean Electrical  __Teseeratures.(C}.

~Outeut (M¥el.  Jolaske  Discharde
613 4,2 20,7
597 4.4 21,0
434 ' 18,4
980 ' 22,4
607 6.8 23,3
60% 8,3 14,9
813 4.8 §,9
é13 o8 20,8
é11 4.3 22,0
613 4.1 21,8
812 4.8 22:6
é11 9 22,
613 4.3 2.1
613 3.9 21,5
413 903 23.4
613 . 212
812 2.2 2{,7
611 2, 22,3
813 2, 22,7
810 . 2, 22,7
597 4.8 23,9
609 2.8 22,3
409 0,9 20,9
514 ' 1644
808 - 0.0 19,2
610 0.0 20,0
é11 9.2 20.4
413 1,5 21,8
814 0.2 20,2
807 0.3 20,0
592 0,2 20,7

1 0n 20 March 1982 WP Unit 1 went off line and continued to'be off line into 1983,

inforaation not reported on NXE Unit 1 *401® sonthly igs.
. A~

‘A" rerresents

" e ms i T e . A———A— e o



e———-TABLE £-2__P1 ANT DPFRATING CONDITIONS ST JAMES A, EITZPATRICK NUCLEAR. PONFR.PLANT MURING 1983 ..
STATION: Jases 8. EilzPabrick MONTH?  Jaouary. 1983

'bo of No, of )
Circulating Service Total Volume {83) of  Mean Electrical __leseeratures.(Cl.

Date . Water Puses  Mater Puses  ____Waler Puseed . _Ouieuf (HWe).  Intake  Discharge
2:050,440,5 . 83 3.9 23.6

1 3 2
2 3 2 2,030:440,5 823 37 2344
3 3 2 21115,191,2 , 824 3.0 23,0
4 3 2 21028:854,% 824 2,7 22,8
S 3 2 2:028+835.9 B21 3.3 252
é 3 2 11985:489,7 821 347 234
7 3 2 11834,404.4 ga 3.4 238
8 3 . 2 11813+021.1 993 3.9 19,3
%3 e owm B
1} s » . 3 . ]
11 2 2 1:504,310.4 0 2,4 32
12 2 2 11504,310,4 0 2:2 249
13 2 2 1,504,310.4 0 2.4 3.2
14 2 2 11504,310.4 ’ 0 2.4 342
13 2 2 82713707 154b 27 10.4
16 3 1 11681,281,8 o85 3.8 19,5
17 /2 2 824:100.5 393 2,7 13.¢
18 2 2 1,504,310,4 Oc 0.7 1,4
19 2 2 b504v310.4 0 0.3 1.2
20 2 2/1 11378+315,3 0 0.4 1.4
21 2 1 1,315, 38342 0 0.3 1.1
22 2 1 11315,343.2 0 0.3 0.8 -
23 2 1 15315,353,2 0 0.7 1,4
24 2 1 6831,988.9 138d 0.8 8.7
28 2/3 1 845:349.8 495 1.2 17,3
24 3 1 1,545,188, 4 671 4.7 21,7
27 3 i 1,545,188, 4 488 4,8 22,1
3 1 1,524,585.8 . o84 4.7 1%.9
3 1 11489,405,8 . 209 . 4.4 22,2
30 3 1 1,792,418,5 . &51 3.6 20,4
3 .3 1 1,751»213,5 443 2.9 19,8
STATION: James A, FitzPabrick MONTH: Eehruaru.1983
Mo, of Mo, of

Circulating Service Total Voluse (83) of . Kean Electrical _imeutu:esJCL
Date  Maler Pumes  Maler Pusps . _Mater Pumeed ..  _Duleul (Mie) Joizke  Discharde

1 3 2 11791+437,5 753 3.8 2.2
2 3 2 1,749,853.9 809 4,1 235
3 3 2 1977194375 813 4.4 23.9
4 - 3 2 157919432,5 810 4,2 236
é 3 2 1+749:B33,9 _ 815 1Y 24.4
7 3 2 1176%:853,% 814 4,3 21,8
8 3 2 15769,833,9 B13 3.7 23,3
9. 3 2 11769,853,% 814 3,3 23,1
10 3 2 15769,853.% 814 Je2 229
11 3 2 11791+432,5 812 3.9 23,4
12 3 2 1,7494833.9 814 2.9 22.7
13 3 2 11769,833,9 814 3,9 23.4
14 3 - 2 19791,437.5 811 4.4 - 23,7
15 3 2 19791,437,5 813 4,3 21,7
14 3 2 117919437,5 814 4.3 23,7
17 3 2 11791,437,5 ) 812 4,3 21,7
18 3 2 117914437.5 814 4,2 . 23,7
19 .3 2 157911437,5 818 4,4 23,9
20 3 2 1,7910437,5 814 4,7 24.1
21 3 2 107989437,5 4.4 21.4
22 3 2 117911437,5 247 4,8 22,8
3 3 2 197911437.5 802 4,4 24,0
24 3 2 117911437,5 817 4.8 24,2
25 372 2 1’683108305 753 407 220
26 2 2 11402:017.,3 2 2.1 3.8
27 2/3 2 15395:084.4 4%7 3.8 19,0
28 .3 2 1,7694853,9 674 4,3 21,3
A-7
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TARLE &-2 {Cont.)

STATION: Jases 8. EilzBatrict KONTH? ¥arch 1383
Ho. of ) No. of .
Circulating Service Total Volume (a3) of  Mean Electrical  _Tesseratutes ([l
Date  Mater Puses  Nater_Puses o Mater Pugsed ~  ..Outeut (Mied.  Intate  Discharde
1 "3 2 19791,437,5 ° 784 4,7 23,3
2 3 2 1979134375 819 -5 24,3
3 3 2 117919437,:5 81% 5.1 24,3
4 3 2 118341604.4 817 4.9 24.4
5 .3 2 118341188,2 - 820 5 24,8
é 3 .2 118341188.2 - 821 5.3 24,6
7 3 2 11856+188.2 824 5.9 5.1
8 3 2 11854:188:2 830 8,2 252
9 3 2 11854+188.2 825 53 24,9
10 3 2 1,813,021, 82% 5.1 24,7
1 3 2 1183416046 827 5.4 24.3
12 3 2 118347604.6 831 4.8 24,2
13 3 2 11834:604,4 81 4,9 24,3
14 3 2 1,834,804,4 B30 §.3 24,6
15 3 2 118341604.6 831 A 24,8
16 3 2 11B345604.6 825 5.9 25,0
17 3 2 - 1,985:1689,7 - - 811 4.4 241
18 3 2 2109318074 821 4,2 23.8
19 .3 2 21093,807¢6 824 4,7 241
20 ° 3 2 29115:191.2 827 4,7 24,3
21 3 2 250931807,6 82y 4.4 24,1
22 3 2 2109314076 825 3.8 23.3
23 3 2 2109318078 B25 31 22,9
A 3 2 2:115¢191.2 822 3.1 22,9
25 2 2 21115:191.2 823 2+ 22:4
24 3 2 2109318076 628 2.8 19,3
27 3 2 2,0725024.1 892 3.2 20,6
28 3 2 21072:024.1 793 2.8 22,3
29 3 2 25072,024.1 - 828 2.9 23,0
0 3 2 21072:024.1 829 2:8 22:%
k)| 3 2 20072,024,1 © 829 2.9 22,9
STATION: Jases d. FitzPatrick NONTH! feril 1283

No. of ¥o, of .
Circulating Service Total Voluse (23) of Mean Electrical  _Jeseeralures (Cl.
Mater Pumses

Dale Mater Puses  —.Water Puseod _Outeut (Mie).  Intake  Discharde
1 3 2 2:0724024,1 877 344 20,7
2 3 2 2109318074 21 3.4 21,5
3 3 2 2:1152191,2 ‘ 778 4,2 22,9
4 3 2 2111501912 B0S ' 2344
° 3 2 211199191,2 817 4,3 23,7
é 3 2 210938074 . 82 3.8 236 .
7 3 .2 2:093,807,6 830 3.7 23,5
8 3 2 21093180748 : 828 442 23.9
9 3 -2 2909318076 831 4.8 24,4
10 3 2 21093180748 830 4.8 24,4
11 3 2 211151912 830 4,4 24,4
12 3 2 21093580746 . 830 4.7 24,2
13 3 2 2:093:807,6 833 . 41 - 239
14 3 2 21093407,6 830 4.9 24,5
15 3 2 2;1151191.2 778 - 48 255
14 3 2 21093160792 612 3.8 1%.8
17 3 2 2:115:191,2 781 4,4 22,7
18 3 2 2:1150191.2 - 820 , 842 25,2
19 3 2 21115119142 A g27 . 8.4 25.4
20 3 2 %:1151191.2 : 829 4,9 24,4
21 3 2 11155194,2 §28 4,7 24,2
2 3 2 2:115:191,2 830 4.4 24.2
23 3 2 2111501982 825 4,8 24,1
24 3 2 29115:191,2 " 831 S 4.4
25 3 2 2:1115:191,2 829 - 5.3 24,8
26 3 2 21135:774,8 829 53 . 24.7
27 3 2 L 21115039142 829 9.4 24,9
28 3 2 2111591912 - 8 4,7 24,3
29 3 2 25115119142 _ | 830 3.8 25,1
30 3 2 2:136)774.,8 498 8.2 23.1

i aAmi——
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JARLE &=2_(Cont.)

Dale
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STATION:

No, of
Circulating
Vater_Puaes
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STATION:

Nﬂo of
Circulating
Water Puacs

8

RNIRAI RN AN R RIRNRNINRNRD R RIRR AR N R R R R G

Janes 8. FitzPatrick

‘ "ﬂo of
Service
Mater_Puses

PRI FI NI RIRIRIRNIRIRI R RIRI NI R RIRIRI I RINIR R NI R NI RN N

Jaaes A, FitsPatrick

No. of
Service

RN NI RN R RNIRINIRINIRIN R RN RN RN

2138:774,8
211381774.,8
21158,338.4
29158, 358, 4
2"58!35804
211581 358.4
21158, 338.4
25158, 358.,4
2:158:338,4
21158+358.4
r{)!

58’35804 .

21158+358.4
21158,358.4

2:138,358,4
211581338,4
27158,338.4
21158338.4
2115813584
251581358.4

. 2115817584

2:158,358.4

Tot3l Voluse (sd) of
—lzter Pumeed

2:158338/4

21158,358.4
21158,358.4
25158,358.4
21158,358.4
25138,358.4

21158358, 4
2115813584
1,831,334.4
195045310.4
115045310.4
195045310,4
15504,310.4

"195041310.4
"15504,310.4

1,5045310.4
1:504,310.4
1150453104

1:504:310,4

19504,310,4

1:504,310,4

155041310.4
19504:310.4
19504s310.4
195045310.4
19504,310.4
11504:310.4

Tolal Voluse (a3) of
—Mater Pusced

19504:310.4

1+504+310.4

.19504,310.4

15504,310.4 |

115045310.4
11504131044
1,504,310.4

MONTH! M2y 1983
Mean Electrical  _Yeseeratures (C}_
~Duteut (Mie)  Intake  DBischarge
894 7.6 24.0
771 70 24.%
802 8.4 28.8
825 8,9 27.4
829 8.7 273
825 9.3 27.8
827 0 26,1
828 8,3 27,2
829 8.7 27,5
824 o5 28.1
814 9.1 27,48
818 9.4 27.9
826 10.8 29.0
636 10,3 2341
394 9.4 23.4
708 9 25
804 9.2 27:3
820 10,1 28,3
818 8. 27.4
815 7,9 26,7
817 9.7 27,9
814 9l 27.7
812 8.6 27.1
809 10.0 28,2
808 10,0 28.1
804 10,3 28,3
802 10.1 28,1
806 9.9 27,%
803 8.9 27,1
800 9.3 27,3
747 10,3 27,5
HONTH? Juoe 1983
Hean Electrical  __Jeseeralures (Ll
~luteut (o) e Discharde
484 10.7 23,0
442 11.2 22.8
LX4 12,0 17,2
Oe 11.4 12,2
0 11.8 12,6
0 12,4 13.2
0 12,6 13,7
0 12,9 14,2
0 12,4 1,9
0 12,4 14,0
0 14.1 13,2
0 14,2 15,2
0 14,9 16.1
0 16,2 16,9
L 16,7 17.é
0 1721 18.0
0 17:3 18.3
0 18,7 1%9.3
0 20, 20.3
0 1642 17.8
0 15.4 17,2
0 15,2 16,9
0 21,2 211
0 19.7 20,2
0 20, 20,4
0 21,0 21,3
0 15:4 17.8
) 13,4 14,
0 8.0 1 OS



JARE &-2 [Cont.l)

STATION: Jases.d..EitzPatrick MONTH!  July 1983

No,» of Ho, of
. Circulating Service Tota) Voluse (a3) of  HKean Electrical  _.Iesestalures {C}.
Date  Mater Pusec  Mater_Pumes ._.Hue:.hmed.... Duteut (¥¥e).  Intake  Discharde

1 2 2 19504,310.4 0 14,1 14,9
2 2 2 1v‘04v310.4 0 19.1 19.4
3 2 2 1150413104 0 19,8 20,1
4 2 2 11504:310.4 0 20,4 21,1
9 2 2 1,504,310.4 0 21,2 21,8
é 2 2 1,504,310.4 0 21,5 21,7
7 2 2 11304,310,4 0 21,3 216
8 2 2 115049310.4 0 21.1 21.7
9 2 2 11504,310.,4 0 21,7 21,7
10 2 2 1550453104 0 20,8 215
1n 2 2 11504,310,4 0 20,7 21.4
12 2 2 © 15043104 0 20,9 21,7
13 2. 2 1»504,310.4 0 21,2 21.4
14 2 2 1,5045310.4 0 21,7 2145
15 2 2 1:504:310.4 0 21,7 216
16 2 2 19504,310.,4 0 21,7 - 216
1?7 2 2 11504,310.4 0 21,8 21,7
18 2 2 1:504,310.4 0 22,8 22,3
19 U1 2 132340y 4 0 22,3 22,3
20 170 2 . 448y734.,4 0 22,4 2.1
21 1 2 8501242.,4 0 24,0 23,2
22 1 2 8501242,4 0 23,4 3.1
3 1 2 850126204 0 22,7 2.8
24 1 2 850,262.4 0 2249 22.7
25 1 2 85022424 0 22,8 22,8
24 1 2 8501282,4 0 23.1 23.0
Yy 1 2 8301262, ¢ 21,3 22,8
28 1. 2 8501242,4 0 23,4 22,8
29 1 2 8505282.4 0 23,9 23,2
30 | 2 8301242.4 0 24,2 232
3 1 2 8301262,4 0 24,2 23.1
STATION: Jases. A._FitzPatrick KONTH!: Audust 1983

No. of Ho. of , :
Circulating Service Total Voluse (83) of  Mean Electrical __Teseeralures_{C).
Bate  Mater Puses  Naler.Puses  ____Water Pumeed ... _Oufeui (NWed.  lotake Discharde

1 1 2 8501262,4 0 23,8 23,0
2 1 2 8500262.4 0 24.1 23,7
3 1 2 B301262,4 0 24,1 24,0
4 i 1 7329155,2 0 24,2 241
5 1 1 752’155' 0 403 - 2401
é i 1 7529155,2 0 24,4 24,7
7 1 i 7521155.2 0 25,7 - 254
8 1 1 752'155.L ° 2504 2503
4 1 1 7521155,2 0 25,5 293
10 172 | 11079179,2 0 24,2 233
11 2 1 114041203,2 0 23,4 224
12 2 1 194040203,2 0 12.2 14,7
13 2 1 114041203, 0 10,1
14 2 1 19404:203,2 0 18 l 13,7
15 2 1 1,4049203,2 0 14.8 14.8
16 2 1 11404:203,2 ) 15.4 154
17 2 1 15408+203,2 0 11.% 11,6
19 2 1 . 104060203,2 0 17,2 1.4
20 2 1 19404+203.2 0 19.¢ 19.0
2 2 1 19404,203,2 0 19.9 19,7
22 2 1. 1,4040203,2 0 19.8 19.4
23 2 1 114089203,2 0 20.7 19.7
24 2 i 1+4069203:2 0 - %1.3 20,3
25 2 19404,203. 0 1,9 20,9
26 2 1 154041203,2 0 2144 204
2? 2 1 1:4060203.2 0 21,8 21,3
28 -2 1 17408,203,2 0 21.8 21,3
29 -2 1 1’406!203»2 0o - 04 2104
J0 2 1 1,4041203,2 0 22,4 21,3
3 2 1 1140561203,2 0 23,5 22,1
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__IABF A-2 (Cont.)

STATION: Jases.d._EitzPatrick MONTH! Seelesber_1%83
. No, of - Mo, of
Circulating Service Total Voluae (s3) of  HNean Electrical . Ieseeratures (Cl.
Bate  WaterPuses  Water.Pumes o Uatpr Puaeed . Outeut (M),  Iotake  Discharde
1 2 1 11404,203,2 0 23,8 23,4
2 2 1 11404:203.2 0 23,4 23,4
3 2 172 11455,254.8 10t 237 28,3
4 2 2 11504,301.4 37 23.4 2642
5 2 2 11504:301.4. . 189 239 31,4
-8 2 2 11504:301.4 - 189 234 30.9
7 2 2 1:504,301.4 232 23.7 32,3
8 273 2 11558,814.4 287 23,4 32,7
9 3 2 21158,358.4 434 23.3 3.7
" 10 3 2 21158, 358,4 596 237 . X2
11 3 2 211581 338,4 685 23,4 38,6
12 3 2 2+158,358.4 622 23,1 37.1
13 3 2 21158,358.4 404 22,9 38,3
14 3 2 21158,358.4 643 21,8 36,4
15 3 2 20115:191,2 439 22,6 34,9
14 3 2 21115:191.2 749 21,3 372
7 3 2 2115:191,2 873 ) 2,0 J37.1
18 3 2 2511511942 792 2.3 38.0
19 -3 2 2111501912 - 7% 21,0 377
20 3 2 291151191.2 7948 2.0 37.8
21 3 2 2:115:191,2 797 20,9 37.8
23 3 2 2111511912 ‘ 71 19,7 Si7
24 3 2 21115:19142 425 19,3 32,2
25 3 2 2115,191,2 752 19.4 34.7
264 3 2 21115:191,2 B04 19,4 35,9
27 3 2 2:11551%1,2 809 19,3 35,7
28 3 2 210931807.4 809 19.7 3601
29 3 2 2:115:191.2 811 19.3 35.8
30 3 2 251159191,2 807 19.0 35.8
STATION: Jases 8. EitzPatrick MONTH! [Ocloher 1983
Ko, of Mo, of ‘
Circulating Service Total Volume (a3) of  Mean Electrical  _Teseeratures (Cl.
Date Water Pumes  Mater.Pumes  ____Water Pumeed . Duteut (¥¥el.  Iotake  Discharde
1 3 2 2:115:191,2 Bl1 18.8 35.7
2 3 2 29115:191,2 811 19.2 36,0
3 3 2 2111511912 812 19.1 35,9
4 3 2 2+115:191.2 811 19,2 34.1
5 3 2 2)115,191,2 809 18,8 35,46
é 3 2 21134:774.8 Bl4 18.6 35,5
7 3 2 2:1350774.8 809 18.1 35.1
8 3 2 291361774.8 813 18,2 35.2
g 3 2 211341774,8 819 1741 34,3 -
10 3 2 2013607748 820 16,4 - 334
11 3 2 2:1361774.8 820 16,2 33,4
12 3 2 2913617748 B23 14.4 3.8
13 3 2 21136)774.8 820 14,4 31.8
14 3 2 21134¢774,8 81% 15.% 33.1
15 3 2 291581358.4 81% 15.2 32:4
16 3 2 . 21136s774,8 821 15,9 33,2
17 3 2 21115:191,2 822 15.9 33,2
18 3 2 211315:191.2 821 14.4 33.7
%4 3 2 211361774,8 820 15.2 32,6
20 3 2 " 291361774.8 823 13,7 313
2 3 2 : 211369774,8 820 13,4 30,7
23 3 2 21158,358.4 819 12,7 30.4°
o) 3 2 211585358.4 817 12,2 29,8
24 3 2 2113617748 B13 122 5.8
27 3 2 21134:774.8 818 13.8 . 1.2
28 3 2 211349774,8 819y 12,2 30,3
29 3 2 21134s774,8 805 11.8 29,3
30 3 2 - 29115919142 819 12.4 30,1
i 3 2 2+0%3:807 .6 820 11.8 254
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TARLE_4-2_(Conl.)

A-12

STATION: .Jases 4. EitzPatrick HONTH: Noveaber_ 1983
No. of No. of ) .
Circulating Service Total Voluae (83) of  Mean Electrical  __Yeseeratures_ (Cl_
Date  Hater Pumes tor Puses .__Water Puaeed ..  _Ouieul (Mie)l.  Jafake  Discharde
1 3 2 2109356076 818 11,2 27,3
2 3 2 2115:191,2 818 11.3 27,7
3 3 2 2:115+191,2 816 12,0 28,3
4 3 2 2:115:191.2 818 12,2 284
S A B 1 TR (O
! ? . b ) - £9»
7 3 2 2:1151191.2 794 10,9 26,3
8 3 2 20115,191,2 814 10.8 27.1
9 3 2 2,115:191,2 817 11.6 27,8
10 3 2 211151912 820 11.2 26,9
11 3 2 11159191,2 818 10,4 267
12 3 2 2115,191.2 821 11,1 2744
13 3 2 20115,191,2 . 822 10,0 24,0
- 14 3 2 20115:191.2 824 9.4 25.6 .
15 3 2 2:1115,191.2 823 88 24,4
16 o3 2 200931607.4 822 7,3 235
17 3 2 21093:807.8 823 7+6 2444
18 3 2 21115,191,2 817 7.9 23.7
19 3 2 2115:191,2 822 8 2442
20 3 2 2,0931807.4 . 823 8.6 24.8
21 3 2 2115:191,2 822 8.3 24.4
2. 3 2 2111541912 823 8.4 244
23 3 2 2:115:191,2 823 8.4 24.3
24 3 2 2:115,191.2 - 821 8.6 -24,7
25 3 2 2:115,191,2 . 821 77 23.8
26 3 2 2:115,191,2 - 821 8:6 22,3
27 3 2 211349774.8 823 7.4 23,1
28 3 2 2:115,191.2 823 8.8 22,5
29 3 2 29134+774,8 822 7.4 23,1
30 -3 2 213155191,2 822 5.8 21,3
STATION: Jases A, EitzPatrick MONTH: Decesber. 1983
No, of © No, of
Circulating Service Total Voluae (s3) of  Mean Electrical  _Teseeratures (0.
Date  Water.Puses  Mater Pumes ___N3 ed .. . Outeut (¥ie)  Iotake  Discharde
1 3 2 ) 211367774.8 823 404 2002
2 .3 2 2:115:191.2 802 5.4 21,0
3 3 2 2:093,607.4 811 3.8 21,3
4 3 2 22115,191.2 819 5.9 21,4
S -3 2 2115:191,2 821 &2 21.%
é 3 2 291115:191,2 821 63 2241
7 3 2. 2:050,440,5 823 3.1 20.9
] 3 2 11942:522.8 820 4,8 20,6
9 3 2 11920,93%.0 819 $.1 22.1
10 3 2 1y 0.939. 822 644 22,4
12 3 2 1:9201939.0 824 5.4 21,2
13 3 2 94215226 822 5.3 20,1
14 3 2 1:920»939.0 820 4,9 2046
15 3 2 - 11920,93%.0 818 72 22,9
16 3 -2 21028,858,9 819 S5¢7 21,4
17 3 2 210931807, 8 830 3.2 15.4
18 3 2 2+028,838, 872 3,9 14.8
19 3 2 1:985:489.7 795 3.8 18.8
20 3 2 118992355, 4 818 4,2 19.7
21 3 2 15877+771.8 815 5.2 20.4
22 3 2 11920,939,0 821 9.0 2045
23 3 2 1,813,021,1 821 3.9 19.4
24 3 2 117694833,9 825 4.1 19.3
25 3 2 11705:103.1 826 4,1 19.3
27 3 2 - 197261888,7 825 4,3 19,9
28 3 2 117261488.7 824 4.6 20.4
29 3 2 1:791:437.5 825 3.8 19.4
30 3 2 726+886.7 822 4,2 19.6
31 3 2 11661,936.0 823 4,6 19,9

~



TARF 4-2_(Coot.)

3. 10 Janusry - 14 January = Plant off line
b, 15 Jonwary - Plant on line

c. 18 Janusry =23 January - Plant off line

d 24 Januzry - Plant on line

4 June - 2 Sertesber - Plant off line

t. 2 Sertesber - Plant.on line

NOTE:

Voluae of water puared each day was derived fron gross circulating water flov data rerorted in
Jases A, FitzPatrick *401° sonthly rerorts, Water volumes were corrected for tearerind when .
srrlicable, Power production is daily averade (gross Nle) fros Jaaes A, FitzPatrick *401° sonthly
rerorts. All tesreratures were derived from Jaaes A FitzPatrick *401" monthly rerorts. Average

intake temreratures were froa the main condenser inlet water boxes which do not reflect any
tesrering effects, Average discharge tesreratures were taken in the discharde tunnel,
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—---J8BLE 4-3__JENPORAL_ABUNDANCE AND PERCENT CONROSITION_OF INPINGED.IAXA_COLLECIED AT.NINE_MILE_POINI_UNII. 12 1983

——die . EEB EaE APg HRY JUN
Husber 2.  HMusber _.2.  Musber ..I.  Musher __2.  MNumber ..Z.  Nusber _.Z.

flevife -_— === J 1.8 1107 91,0 33210 97.7 31955 40,7 2,337 48.1
Rainbov smelt —_ - 55 32,9 81 &7 523 1.5 1,457 25,5 817 23.8
Sculpin faaily s-— - 57 341 6 0.5 141 0.4 437 &7 X 1Y)
White perch - - 3 1.8 12 1.0 86 0.2 65 1.0 10 0.3
Gizzard shad — - 1 04 - == 1 T - - - -
Tessellated darler -_— 4 24 3 03 - == 204 3.1 40 1.2
Trout perch —— == 2- 1.2 _— - 4 T 105 1.4 81 2.4
Srottail shiner — - 1 24 2 02 é i 42 0.6 720 2,0
Crastish — - 30 18,0 3 03 24 0.1 6 03 - 2 0.1
Threesrine stickleback —_ - —_ - - 2 T — === —_ -
Yellow perch - e 2 12 1 01 2 T 8 0O § 02
Ssallaouth bass 1 50.0 S 0 — - 4 T S 01 1 T
Rock bass - - Y e - 1 T 3 01 & 0.2
Stonecat - - - = 1 04 — = 2 T 2 0.4
fmerican eel . - = el o—= == - - 1 T — =—-
bhite sucker - - —— e — e — - 2.7 — me-
Chinook salson - - - - = - e 3 0 4 0.1
Claa — e 3 1.8 —— - — - s—- e — o=
Eserald shiner - - - = - - --- - 2 T 1 T
White bass — - —_— - — - 3 T - - e -
Bluedill T - - - me- = m— - - == 1 T
Unidentified fish (damaged) . 1 50,0 ( -— — - - —— - - — —_ -
Blacknose dace -_— - - - — - s - 2 T -—— -
Londnose dace - _— = - == - - ~e- . ee- — -
Burbot - - - - — - 1 T oe- == se- ==
Pusrkinseed — - - - — - o—- = - - -—— —
Tadroles - - - - m-- e — - w—— == - -
Rainbow trout —— -—— - —— - se- -e- i T -— -
~ Morthern pike - - w— - == == —_ === — == o—— -
Shiner faaily - - - e - - - - 1 T === e
Bluntnose sinnow — - — - — - — — 1 T. —— -
Brown bullhead -_— - —_— —_— - —_— - — —— — ——-
Black crarrie e - - - --- - == - e == =
Tolsl 2, — 187 ; — 1,216 , - 33:98?/ -~ 6:512\/ - 3-43(:/ -

NOTE: *T* rerresents 3 trace percentade of less than 0.1 percent. Percentade totals say ﬁot eaual 100.0
rercent due to rounding, . : .
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T4ABLE 8-3_(Conf.]
1 Al SEP (11083 NOY DEC —_Totals__.
Moaber _.Z. Nusber _X. Musber ..Z. Musber __Z. Musber ..Z. Muaber ..2. Busber " &
Alewife 1,053 93.8 225 28.1 26 12.2 849 94.6 41 48,9 84 10,1 42,510 87.0
Rainbow sselt 2 0.2 477 5%.4 185 77.1 10 1.4 I 5.9 176 21.2 3992 8.1
Sculrin faaily S 0.5 17 2.1 3 1.4 ¢ 1.0 4 2.9 3t 37 7283 1.8 ,
¥hite rerch 1 04 4 0.5 — 1 04 —— - 186 22.4 348 0.7 i
Gizzard shad 1 0.4 1 01 — == -—— e 22 15.8 . 210 25.3 238 0.5
Tessellated darter s— ? 1.4 1 0.5 1 0. — = 2 0.2 264 0,5 i
Trout rerch 20 1.8 3 0.4 —— - ——— - — e 4 0.5 219 0. .
Spottail shiner 28 2.5 ? 14 8 3.7 -— 2 1.4 24 2.9 192 0.4
Craytish 2 0.2 16 2.0 — e 2 0.2 7 3.0 18 2,2 120 0.2
Threespine stickleback —— == _— - —_— 1 0. 1 07 50 4.0 54 0.
Yellou perch 2 0.2 2 0.3 § 2.3 — - 1 0z 15 1.8 43 01 o
Saallaouth bass — — . 12 1.5. 1 05 ~— o= == 3 0. 2 .01 '
Rock bass e - 8§ 1.0 —— == — === 1 07 S 0.6 25 0.
Stonecat 3 0.3 ? 14 2 0.9 2 0.2 1 07 1 0d 23 T
Aserican eel 1 041 3 04 ——— == -—— - — - 15 1.8 20 T
W¥hite sucker 1 04 4 0.5 2 0.9 - - 1 07 -— - 10 T
Chinook salson 1 04 —— = - - —— - - — --- 8 T
Clan e we- _— - 1 0.5 - 1 0.1 ——— - 1 0.4 é T
Eserald shiner -— == - - == —— - ~—— - —— - 3 T
White bass ——— == — m— = —_ === —_— — - 3 T
Bluedill — -=- —— === — - - - 1 67 1 04 3 ) :
Unidentified fish — - _ - — 1 o4 1 07 - — -3 1 '
{daazded)
Blacknose dace —— == — e — e —— === ——— === _— —— 2 T
Londnose dace - ee- - == === -—— == - - 2 0.2 2 1
Burbot — - 1 01 — e -— -—— - c— - 2 T
Pusrkinseed - e —— == — == 2 0.2 — e ——— === 2 1
Tadroles 2 0.2 —— — - — -— — ——— e 2 1
Rainbou trout ~—— - — - ——. == - = —— -—— - 1 1
Northern pike et —-- - - - - == - 1. 0.t 1 T ,
Shiner faaily — - .- — _— - - =e- —— == -—— - 1 T :
Bluntnose sinnow — - — - — - - - — - — - 1 T
Brown bullhead 1 04 — - cee = - -—— — — - 1 b
Rlack craprie - - 1 0. e - - - - -—- - 1 T
” — —— ——— —e—— - - P
Totals 15123 / 801 Jo 214 Y ' 87¢ / 139‘/ 822/ /49.03\20
&
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--.....IABLE.A:!..BIDHASS-IEI.QHD.E_EBCENI-CD&EDSIIIDH_DEJHEIHGED-IAXA.COLLECIEB.AI.NINE_HILLEOINI-UHII.I1_1283.......

SN . . EEB NaR AFE HaY. JUY e
_Hunbe: wl-  Busber L. NMusber ..2.  Husber ..I.  Nuaber __2.  Mumsber _.I.

Alewife ) - - 12 0.4 11,932 92,2 997,850 98,8 97,212 79.2 54,025 87,3
Gizzard shad _— - 11601 SB.0 -— - 10 T —— — -— -~
Rainbow seelt mes me- 476 12,3 761 5.9 71142 0.7 10049? 8.7 2843 4.8
White perch —_— - 12 0.4 98 0,7 2,897 0.3 51512 4.5 1,370 2,2
White sucker === = - - — - = - 15886 1.5 m—— e
Aserican eel -_ - —_— - -— - — == 102 0.1 —~—— -
Yellow pecch — 335 12,1 108 0.8 81 T 987 0.8 417 0.7
Rock bass A — - 1t — .- <1 7 285 0.2 452 0,7
Sculpin fasily —— - 200 7.3 17 0.1 802 0.1 1,554 1.3 189 0.3
Trout perch = == 13 0,5 -—— — 30 -1 1,193 1.0 898 1.5
Burbot - === =e= === fe—— - 13378 0.1 -—— e —— -
Saallaouth bass 3 84 29 1.} - — 2 T 508 0.4 610 1.0
Seottail shiner — - 1 T 9 0. 49 T 444 044 21 1,2
Rainbow trout -—_ - —_— — —— - - == 1824 1.3 - e
Stonecat o= - - e 1 T .= === 138 0.1 261 0.4
Tessellated darter -_— - 3 0. 1 T — e 477 0.4 8 0.1
Craytish - =e- 43 1.4 13 0.1 151 i 122 0.1 12 T
Broun bullhead - - — - -— - - - — - o oee
Chinook salmon - - e== ee- —— = - === 8 T 13 T
Northern rike - e - - ——— === — == -—- e —— -
Pusrkinseed - == =—- - — e - == e me- - e
thite bass - - —_— - —— - $7 T . wes - ==
Bluedill- - - - - —— - — - - - 9 T
Threesrine stickleback -— - - - vmme oo 2 T == == e e
Unidentified fish (damaded} 37 %1.6 .- - —— - —— - - = - -
Clas - = 3 0.8 - - e ) — -
Longnose dace —— - ——. - ——— e-- ——- —— - -— -
Eserald shiner ——= = —— == - o= — - 9 T 4 T
Tadroles —— === —= ==~ -— e —— - —— me- ——— we-
Black crarrie - == -~ == - - - - — == —e- me-
Blacknose dace _ - - -~ - w—— === — - ) T - -
Bluntnose sinnow — e — e - e=- —— == 2 T - e
Shiner faaily —- = — === -—- - - - 1 T - -
§ --- LB ~--

Total LA e— 24759 —— 12959 — 1,010,309 -— 122,74

HOTE: °T? represents 3 trace percentade of less than 0.1 sercent, Percentage totals may
not eaual 100 percent due to rounding,
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JARLE 2-4_{Cant.}

Alevife
Gizzard shad
Rainbow saelt
ghite perch
White sucker
fnerican eel
Yellow perch
Rock bass
Sculrin faaily
Trout perch
Burbat
Sazllmouth bass

. Seottail shiner

Rainbow trout
Stonecat
Tessellated darter
Craytish
Brown bullhead
Chinook salaon
Northern pike
Puarkinseed
White bass
Bluedill
Threespine stickleback
Unidentified fish
(daaaged)
Clas
Longnose dace
Emerzld shiner
Tadroles
Black crarpie
Blacknose dace
Bluntnose sinnou
Shiner fasily
Total

1 Als SEE 0c NOU. .
Hughe: "wal. Number ._I. Nuaber .7 Musber _.X. Musber __I.
240150 B2 2,566 231 200 &2 1,401 85.0 1,32 30,0

300 53 0.5  mee e mem === 2,085 44,9
15 04 951 B 76 2.4 & 0.3 109 2.4
106 04 967 87 == - 9 0,5 o= o
1222 45 2438 22,0 1,612 500 == = 807 17,5
§ T 243 22 eem e mm e e e
272 1,0 22 1.9 1,203 4 = - 82 1.8
cam e 1735 15,6  me= —— o= — 4 0
14 04 S& 05 S 02 20 1 13 0.3
27 08 50 05 == == mem e mem wem
e mee 571 52 e e eme een eem eem
— - 825 S § 02 = == e —
292 14 4 07 16 05 == -— 14 .0,3
218 0.8 500 45 98 3.0 119 &3 88 1.9
— 8 0. 2 0.1 4 02 - -
28 00 Al 04 e emn & 0.3 10. 0.2
37 1,2 o e mmm e e e e e
168 0,6  m- == mmm mee e eem eee e
- e e e e e {0 507 === —-
e e e e e e e e 17 044
—— e e e e 2 01 171
- e e e e e— 4T 10 0.2
— e e e 4T 10 05 - —
9 T e emm emm eem e eem aee -
— =7 0 emm emm emm mem mme emn
270083 - 1109 — 32U —— 1884 -—— 4803 -
A-17

DEC, Iotals
Nusber _.I.  HNusber ..I..
25134 3.7 1,193,085 90.é
43,000 74,4 46,813 3.4
1782 L1 244881 1.9
1,876 2,9 12644 1.0
_— - 11945 0.4
51600 9.7 51950 0.5
11649 2.9 51346 0.4
1,232 2.1 31740 0.3
9% 0.2 21746 0.2
17 T 2:428° 0.2
e 1,947 0.1
59 0.1 1,881 0.1
142 0.3 D761 041
- e 1,624 0.1
93 0.2 1,518 . 0.1
5 T 948 T
47 0.1 493 1
—— - 327 T
—— == 184 T
131 0.2 131 T
- - 108 T
-— — 97 T
st 0.1 77 T
42 0.4 67 T
— - 47 T
8 T 21
13 T 13
-— - 13
— - 9
— — 7
— - 5
— e— 2
——— e 1
57188% ~— 11316437
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——--JARLE §-5_ESTINATED ARUNDANCE AND BIONASS_(G) FOS_ IMPINGED TAXA AT NINE HILE PRINI UNIT.4s 1983

Alevife
Rainbou saelt
Sculpin fasily
¥hite perch
Gizzard shad
Tessellated darter
Trout rerch
Srottail shiner
Craufish
Threespine stickleback
Yellow perch
Saallsouth bass
Rock bass
Storecat
Aserican eel
White sucker
Chinock s3leon
Eserald shiner
¥hite bass
Bluegill

Clas

Blacknose dace
Londnose dace
Burbot
Pusrkinseed
Tadroles
Rainbow trout
Northeen rike
Shiner fasily
Bluntnose sinnouw
Brown bullhead
Black crarrie

Unidentified fish (dimaded)

Total(a)

3, Totals say not eaual sua 3t coluan or row 35 3 resull of roundind,

A-18

KA &PR

Musber  Meisht Musber'  Mpight  Musber  .Neisht  Husher  __Meishi
- - 2 9 110179 1200898 412646 19844)710
— - M0 3806 - B1B 7,483 72 13,218
-— —_ 456 10600 61 176 262 L11s
- — 24 96 121 949 123 5360
— —_ 8 12,80 ~— - 2 18
- — 2 21 30 12 -— —
— — 16 104 — — 7 55
—_ —_— B 9. 20 89 1 91
- -— 240 U4 30 135 47 279
— — — - -— -— 4 A
- - 16 20879 10 1091 4 150
15 52 40 282 - — 7 A1
- - 8 248 — - 2 1
- — — - 10 13 — -—
- - - - - - 3 179
- - 2 22 - - --- -
— - - — — - 2 2,547
15 588 - - — - — -—
3 818 1,335 220055 124280 130,866 83,094 11849769
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JARLE 8-S Cont.)._.
HAY Nl n Al

. Muader __Weidht_  Mumber . Meisht.  _Muber __Weisht_  Musber  _Weight

Alewife 61804 1670228 161907 390,831 8118 1861179 11143 134265
inbow saelt 2,852 18,405 51910 20,5487 15 123 29445 4,918
Sculpin faally 752 25472 383 11223 39 104 88 280
¥hite perch 112 91481 72 9,913 ] 817 21 4,998
Gizzard shad . - -— -— - 8 2682 S 274
Tessellated darter 351 821 - 298 489 ——- -— 44 41
. Trout perch 181 2,152 538 41496 154 1,750 15 258
Seottail shiner 72 764 506 51214 214 20247 44 380
Craufish 28 210 B b 84 15 213 83 214
Threesrine stickleback — -— — - -— -_— —— -—
Yellow perch 14 1,498 34 3,017 15 25097 10 1,088
Sa3llsouth bass 4 87 7 4,413 . - -— &2 3233
Rock bass 3 4%0 43 35270 —_ -— 4] 8,948
Stonecat 3 237 15 1,888 23 1,481 44 25584
fsericen eel 2 178 —_ -— 8 41 15 11256
White sucker 3 3210 -— -— ] 9,421 21 12:1602
Chinock salson S 13 29 92 8 15264 — -—-
Eaerald shiner 3 18 7 27 - - - -
Mhite bass -— -— —— —— - —- -~ —--
Bluegill -— -_ 7 81 — — -— -
Claa - -_ — -— - - -— ——
Blacknose dace 3 9 - — - -~ -— -—
Lon¢nose dace — -— — — - — — ~—
Burbot -— — -_— -— To— -— 5 2951
Puarkinseed -— -— — -— -— —_— — -
Tadroles -— - -— - 15 (34 -— -—
Rainbow trout 2 21794 -— — -—- — -—- -
Northern rike -— -_ -— -— -— — — —
Shiner fasily 2 1 -— - —- -— — -—
Bluntnose sinnov 2 3 -— -— -— —— —— -—
Broun bullhead - - — — 8 21521 —- -~
Black crarrie -_—- - -— - -— -— S 37
Unidentified fish (damaged) —- -— — ~— -—- v - -—- —
Total 11,205 213,250 24,771 447,587 8,658 2085790 45140 572358
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Alevife
Rainbow sselt
Sculpin fanily
¥hite rerch
6izzard shad

Tessellated darter
Trout perch

Spot@ail shiner
Crautish

Threespine stickledack

Yellow perch
Ssallsouth bass
Rock bass
Stonecat
Aserican eel
White sucker
Chinock salsan
Escrald shiner
White bass
Bluegill

Claa

Blacknose dace
Londnose dace
Burdot
Puarkinseed
Tedroles
Rainbou trout
Northern pike
Shiner faaily

Bluntnose sinnow

Brown dullhead
Black crarerie

Unidentitied Pish (dasased)

Total

TARLE_8-5.{Cont.)

b= 14 ;088 NOU. BEC_ Iotzls
Pusber Meisht Humber Seight Musber [feisht _Mumber _Meisht _Musber _ Weichi
195 1479 6,410 12,087 435 10,085 825 15:874 113,526 257849552
1234 545 75 44 283 796 10309 13,258 15,382 83,383
(7] 35 &8 149 . % 9 231 729 2,091 8,180
-— -_— 8 éA — — 12384 12,467 11873 4451635
— === - — 161 15,049 15542 320,240 11744 348,844
7 18 8 29 — —_— 15 39 778 1,470
——— — — —— — -—- 30 125 939 10,840
80 10 — — 15 102 - 179 1,05 1,148 10119
- -_— 15 43 51 74 134 498 3 21051
— —_ 8 12 7 b 372 460 391 485
37 84997 — — 7 598 112 12,267 261 331690
7 44 -— -— — - 22 439 149 99325
-— —— — -— 7 31 37 91165 143 22173
15 73 15 898 7 842 .7 " 692 141 92369
-—— -— — — - -— 112 41,4657 137 43,129
15 12,056 — 7 5889 -— -—_ .20 43,178
—— C— — -— — — — -— 42 10349
—- —— -— - — _— — -_— 10 43
— —- o— -—- — ——— - — 8 179
—_— — -— -— 7 124 7 k93 2 564
7 5 8 73 - -_ -— -_— 39 102
-— -— — — -— -— -— —_ 3 9
——- ——- — -— -— —_— 15 97 15 97
- — -— -— — — -— -— 7 51498
-—- —- 15 812 — —_ —_— -_— 15 812
— — —_— — — -— — -—_ 15 49
——- - -— - — —_— -— _— 2 21794
— | — —_— — _— — 7. 974 7 974
- -— -—_— -—- — — -— - 2
—_ — -— -— — -— —-— -— 2 3
-— —- — —— — — — -— 8 29521
-— -— — -— — — -— -— 3 37
— -_— 8 3 7 70 -_ -— 30 841
10600 245071 40838 14,223 15014 339587 81157 430,415 140,521 314501488
A-20
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TABLE A-6 LENGTH DISTRIBUTION OF SELECT REPRESENTATIVE INPORTANT SPECIES INPINGED AT NINE MILE POINT
UNIT 1,.1983

ALEVIEE

LENGTH INTERVALS (M)

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 19,9 89,9 89,9 109.9 129,9 149.9 189.9 189.9 209.9 229.9 249.9 269.% 289.9
JAN B3 0 0 0 0 0 0 0 0 0 0 0 0 0
FEB 83 0 0 1 0 0 0 0 0o 0 0 0 0 0
HAR 83 1 1~ 3 1o 0 7 30 4 2 0 0 0o 0
APR 83 0 o 9 1 S A4 239 IH 18 0 0 0 0
KAY 83 0 1 54 18 3 45 200 250 1 1 0 0 0
JUN 83 0 -0 2 1 2 12 1”4 3 0 0 0 0
M8 -0 0 0 0 0 11 & &2 ¢ 0 0 0 0
AUG 83 % 17 0 1 0 4. A u 2 0. 0 0 0
SEP 83 3 ¢ 6o o0 o0 0 2 1 1 0 0 0 0
0T 83 3 17 -9 0 0 0 0 1 0 0 0 0 0
NOV 83 0 & 4 0 0 1 4 .4 1 0 0 0 0
DEC 83 0 0 0 0 0 0 4 14 3 0 0 0 0

INTERVAL TOTALS 32 48 82 20 10 124 &40 804 47 1 0 0 0
RANGE
DATE P N X SO NIN MDD  MAX
JAN 83 0 0 0,0 00 0.0 0.0 0.0
FEB 83 2 1 80,0 0.0 80,0 80,0 80,0
HAR 83 1021  B& 181.9 27,3 45,0 169.5 192.0

"APR 83 32570 &40 157,1 17,0 74,0 170.0 204.0
MAY 83 3374 581 157.84 30.0 44,0 168.0 210.0
JUN 83 2177 150 164.4 18,3 87,0 187.0 198,0
JuL 83 893 180 16%.6 12,5 143.0 170.0 200.0
AUG 83 130 95 112,2 61.4 29,0 148,0 194,0

SEP 83 13 13 90,2 58,4 42,0 59.0 192,0
oCT 83 819 30 67.3 23.4 TI7.0 65,0 177.0
NOV 83 39 221240 3557 55,0 152,85 193.0
DEC 83 63 21175.8 11.4. 155.0 175.0 198.0
SUMHARY TOTALS 41101 1809 158.2 32.8 29.0 210.0

P = Musber of unmeasured ordganisasi N = Nusber of lengthsi KIN = Shortest lendthi
X = Mean lendthi MED = NMedian lendthi 5D = Standard deviationi MAX = Greatest lendthi
NA = Data not available, .
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JARLE A-& (Cont.)

BAIVBOW_SHELT

LENGTH. INTERVALS (H¥)

30,0 S0.0

70,0 0.0 110,0 130.0 150.0 170,0 190.0 210.0 230.0 250.0 270.0

DATE 49,9 69,9 BT 109.9 129.9 14,9 169.9 1B%.9 209.9 229, 249.% 269.9 289.9
JAN 83 0 0 0 0 0 0 0 0 0 0 0 0 0
FEB 83 0 1 S 4 15 7 1 0 1 0 0 0 0
HAR 83 - 0 6 20 14 15 12 7 A 1 0 0 0 0
APR 83 0 16 50 &0 49 95 84 13 4 4 1 0 0
¥AY B3 ¢ 37 184 B4 37 4 43 20 7 3 0 0 0
JUN 83 0 6 8 42 18 11 4 1 0 0 0 0 0
JUL 83 0 0 0 0 2 0 0 0 0 0 0 0 0
AUG 83 50 0 2 7 2 1 1 0 0 0 0 0 0
SEP 83 19 8 0 1 0 0 0 0 0 0 0 6 -0
ocT 83 0 5 0 0 0 0 0 0 0 0 0 0 0
NOV 83 0 14 4 0 1 0 0 0 0 0 0 0 0
DEC 83 0 0 4 0 20 10 B 4 1 1 0 0 0
INTERVAL TOTALS &9 93 I3 212 157 200 148 82 16 8 1 0 0
RANGE
BATE P N X SD HIN  MED  MAX
JAN B3 0 ¢ 0.0 0.0 0.0 0.0 0.0
FEB B3 21 341161 24,0 62,0 118.5 1%0.0
HAR 63 2 79 111.4 34,0 56,0 107.0 196.0
APR 83 125 398 129,2 35.86 54,0 134.0 242.0
Hay 83 1178 479 105.9 35.6 52,0 92,0 .225.0
JUN 83 457 180 94,4 22,5 83,0 87,0 175.0
JUL 83 0 2111,5 0,7 111,0 111,5 112.0
AUG 63 390 B? 61,8 26,5 34,0 48,0 156,0
SEF 83 137 28 48,9 12,5 38,0 48,5 108,0
ocT 83 5 5 59.0 6.0 54,0 55.0 &7.0
NOv 83 17 19 65.8 16,7 53.0 63.0 127.0
DEC 83 128 481352 30,0 71,0 129.5 229.0
SUMMARY TOTALS 2640 1339 108,3 38,6 34,0 242,0
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TARIF A-4_{Caot.)

MHIIE_PERCH

LENGTH INTERVALS (M)

30,0 50,0 70,0 90,0 110.0 130.0 150,0 170.0 1%0.0 210.0 230.0 250.0 270.0 290.0

DATE 49,9 69,9 89,9 109.9 129.9 149.9 149.9 1B9.9 209,9 229.9 249.9 269.9 289.9 309.9
JAN 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FEB 83 0 | 2 60 0 0 0 0 0 0 0 0 0 0
NAR 83 0 1 é 4 1 0 0 0 0 0 0 0 0 0
APR 83 1 11 24 20 2 0 0 1 0 1 2 0 3 1
HAY 83 0 5 28 12 0 1 1 0 1 3 3 4 2 3
JUN 83 0 0 9 0 0 0 0 0 0 0 1 1 0 0
JUL 83 0 6 0 0 0 0 0 0 0 1 0 0 0 0
AUG B3 0 0 0 0 0 0 0 0 ¢ 1 3 0 0 0
SEP 83 0 0 Y 0 0 0 6 0 0 ¢ 0 0 0 0
0CT 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NOV 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DEC 83 1 8 30 - 6 3 1 1 1 1 0 0 0 0 0

INTERVAL TOTALS 2 28 95 42 é 2 2 2 2 6 1 5 S 4
RANGE

DATE P N X SB KIN  HED  HAX

JAN 83 0 6 0.0 0.0 0.0 0.0 0.0

FEB 83 0 3 68,3 10,0 57,0 72,0 76,0

MAR 83 ¢ 12 67,3 2.1 48,0 87,5 110.0

AFR 83 0 861025 578  49.0 B35 295.0

HAY 83 0. & 1314 785 57,0 B9.0 305.0

“JUN 83 3 7 128,0 81,2 78,0 81.0 257.0

JUuL 83 0 1216,0 0.0 210,00 210.0 210.0

AUG B3 0 4 233,0 6.8 225.,0 233.5 240.0

SEF 83 0 ¢ 0.0 0.0 0.0 0.0 0.0

oCT 83 1 0 0,0 0.0 0.0 0.0 0.0

NOV 83 0 0 0.0 0.0 0.6 00 0.0

DEC 83 134 52 87,3 28,9 49.0 B35 207.0
SUMNARY TOTALS 138 210 110,2 43,9 49,0 3035.0
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TARLE 8-&_(Cant.)

* YELLOM_PERCH

LENGTH INTERVALS (M)

30,0 50,0 70.0 90,0 110.0 130.0 150.0 170.0 1%0,0 210.0 230.0 250.0 270.0 290,9° 310.0
DATE 49,9 69,9 89,9 109.9 129.9 149.9 1679 189.9 209.% 220.9 249.9 249.9 28%.9 309.9 39,9

JAN 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FEB 83 0 .0 0 0 0 ] 0 0 1 0 1 0 0 0 0
HAR 83 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
APR 83 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0
HAY 83 0 0 0 0 0 0 1 2 0 2 3 0 0 0 0
JUN 83 0 0 0 0 1 0 1 1 0 1 0 1 0 0 0
JUL 83 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0
AUG 83 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0
SEP 83 0 0 0 0 0 0 0 1 0 0 1 1 1 0 1
0cT 83 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0
NOV 83 0 0 0 0 0 0 0 1 0 o 0 0 0 0 0
DEC 83 0 0 0 0 0 2 4 1 3 3 1 0 1 0 0
INTERVAL TOTALS 0 0 1 0 1 2 é 7 é 7 6 4 2 0 1
RANGE

DATE p N X S HIN  KED  MAX

JAN 83 0 ¢ 0.0 0.0 0.0 0.0 0.0

FEB 83 0 2213,0 382 192,0 219.0 244.0

HAR 83 0 12230 0.0 223.0 223.0 223.0

APR 83 0 21395 75,7 86,0 139.5 193.0

MAY 83 0 8 209,53 30,4 145.0 215.5 242.0

JUN 83 0 5 186,0. 50,2 123,0 188.0 252.0

JL 83 0 2232,0 45,7 199.0 232,0 245.0

AUG 83 0 22105 5.9 11,0 210.5 2500

Sep 83 ¢ 3 236,¢ 51,3 180.0 255,80 321.0

0cT 83 0 .0 .00 0.0 0.0 0.0 0.0

Nov 83 0 1188.0 0.0 188.0 188.0 188.0

DEC 83 ¢ 15193.0 41,2 140.0 195.0 285.0

SUNHARY TOTALS 0 43 204,5 48,7 86:0 3210
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TARLE A-4 (Copt.)

SEOTTAIL_SHINER

LENGTH INTERVALS (HM)

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 49,9 69,9 89,9 109.9 129.9 149.9 149.9 189.9 209,9 229.9 249.9 249.9 289.9
JaN 83 0 0 0 0 0 0 0 0 0 0 0 0 0
FEB 83 0 1 0 0 0 0 0 0 0 0 0 0 0
HAR 83 0 1 0 1 0 0 0 0 0 0 0o- 0 [
APR 83 0 2 () 1 3 0 0 0 0 0 () 0 0
MAY 83 0 1 0 g 13 é 0 - 0 0 0 0 0 0
JUN 83 0 18 1 5 13 7 0 0 0 0 - 0 0 0
JuL 83 0 1 0 2 12 4 0 0 0 0 0 0 0
AUG 83 0 1 1 1 0 0 0 0 0 0 0 0 0
5P 83 0 0 0 0 0 0 0 0 0 0 0 0 0.
ocT 83 0 0 0 0 0 0 0 0 0 0 0 0 0
Hov 83 0 0 0 0 0 0 0 0 0 0 0 0 0
DEC 83 0 0 0 0 0 0 0 0 0 0 0 0 0
INTERVAL TOTALS ¢ 33 2 18 41 17 0 0 0 0 0 0 0
RANGE
DATE P X S MIN  HED  MAX
JAN 83 0 0 0.0 00 00 00 0.0
FEB 83 0 1-50,0 0.0 50,0 50.0 50.0
HAR 83 0 2 825 247 45,0 82,5 100.0
APR 83 0 6 95.0 248 60,0 107.5 117.0
JUN 83 28 42 95,5 32,9 50,0 108.0 140,0
JUL 83 9 19 126,01 15.8 5%.0 118.0 132.0
AUG 83 "6 3 750 20,5 55.0 74.0 96,0
SEP 83 8 0 00 00 00 00 0.0
ocT 83 6 0 00 00 0.0 0.0 0.0
NOV 83 2 0 00 00 0,0 0.0 0.0
DEC 83 24 0 0.0 0.0 0.0 0,0 0.0
SUMHARY TOTALS 81 111 99.0 2.9 50,0 1400
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I JARLE A-A_{Caont.)
SHALLMOUTH_BASS
l LENGTH INTERVALS (MNN)
30,0 50,0 70.0 90.0 110,0 130.0 150,0 170,0 90,0 210.0 230,0 250.0 270.0 290,0
l DATE 49,9 89,9 89,9 109.9 129.9 149.9 189.9 189.9 209.9 229.9 249, 269.9 289.9 309.9
JAN 83 0 1 0 0 0 0 0 o 0 0 0- 0 0 0
I FEB 83 0 1 4 0 0 0 0 0 0 0 0 0 o 0
AR 83 0 o 0 0 0 0 0o -0 6 o0 0 0 0 0
APR 83 0 2 2 0 0. 0 6 0 0 0 0 0 0 0
I HAY 83 0 0 4 0 0 0 0 0 0 0 0 0 0 0
JUN 63 0 60 0 ¢ 0 o o ¢ 0 0 0 0 0 0
Jt 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AUG 83 1 2 1 0 0 0 0 0 0o o 0 0 . 0o 0
l SEP B3 0 0 1 0 0 0 0o 0 0o 0 0 0 0o 0
ocT 83 0 o o0 0 0 0 0 0 0 0 0 o 0 0
NOV B3 0 o 0 0 0 0 o 0 0 0 6 o0 o 0
I DEC 83 0 0 -0 1 2 0 0 o0 0 o 0 0 0 0
l INTERVAL TOTALS 1 6 12 1 2 0 o 0 0o 0 0 0 0 0
LENGTH INTERVALS (M)
RANGE
I . 310,0 330.0 350,0 370.0
DATE 329.9 39,9 9.9 199 P N X SD KIN  HED  MAX
l JAN 63 0 0 0 0 0. 1 61,0 0.0 610 61,0 61,0
' FER 83 0 0 0 0 0 5 73.8 12.4 540 79.0 85.0
HAR 83 0 6 o0 0 0 0 0.0 0.0 00 00 0.0
' APR 83 0 0 0 0 0 4 72,8 9.4 840 71.0 85,0 -
MAY 83 1 0 o 0 0 . 51272.8 1064 750 84,0 318.0
JUN 83 0 1 0 0 0 13430 0.0 343.0 343,0 343.0
L 83 0 0 0 0 0 0 0.0 00 00 0.0 0.0
l AUG 83 0 0 0 1 7 S121,2 139.5 46,0 45.0 370.0
SEP 83 0 6 o o 0 1 75,0 0,00 750 750 75.0
OCT 83 0 0 0 0 6 0 0.0 0.0 00 00 0.0
l NOV 83 0O 0 0 0 0 0 00 00 0.0 0.0 0.0
DEC 83 0 0 0 0 0 3110,0 &2 103.0 112,60 115.0
l SUNMARY TOTALS 1 1 0 1 7 25108.6 90,4 44,0 370,0
' A-26
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flewife
Rzinbov sselt

" Trout perch

¥hite rerch
Spottail shiner
Sculrin fapily
Threesrine stickleback
Gizzard shad
Tessellated darter
Craufish

Rock bass
Yellow perch
Sazllsouth bass
Puarkinseed
Stonecat

Brown trout
¥hite sucker
Bluegill
Eserald shiner
¥hite bass

Clas

Lake trout
Aserican eel
Cisco

Central sudsinnow
Brown bullhead
Coho salson
Chinook salson
Rainbov trout
Chain pickerel
Golden shiner
Lake chub

¥hite catfish.
Black bullhead
Yellow bullhead
Rurbot

Sunfish family

_ Black crarpie

Valleue
Total

o —— s it S S

NOTE! °T° rerresents 3 trace percentade of less than 0.1 percent, P
eauzl 100,0 percent due to rounding,

—N EER HAR ARR xay ...
Nusber 1. Musher _.X. Musber _X_  Musber I.  Husber <X. Buaber _I_
124 21.4 —. e 258 44.7 45482 85,5 23235 7040 1720 32.1
397 69,0 106 4341 246 44,4 é14 11,7 71529 22.7 322 40.%
—— - — - = o= S 0. 19059 3.2 8 1.5
4 0.7 ? 54 13. 24 52 1.0 275 0.8 2 0.4

4 0.7 3 1.8 5 0.9 2 T 333 1.0 7 1.3
15 2.6 16 9.3 ? 14 23 0.5 293 0.9 3 0.4
1 6.2 . — == 2 0.4 1 T 10 T ——— -

1 0.2 - — — 5 04 .8 T — -
—— e~ 2 1.2 — - 6 0.1 233 0.7 1 0.2
-4 0.7 2 - 1.2 —— - .14 0.3 3?2 0.1 —_— -
6§ 10 23 13,7 15 2.7 11 0.2 42 0.1 § L1
5 0.9 2 1.2 2 0 8 0.2 48 0.1 1 0.2
-— - - - l 002 3 T 25 0.1 ) 1.1
1 0.2 1 0.4 —— - -_— - -— - m— =
— - 2 1 2 - - 1 : T 12 T 2 0 . 4
2 0 04 - - 1 0 ’ 2 1 T l T —— -
oo - —— - e 2 T 2 T -—- ===
1 0.2 —— - —— == 1 T S T — -
4 0.7 — e -—— - 1 T [ T s

4 0.7 1 0.4 —— - 3 T 2. 71 ——- e
2 04 —— e — - - - —- - - -
— —— —_— — — — - 8 1 —— -
—— - — e — - — - 3 1 { U —
—— = —— o — ——— 2 T RO - —— wea
- we- - = — - ——— me= e 1 0.2
— o= —_— — —— —— — e 1 1 — -
— - —_ - .- - —— - 1 1 — -
-——— iy, — ——— -—— — — — 1 T —— ——
- cem — - — —— — - 1 1 — .-
— ee- —_— e — ——— 1 T — - — e—-
— —-- PR a—— —— emm 1 1 —— e—-
- == 1 0.4 ——— - - e ——— w== — -
—— o—— o . ——— —— ——— — ——— 1 '[ - ——
— —— — — — — -.:. — 1 T P ——
—— mem — —— —— - -—— == 1 1 —— =
575 — 168 ~-- N2 - §y240 334176 - 529 ===
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.

Alevife

Rainbow saelt
Trout perch
White perch
Srottail shiner
Sculrin fanily

Threespine sticklebach

Gizzard shad
Tessellated darter
Craytish
Rock bass
Yellow perch
Ssallsouth bass
Pusrkinseed
Stonecat
Brown trout
¥hite sucker
Bluegill
Eserald shiner
White bass
Clas
Lake trout
Aserican eel
Cisco
Central sudeinnow
Brown bullhead
Coho salaon
Chinook salmon
Rainbow trout
Chain pickerel
Golden shiner
Lake chwb
White catfish
Black bullhead
Yellow bullhead
Burbot
Suntish fanily
Black crarrie
Walleye
Total

TARLE 4=2_(Cool.l

Jit AUs SEP ocr NOU DEC
Busber _.I. Nuaber ..Z. Musber ..1. Musber __X. Musber ..2_. busber _.I.
83 80,6 405 63,2 870 32,5 243 45.9 87 Sh2 241 11,3
3 2.9 206 32.1 1,329 4.4 79 21,4 97 335 432 20,2
—_— = 4 0.4 7 03 e o= -~ - -— -
- - o~ = o= - —— — 1 0.4 380 2741
1 1.0 3 0.5 16 0.8 3 144 - - 3 1.5
1 1.0 3 0.5 12 0.8 4 1.1 - == 18 0.8
w— === 1 0.2 — e e - - - 34 12,0
——— e ——— == — e 2 0.5 4 2.4 342 16,0
= o= 1 0,2 5 0.2 8 2,2 3 1.8 9 0.4
2 1,9 5 0.8 2 0.1 15 At 8 4.7 “48 2,2
1 1.0 hanand === 1 T 1 0.3 - - 8 0.4
o~ 1 0.2 7 03 1 03 3 1.8 18 0.8
1 1.0 2 0.3 1 Ef 1 03 1 0.6 11 0.5
——— - — - o——  me- ——— — — - 32 1.5
3 2!9 2 003 1 T - hatnd ittt hntatng 2 0.1
3 2.9 4 0.4 1 T —— = 1 0.4 — e
2 1.9 . 3 005 2 0.1 - hatnand 3 108 - -
-_— o~ 1 0.2 i T 4 141 e - -
- - _— - — ——- — e - - 1 T
e - - 3 0,2 § 1.4 - - - ==
T 2 12 - -
3 A9 -— - -— - ——— = . e m—— =
—— - — - —— me- —— oe- —— - 2 04
-—— —— -—— el -— — ——— -— —— - — -——
-—— — -— -—— 1 T — —— —— —— — -
== === ——— = - - —— - -—= == 1 T
103 —-- 441 — 2,059 --- 188 - 170 -— 29142 ~--
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——Jotals__
Busber .1
29,998  45.6
11,320 24.8
1,083 2.4
938 2.0
412 0.9
399 0.9
379 0.8
360 0.8
288 0.8
139 0.3
116 0.3
95 0.2
S2 0.1
34 0
25 0.

14

14

13

11

1

{1

B

5

3

2

2

t

1

b

1

1

1

1

i

1

3

1

1

1
451724 ---



o JABLE_8-B__BIOHASS. (G} AND_PEECENI COMEOSITION OE_INPINGED_TaXA COLLECIED AI.JAMES . EITZPOIRICK: 1983 .
SN ). SO EER ¥AR 8FE Nay JUN. .
Nusber .2  Nusher __Z.  DMusber ..2.  DNusber ..2.  BMusber ..Z.  Nusber ..2.
Alevife 4,021 25,9 m—— == 70026 42,7 134,050 88,4 5129212 80.9 4672 38.4
Rainbow smelt 2,188 14.1 725 123 25451 14,9 65268 4,0 ° 58,243 9.2 785 4.5
Gizzard shad 15309 8.5 -e- === - - 981 0.4 59 ' — -
Brown trout 51526 35.7 — - 31186 194 2800 1.8 20248 0.4 — e
Rock bass 1,672 10.8 31954 8448 21740 18,4 20688 1.7 9445 1.5 1372 11.3
Ssallacuth bass - - === 437 3.9 940 0.6 379 1,0 4,435 34.4
Trout perch el - e == - 89 0.1 124993 2.0 136 1.1
¥hite sucker - - = .- == 24854 1.8 19722 0.3 —
¥hite rerch 258 1,7 303 5.1 -7l 0.4 20424 - 1.4 4,134 0.7 308 2.5
Yellow perch 219 1.4 354 4.0. 272 12 1,489 1.0 3,330 0.5 101 0.8
Seottail shiner 50 03 ? 0.2 - 85 0.3 4 T 50199 0.8 94 0.8
¥hite catfish -~ - — - —— e — - 4,400 0.7 —— ee-
Aserican eel —— e - - (om-  ==- —— ee- 3942 0.4 —— ae-
Cisco ——— = — —— - —— - —— e —— -
Rainbaw trout — - —— - — e ——— - 2,075 0,3 P
Burbot —— - - -—— - —— == 2,000 0,3 —— -
Stonecat o= == 146 25 -— - 84 T 998 0.2 223 1.8
¥alleve -~ - - === === e me= 15252 0.2
Sculpins 33 0.2 38 0.6 23 0.1 78 0.1 965 0.2 g 0.1
Puarkinseed 109 0.7 2 T —— e — - —— - oo em-
vhite bass 63 0.4 14 0.2 — == 3 0.2 403 0.1 -—— -
Tessellated darter - - 4 041 s~ == 16 T 620 0.4 2 7
Crayfish g 0.1 7 01 — - 42 T 214 T — -
Threespine stickleback 1 T - = 3 T 1 7 13 T e e
Yellow bullhesd —_— s 8.2 -— - — - — - — =
Black bullhead —— m— — - — - — - ——— e —— -
Lake trout -—- - == -— - —— e 148 7 e
Chain pickerel ——= = -— = —— —— —— - 112 T — —
Bluegill 33 0.2 - e ——— mae 4 T 25 1 ——— -
Coho salaon -——— - — - — - — - —— e 47 0.4
Eserald shiner 8 T o—- - —— - 2 T 22 T — -
Broun bullhead -— - — — = — - —— - —— ==
Lake chub -— - mes == - - 27 T —— - - -
Central sudainnow -— - -— === —_— = 3 T —— == ——— -
Claa {1 T —— == ——— - — - —— - — amm
Chinook salson _— - — — = — = 4 T -— —
Sunfish fasily e == — - —— = ——— me= .- - ==
Golden shiner - - - e — e -— 2 T - -
Black crarrie — == —— mee — —— — - 2 T - ——-
Total 155499 -— 5,920 160465 —~ 1551181 === 833160 -— 12,183 —

NOTE! °T* resresents @ trace percentade of less than 0.1 percent, Percent\BSe totals say not
eaual 100 percent due to roundind, -
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JARLE_4-B_{Cont.}

~ Alewife

Rainbow smelt
Gizzard shad
Brown trout
Rock bass
Ssallaouth bass
Trout perch
White sucker
Vhite rerch
Yellow perch
Seottail shiner
Uhite catfish
daerican eel
Cisco

Rainbow traut
Burbot
Stonecat
¥zlleve
Sculrins
Fuarkinseed
¥hite bass
Tessellated darter
Crayfish

Threesrine stickleback

Yellow bullhead
Black bullhead
Lake trout
Chain rickerel
Bluegill
Coho salmon
Eserzld shiner
Brown bullhead
L3ke chub
Central sudainnow
Clas
Chinook salson
Sunfish faaily
Golden shiner
Black crarrie
Totsl

JJut AlG. ...
Musber ..Z. Nusber __1.

2,059 15.7 1,045 10,7
30T 300 3.0
61077 48,3 5:600 56.1
185 1.4 - =-
123 0.9 804 8.1
- - 39 0.4
19917 14,6 15951 19.5
— - 32 03
15 0.1 7 0.1

—— - ——e oo

- - —— —

2576 19.6 — -

1#5 1,3 131 1.3
4 7T & 0
— - 2
4 1 W
— -«
— = L0

13,128 ~— 9,984

——--Jotals__.

70,7
7.7
702
2.7
2.3
105
1.4
1.2
1,2
1.0

T 08

0.5
0.4
0.3
0.2
0.2
0.2
0.1
0.1

-

: OO0 o0
R I I B B B s B B B B B B ol ol ol

|

SER OCI. NOY DEC
Number ..Y. MNumber ..I_ MNusber ..X. Nusber _.I_ WMNusher ..I..
1,531 27,0 475 33.2 3,390 49.3 9,348 11.0 680,047
871 15,4 153 2.5 202 2.9 14981 2.3 74,170
- e 554 27,3 476 &9 454842 77.3 694201
183 3.2 —— == 355 .2 -— = 251973
721 L3 400 19.7 —_— == 48 0.1 225553
& 0.1 29 1.4 454 4.6 223 0.3 144032
25 0.4 —— we= -— - m—— - 13,282
15405 24.8 —— === 1y528 22,2 — == 115375
-_ - - 13 0,2 3,869 4.3 11,181
19127 19.9 151 74 28B4 4,2 25156 2.5 9517
21 0.4 10 0.5 — - 113 0.1 5577
—— - c_—— — — - - == 44400
i - e 116 1.7 -—= —= 4,058
_— - —— - —_— - ——— === 2457
— - ——— == -— - — eme 24075
-— - .- e — - —— === 24000
150 2.7 -—— - -— == 15 T 1,893
—— - w—— = - === === === 14252
13 0.2 13 0.4 —— e-- 53 0.1 1,235
——— e -— - —- === 878 1,0 989
— ——— - = -—— - 57 0.1 208
4 0. 3 04 7 0.1 15 T 873
-4 0. 3% 1.8 52 0.8 209 0.2 822
-—_— - — - —_— 497 0.6 515
—— == — - — - _— = 354
249 4.4 — e — = —— - 24%
——— - - - — - — == 148
— - —— = - - ——— === 112
2 - 4 0,2 - ee- -~ - 73
— e e e mem eee e e Y
——— — - - e — - 33
—— e —— - — - 30 T 30
- mme mmm eee eem eme e - 27
—— — —— — == — - 25
2 T 3 0.2 - =-= —— e 5
- — -——— ——- —— ——— -~ - 4
-—— -—— == —- == 3 T 3
et -_— -— === —— e 2
T R T 2
51663 -—— 20031 - £877 -— 85135 --- 961,228
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m_MWIWMUMMMWIMIHQHL._

Y

Jay EEB , BAR APR
_busber  _Weighl - Musber Weicht  Musber  _Meight  Mumber  __Weisghi.
Alevife 1,041 331744 -— —_ 1,844 50,218 8:410 231,521
Rainbow sselt 32332 18,343 894 61130 1,758 17,518 1,132 © 119768
Trout rerch fo—- -— - — -— — 10 148
White rerch H 21185 76 21544 93 507 97 41548
Srottail shiner U 414 . 25 79 36 392 4 7
Sculrin faaily 128 279 135 318 Y 167 47 147
Threespine stickleback 8 8 - — 14 18 . 2 3
6izzard shad 8 10,988 — —_— — _— 10 11803 -
Tessellated darter -— -— 17 30 — - 11 sl
Cravtish 34 .70 17 40 -— -_— 27 78
Rock bass 30 14,032 195 33,438 107 195584 29 5,002
Yellow perch 42 1,842 17 21994 14 12944 15 21793
Saallsouth bass -— —_— — -— 7 4,587 é 11784
Pusrkinseed 8 915 8 16 - — -— —
Stonecat -— -—- 17 1,235 -— —— 2 120
Brown trout 17 481376 -— - 7 229772 2 51254
White sucker —-—- — -— - -— — 4 59355
Bluesill 8 27 -—- -—_ -— - 2 17
Eserald shiner A &7 -— - — -—- 2 4
White bass 34 329 8 118 - -_— é 897
Lake trout - —_ — - — - — -—
Aserican eel — - -— -— -— -— - —
Cisco -— — -— -— -—- —— -—- -
Central sudainnoy o -— —-— -— - - 4 44
Broun bullhead — — -— —- -— — -— -—
Claa 17 2 -— -— — -— — —
Coho s3lson —-— — — —— — — —— -
Chinook salson ——— -_— — -— -— — ~— -—
Rainbow trout -— S - - - — - -—
Chain pickerel -— — -— — — - - ———
Galden shiner — -— — - -— -— -— e
Lake chub e —— -—— -— - — 2 51
Wite catfish — - -— ——— - - - -—
Black bullhead —_— — —— _— —— — -~ -
Yellow bullhead — — 8 31078 -— -— - -
Burbol -— Y — —— -— -— -— — -—
Sunfish faaily -_ o -—- — — -— -— -
Black crarpie -— -_ — -— -— -— — —
Yalleve — -_ -_ —_ — -— — ——
Totalla) 4826 130,072 1,421 50,042 35945 117,488 91832, 2911149

———————— Sra o

3. Totals mav not egual sus at coluan or row as a result of roundinsg,
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IARLE 8-% {Cont.)
MY JUN JRIL 8U8
_ Musber _Neieht_  Mumber _Meisht.  _Musber  __Weighl.  Mumber  _Meight
Alevife 361112 7964077 880 241190 470 16,825 31125 81217
Rainbow saelt 11,702 $0,521 11447 4,084 24 24 1,389 29312
Trout perch 11844 201194 41 704 - - 30 Jog
White rerch 427 61425 10 1,595 — -— — —
Seottail shiner 455 8,080 38 48% 8 2 23 52
Sculrin fasily 518 11500 16 40 8 34 23 46
Threespine stickleback 15 20 -_— -— -— — 8 2
6izzard shad b 92 - - -— — - —
Tessellsted darter 352 943 3 8 -~ -— 8 12 -
Crayftish 59 332 -— -— 18 30 38 3483
Rock bass 48 14,479 32 71104 '8 11474 -—- —-
Yellow perch 75 51175 5 . 53 - —_ B 247
Saallsouth bass 39 91914 32 22,942 8 973 15 © 69205
Puarkinseed _— -— - -— -— -— — —
Stonecat 19 15553 10 1,155 - 24 1,332 15 1,011
Brown trout | 1 31491 —_— -— 24 49,068 30 435205
Hhitg sucker 3 21878 —— ——- 1§ 15,479 23 15,052
Bluegill 8 38 -— — — - 8 7
Eserald shiner 9 k&3 -— -—- -— -— - -—
¥hite bass 3 826 —— - - - ——— —
Lake trout 13 230 — -— —_ -— —— ol
faerican eel 5 64127 —~— -— - - - _
Cisco -— -— - —- 24 20,800 — -—-
Central sudeinnow -— -— - — — _— - ——
Brown bullhead — - — — —_ — o= -——
Claa -— — — - -_— - ~—- _—
Coho salson -— -_— 5 243 —_ —_— - -
Chinook salson 1 é -— -_— - -— -— -—
Rainbow trout | 31225 — - -_— -— -— —
Chain pickerel 1 174 -— -— -— —— -— ——
Bolden shiner b 3 -— -_— -— -— —-— ——
Lake chub ~—— —_— -— — -— -— -— —
¥hite catfish 1 £1838 -— -— — -_— — -
Black bullhead -— — -— -— -— - -— —
Yellow bullhead -— — — ——- — -— -— -—
Burbot 1 3+108 — -_— -— - — —
Sunfish faaily —— -— — -— -— — —
Black crarrie 1 2 -— -— -— -— -—
Walleye 1 1,944 ——— — -— — —_— -—
Total 51582 984,053 2739 634080 832 104,000 45945 775031
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I4BLE &-9 _(Cont.)

oI N3V, _DEC Iotals
_ Husber Meight (Musher WNeight Mumber Weisht _Musber _Neighi _Nusber _ _Wejdhl

" Alevife . 4904 11,206 14890 51250 54  25:474 10878 724751 41,806 102952273 -
Rainbow saell 9728 62373 814 11192 429 1515 30383 15,421 34,254 175:190
Trout perch 51 183 —~- — — — — -— 19778 21530
Bhite serch — - -— - 8 98 4515 28,540 51280 459484
Srattail shiner 117 156 39 7 -_— — 257 880 1,034 10,749
Sculrin fasily 88 23 3 102 -— -— 140 . - M3 1,196 30143
‘Threeseine stickleback . «— -— n— — — —_ 2,813 3,849 2,880 31920
Gizzard shad - - 16 41087 0 357 21842 5129525 20735 . 53272
Tesslelated darter . 37 . &2 2 21 3 70 117 .. $95 11280
Craytish R ¢ 22 117 280 &0 391 374 1,423 %7 . 31254
Rock bass 8 S0 . 8 il o= e &2 k1L 567 99:338
Yellow perch S1 B&24¢ .. 8 11174 21 2149 . 140 14,783 398 43,873
Seallsouth bass 8 41 8. . 28 g . 3412 88 19734 217 514819
Puxekinseed -— — — - -— — 249, LBl 265 79765
Stonecat 8 1,098 —- — —— — 16 117 1§84 71621
Brown trout 8 1,33 ~— -— B 24487 — - 97 124,172
Khite sucker 15 10,284 - - 23 114447 -— - 84 405313
Rluedill B 13 3 3 - -— — - 85 . 383
Eserald shiner ~ - - - - - - - - 45 106
Bhite bass - -_— — — —_— -— 8 444 99 21414
Lske trout -— -— - — - --- - 13 320
Aserican eel - -_— . - 15 872 -— - 20 61999
Cisco * -— - - e — -— - - 24 20,800
Central mudainnov -— —— — -— — -— -~ — 4 44
Broun bullhesd -— -— - -~ —_— -—_ 14 2y 14 234
Claa 22 14 47 25 — -— — -— 84 A1
Coho salacn — - - - - - ~-- — 5 %3
Chinook saleon - - - - - - - -— 1 8
Rainbow trout - -— - - - -~ -—- - 1 s
Chain pickerel — —_. - — -_ b - -— 1. 174
Solden shiner - — - — — --- - - 1 3
Lake chud -— — — — - -— — — 2 - 51
hite cattish -_— — -— -—, === — —— ad 1 41838
Black bullhead B 1,83 — — - -— — — 8. 1,823
Yellow bullhead — -— -— -—- - -— — ~— 8- 2213
Burbot - — — — — -— - — 1 31108
Sunfich faaily -~ — - — — -— 8 sl 8 25
Black craepie - _— - -_— - - -~ — 1 2
Walleue -—= -— -— — -— -— - —— 1 1944

150799 15277 SLib24 160674 8620708 116,005 2,590,018

Total ) 15,071 41,450 2,870
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TABLE A-10 LENGTH DISTRIRUTION OF SELECT REPRESENTATIVE IMPORTANT SPECIES IMPINGED AT
JOMES_ 8, F1IZPATRICK: 1983

SLEWIEE

LENGTR INTERVALS (iN)

30,0 50,0 70,0 0.0 110.0 130,0 150.0 170.0 190.0 210,0 230.0 250.0 270.0

DATE 49.9 49,9 89,9 109.9 129.9 149.9 169.9 189.9 209.9 229,9 249.9 249.9 289.¢
© Jan 83 0 0 0 0 0 8 42 28 3 0 0 0 0
FEB 83 0 Y 0 Ry 0 0 0 0 0 0 0 0 0
NAR 83 0 1 13 3 0 ¢ 34 86 4 0 0 0 0
APR B3 0 b A 5 é 32 228 35 27 1 0 0 0
My 83 0 2 91 15 6 13 191 3% 43 1 0 0 0
JUN 83 0 0 0 0 0 5 4 105 6 0 0 0 0
JUL 83 0 0 0 0 0 1 19 47 3 0 0 0 0
AUG 83 9 17 1 0 0 0 é 19 0 0 0 0 0
SEP 83 45 35 ) 0 0 0 2 10 1. 0 0 0 0
0CT 83 10 29 i ¢ 0 0 2 3 2 0. 0 0 0
KOV 83 0 ] 0 0 0 0 b 54 13 0 0 0 0
DEC 83 0 0 4 0 1 1 9 24 6 0 0 0 0
INTERVAL TOTALS - 44 50 14 24 13 40 3582 1027 108 2 0 0 0
RANGE

DATE P N X S KIN  MED  MAX

JAN 83 43 81 186t5 12,9 145.0 186.0 178.0

FER B3 0 0. 0,0 0.0 0.0 0.0 0.0

HAR 83 137 121 180,3 337 69,0 172.0 207.0
APR 83 3842 640 145.8 22,9 69,0 170.0 - 223.0 -
MAY 83 22516 719 15%.2 35,0 83,0 171,0 210.0
JUN 83 10 160 1734 11,4 1450 175.0 207.0
JUL 83 13 720173,7 11 149.0 173.0 207.0
AUG B3 353 52 110,7 614 30,0 74,0 1BS.O
Sep 83 571 99 48,3 437 3.0 52,0 194.0
0CT 83 196 47 72,1 454 39,0 54,0 195.0
NOVB3. 10 771737 311 53,0 180.0 204.0
DEC 83 196 45 168,5 31,5 73.0 175.0 201.0

SUMNARY TOTALS 27887 2111 156,4 37,9  30.0- 23,0

P = Number of unmeasured ordanisasi N = Musber of lengthsi MIN = Shorteét lengthi
X = Kean lengthi NED = Median lengthi SD = Standard deviationi MAX = Greatest lenathi
NA = Dats not available, '
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JABLE A-10 {Cant.)

BAINBOW.SHELT

LENSTH INTERVALS (M)

30,0 50,0 70,0 90,0 1100 30,0 150.0 170,0 190.0 210,0 230,0 250,0 270,0

DATE 1.9 69,9 899 1009 129.9 M9.9 169.9 1899 209.9 220.9 249.9 2699 289.9
JaN 83 0 3% - 4 2 14 2w 7 2 I ¢ o0 o6 0
FEB 83 4 13 19 10 12 1 5 4 1 0 o0 0o o0
HAR 83 1t 7 20 220 1 34 19 3 2 0o 0 0 0
APR 83 1 40 1272 78 & 97 63 24 4 1 1 0 0
HAY 83 0 48 203 15 53 99 98 33 4 5 4 1 0
JUN 83 0 4 S22 2 2 4 1 2 0 o o0 o 0
JL 83 o 1 1 o6 o0 o0 o0 0 o6 o0 0 0o 0
AUG 83 1 3 7 S 2 ¢ 1 0 o0 o6 o0 o0 o
SEP 83 8 s o6 2 o 0 1t 0 o0 o0 o6 o 0
acT 63 1 % 2 2 o 2 o6 o6 1 o 0o o 0
NOY 83 o 1 17 2 6 1 1 t 1t ¢ o0 o o
DEC 83 1 & 4 4 & 7 2 1t 1t 0 © 0 0

INTERVAL TOTALS 57 301 496 303 176 298 198 & 27 & 5 1 0
RANGE
DATE. P N X SO NN MED  MAX

JAN 83 244 153 97.8 34,6 51,0 88.0 205.0
FEBS8I =~ 25 B1102.9 357 45.0 94,0 200.0
NAR 83 124 122 120,3 33,7 32,0 128.0 204.0
APR 83 114 500 14,1 35,2 45,0 110.0 235.0
MAY 83 8815 714 113,64 38,4 51,0 102,06 284.0
JUN 83 215 107 77,4 2.9 51,0 73.0 172,0
AUG B3 157 49 S%.0 22,0 37,0 4S5.0 151.0
SEF 83 1249 80 55.4 14,5 42,0 53.0 140.0

DCT 83 - 44 35 6%0 315 49,0 58,0 198.0

NOV 83 18 39-81.8 337 5%.0 70,0 206.0

DEC 83 379 S3118,2 32,0 45,0 126,0 192.0

SUNMARY TOTALS 9385 1935 105.2 38.8 37,0 264,0
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TARLE 8-10 (Coot.)

-

WHITE_PERCH

LENGTH INTERVALS (MM)

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 49,9  69.% 89,9 109.9 129.9 14%.9 169.9 189,9 209.9 229.9 24%.9 269.9 289.9

- JAN 83 0- 2 0 i 0 0 0 0 0 0 0 1 0
, FEB 83 0 2 3 2 0 1 0 0 0 0 0 0 0
KAR B3 0 1 1 1 0 0 0 0 0 0 0 0 0
.APR 83 0 9 23 8 1 -0 1 3 1 1 2 1 2
KAY B3 0 25 88 25 0 0 1 3 1 3 5 2 0
JUN 83 0 0 1 0 0 0 0 0 0 0 0 0 1
CJuL 83 0 0 0 0 0 .0 0 0 0 0 0 0 0
AUG 83 0 0 0 0 0 0 0 0 0 0 0 0 0
SEP 83 0 0 0 0 0 0 0 0 0 0 0 0 0
OCT 83 0 0 0 0 0 0 0 0 0 0 0 0 0
NOV 83 0 0 0 1 0 0 0 0 0 o 0 0 0
DEC 83 0 1 28 é 0 6 0 1 0 0 0 0 0

0 40 152 44 1 1 2 7 2 4 7 4 3

RANGE
DATE P N X §b MIN  MED  MAX

———— Sowme e

0 4121,3 82,9 62,0 83,5 251.0 .
FEB 83 ] B B2.9 288 51,0 73.0 145.0 .
MAR 83 0 13 72,5 9.1 61,0 74,0 92,0
0
8

JAN 83

92 108,5 40,0 57.0 84,0 279.0
153 93.5 43.4 61,0 82,0 241.0

APR 83
NAY 83 118.

JUN 83 0 2 182,5 135.%  B7.0 1B2,5 278.0
QUL 83 0 6 00 0.0 - 0,0 0,0 0.0
AUG 83 0 ¢ 0.0 0.0 0.0 0.0 0.0
SEP 83 0 .0 0.0 0.0 0.0 0.0 0.0
OCT 83 0 ¢ 0.0 0.0 00 0.0 0.0
NOV 83 0 1 990 0.0 99.0 99.0 99.0
" DEC 63 S48 34 86,7 17,6 82,0 85.0 174.0 .
SUMMARY TOTALS &85 267 95.6 46,0  951.0 27%,0
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JARLE 4-10_{Coot.)

mou.esatu

LENGTH INTERVALS (MX)

30,0 50,0 70,0 90,0 110.0 130.0 150.0 70,0 190.0 210.0 230.¢ 250,0 270.0

DATE 49,9 69,9 89,9 109.9 129.9 149.9 169.% 189.% 209.9 229.9 249.9 29,9 289.9
JAN 83 0 0 1 1 1 0 0 1 0 1 0 o 0
FEB 83 0 0 0 0 0 0 () 0 0 0 1 1 0
HAR 83 0 0 0 I 0 6 -0 0 1 1 0 0
" APR B3 0 10 1 0 0 0 1 0 1 2 0 0
HAY 83 0 1 1 1 1 1 1 7 2 4 1 1 0
JUN 83 0 0 0 0 0 0 () 0. 0 1 0 0 0
JuL 83 0 0 0 0 0 o- 0 0 0 0 0 0 0
AUG 83 0 0 0 0 0 0 1 ¢ 0 0 0 0 0
SEP B3 1 0 0 0 0 0 0 0 1 2 1 0 1
ocT 83 0 0 0 0 0 0 0 0 0 0 1 0 0
NOV 83 0. 0 0 0 0 0 0 0 1 1 0 0 0
DEC 83 0 0 0 0 0 0 2 2 3 1 1 1 0
INTERVAL TOTALS 1 2 2 3 2 1 4 11 7 12 8 3 1
LENGTH INTERVALS (M)
RANGE
290,0 310,0 330,0
DATE 309.9 329.9 349.9 P N X SB NIN  MED  MAX
JAN 83 0 0 0 0 5 140,8 58,5 79,0 123.0 223.0
FEB 83 0 0 0 0 2248,0 2.8 24,0 248.0 250,0
HAR 83 0 0 0 0 22280 7.1 223,0 228,0 233.0°
APR 83 1 0 1 0 82093 91.0 42,0 2255 330.0
HAY 83 0 0 0 27 21 176.4 51,3 61,0 181.0 264.0
JUN 83 0 0 0 0 12170 0.0 217.0 217,0 217.0
JuL 83 0 0 0 0 0 0.0 00 0.0 0.0 0.0
AUG 83 0 0 0 0 1150.0 0,0 160.0 180.0 160.0
SEF 83 1 0 0 0 72137 83,5 43.0 224,0 303.0
ocT 83 0 0 0 0 1240,0 0,0 240,0 240.0 240.0
NOV 83 0 0 0 1 2 2065 4.9 203.0 206.5 210.0
DEC 83 0 0 0 8 10 196,9 33,1 155.0 193.0 250.0
SUMMARY TOTALS 2 0 1 386 60 1921 40,1 43,0 330.0
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TARLE _4-10_(Coot.}

o ———

SPOTTAIL_SHINER

LENGTH INTERVALS (NK)

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

DPATE 49,9 69,9 © B9.9 109.9 129.9 149.9 169.9 189.9 209.9 229.9 247.9 269.9 289.9
JAN 83 0 1 0 0 2 1 .0 0 0 0 0 0 0
FEB 83 0 1 1 1 0 ¢ 0 0 0 0 0 0 0
4R 83 0 1 1 1 1 1 0 0 0 0 0 0 "0
APR 83 0 2 0 0 0o 0 0 0 0 0 0 0 0
HAY 83 0 8 1 25 41 25 0 0 0 0 0 0 0
JUN 83 0 1 0 0 4 2 0 0 0 0 0 0 0
JuL 83 0 0 0 0 1 0 0 0 0 0 0 0 0
AUG 83 0 0 0 0 0 0 0 0 0 0 0 0 0
SEP 83 o 0 0 0 0 0 0 0 0 0 0 0 0
0CT 83 0 0 0 0 0 0 0 0 0 0 0 0 0
NOV 83 0 0 0 0 0 0 0 0 0 0 0 0 0
DEC 83 0 0 0 0 0 0 0 0 0 0 0 0 0
INTERVAL TOTALS 0 14 I 27 &2 0 0 0 -0 0 0 0
RANGE
DATE P N X SD HIN  MED  MAX
JAN 83 0 41038 330 550 113.5 1320
FEB 83 0 3 76,7 197 SO0 88,0 90,0
HAR 83 0 5 98.8 20,2 60,0 97,0 134.0
AFR 83 0 2 595 &4 S50 595 &40
HAY 83 233 100 112.8 20,8 50,0 114,0 142.0
JUN 83 0 7113.7 27,0 55.0 122,0 135,0
JuL 83 0 1116,0 0,0 1180 1180 1180
AUG 83 30 0.0 00 00 00 0.0
0CT 83 50 00 0.0 0.0 0.0 0.0
NOV 83 6 0 0,0 0.0 0.0 00 0.0
DEC 83 33 00 00 00 00 00 0.0
SUNMARY TOTALS 290 122 110.2 23,2 50,0 - 142,0
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TABLE 8-10_{Cant.}

SHALLSDUTH_BASS

LENGTH INTERVALS (HM)

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 49.9 49,9 B%.9 109.9 129.9 149.9 169,97 189.9 209.9 229.9 249.9 269.9 289.9
Jax 83 0 0 0 0 0 0 0 0 0 0 0 0 0
FER 83 0 0 0 ¢ 0 ¢ 0 0 0 0 0 Y ¢
HAR 83 0 4 0 0 0 0 0 0 0 0 0 0 0
APR 83 0 0 2 0 0 0 0 0 0 0 0 0 0
HAY 83 0 1 4 1 0 0 0 0 0 0 0 0 1
JUN 83 0 0 0 0 0 0 0 ] 0 0 0 0 1
JuL 83 0 0 0 0 0 0 0 0 0 1 0 0 0
AUG 83 0 1 0 0 0 0 0 0 6 0 0 0 0
SEP B3 0 0 1 0 0 0 0 0 0 0 0 0 0
OCT 83 0 0 0 0 0. 1 0 0 0 0 0 0 0
NOV 83 0 0 0 0 0 0 0 0 0 0 0 0 0
" DEC 83 0 0 0 4 2 0 0 Y] ] 0 0 0 0
INTERVAL TOTALS 0 2 7 S 2 1 0 0 0 1 ¢ 0 2
LENGTH INTERVALS (MX)
RANGE
290,0 310.0 330.0 350.0 370.0
DATE 309.9 329.9 347.9 369.9 389.9 P N X SD HIN  HED  MAX
JAN 83 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0
FEB 83 0. 0 0 6 .0 0 0 0.0 0.0 00 0.0 0.0
HAR 83 0 0 0 0 ¢ . 0 13950 0.0 395.0 395.0 395.0
APR 83 0 0 ¢ 0 0 0 3 186,0 180.1  81.0 B3.0 374.0
HAY 83 ¢ Y 0 0 0 14 11 221,5 166,7 63,0 94,0 428.0
JUN 83 0 0 0 2 2 0 4 358.5 47,3 270.0 370.0 404.0
JuL 83 0 0 0 0 0 0 1221,0 0.0 221,0 221,0 221.0
AUG 83 0 0 6 0 1 0 22,0 224,9 £3.0 222,0 381.0
SEP 81 0 0 o 0 0 0 1 73,0 0,0 73.0 73.0.73.0
0cT 83 0 0 0 0 0 0 . 1130 0.0 1310 1310 131.0
NOV 83 0 0 1 0 0 6 1.340.0 0.0 340,0 340.0 340.0
DEC 83 0 0o 0. 0 0 0 4 108,0 14,3 91,0 102,0 126.0
SUMMARY TOTALS - 0 0 1 2 83,0 428.0

[

19 33223.8 1454
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TABLE B-1 EXCEPTIONS TO STANDARD OPERATING PROCEDURES FOR IMPINGEMENT

AT NINE MILE POINT NUCLEAR STATION UNIT 1

30 MAR 1983

6 APR 1983

21 APR 1983

17 MAY 1983

18 MAY 1983

24 MAY 1983

7 DEC 1983

Void Impingement Sample - Traveling screen No. 12 was not
functioning at the onset of the 30 March 1983 impingement

- . sample. During the collection period, the screen was repaired

and rotated. This introduced fish irto the sample that were
impinged previous to the start of the sample. The sample was
rescheduled and completed on 31 March 1983.

Loss of Impingement Sample - During the collection period, high
volumes of detritus caused the sample to overflow the
impingement basket. An undetermined amount of sample was lost.
The sample was rescheduled and completed on 11 April 1983.

Loss of Impingement Sample — During the collection period, high
winds and waves brought large quantities of detritus into the
cooling water intake. The sample overflowed the impingement
basket and an undetermined amount of sample was lost. The
sample was rescheduled and completed on 26 April 1983.

lose of Sample -~ During the collection period, high volumes of
detritus caused the sample to overflow the impingement basket.
An undetermined amount of sample was lost. The sample was
rescheduled and completed on 20 May 1983.

Loss of Sample - During the collection period, high volumes of
detritus caused the sample to overflow the impingement basket.
An undetermined amount of sample was lost. The sample was
rescheduled and completed on 27 May 1983.

Loss of Sample -~ During the collection period, high volumes of
detritus caused the sample to overflow the impingment basket.
An undetermined amount of sample was lost. The sample was
rescheduled and completed on 28 May 1983.

Loss of Sample - During the collection period, high winds and
wvaves brought large quantities of detritus into the cooling
vater intake. The collection basket overflowed and an
undetermined aemount of sample was lost. The sample was
rescheduled and completed on 12 December 1983.

NOTE: No impingement samples were missed during the 1983 sampling season.
Whenever possible, samples were rescheduled using randomly selected days
as required by the Environmental Technical Specifications, where

applicable.

ot e



TABLE B-2 EXCEPTIONS TO STANDARD OPERATING. PROCEDURES FOR IMPINGEHENT

AT JAMES "A. FITZPATRICK NUCLEAR POWER PLANT

8 MAR 1983

20 APR 1983

20 JUL 1983

11 oCT 1983

26 OCT 1983

Rescheduled Sample — The scheduled impingement sample for

8 March 1983 could not be set. The traveling screens were
tagged and could not be operated. The sample was rescheduled
and completed on 18 March 1983.

Logs of Impingement Sample -~ During the-collection period,
high volumes of detritus caused the sample to overflow the

impingment basket. An undetermined amount of sample was lost.
The sample was rescheduled and completed on 25 April 1983.

Rescheduled Sample — The impingement sample to be collected on
20 July 1983 was rescheduled so that maintenance could be
performed on the wash trough. The sample was rescheduled and

" completed on 28 July 1984.

Rescheduled Impingement Sample ~ A full-scale test of the
radiological emergency response system limited access to the

power plant on the scheduled impingement collection day of
12 October 1983. The sample was rescheduled and completed on
28 October 1983.°

Rescheduled Impingement Sample - Maintenance work on the
overhead crane prevented the impingement sample from being set
as scheduled. The sample was rescheduled and completed on

29 October 1983.

NOTE: No impingement samples were missed during the 1983 sampling season.

Whenever possible, samples were rescheduled using randomly selected days
as required by the Environmental Technical Specifications, where
applicable. -
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APPENDIX C

CONDITION OF FISH: ABNORMALITIES, DISEASES, AND EXTERNAL PARASITES

Fish collected in the impingement samples were checked for any outstanding
abnormalities, -diseases, or external parasites and for general physical
condition. Thirteen species from impingement were found to have some type of
sbnormality or affliction.

Rainbow smelt and sculpins from impingement collections were most commonly
found to have afflictions. Sculpins exhibited an internal abdominal tumor
characterized by one or more white sacs. Fungus (Saprolegnia) affected rainbow
smelt caught in April and May. Other abnormalities observed on.rainbow smelt
were: 1 occurrence of "pug nose" (deformity of smout) and 2 occurences of
scoliosis (curvature of the spine). .

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 golden
shiner and rock bass. Only onme individual of golden shiner was found with the
infection, however, 3 individual rock bass were similarly infected. Fungus
affected a few individuals of each of the following species: gizzard shad,
vhite perch, yellow perch, brown trout, stonecat, and alewife. An occasional

" lamprey scar was observed on white sucker and brown trout. Other incidents of

disease affected a variety of species. A brown trout exhibited 'a broken and
torn jaw. A smallmouth bass had "pug nose"™. A trout perch had scoliosis. One
sculpin had a tumor-like growth under the pectoral fims.

Overall, the physical condition of the fish collected in impingement samples
was healthy. Some alewife, gizzard shad, and sculpin had hemorrhaging around
the head. 'Rainbow smelt and alewife occasionally had vertical lacerations on
their sides. These could have been caused by the impingement collection gear.
Scars and other abnormalities were most likely maturally caused and not a
direct result of power plant operationm.
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TABLE D-1

SCIENTIFIC AND COMMON NAMES OF ALL TAXA COLLECTED IN 1983

Scientific Name

Alosa pseudoharengus
Ambloplites rupestris
Anguilla rostrats
Catostomus commersoni
Centrarchidae
Coregonus artedii.
Cottus spp.

Couesius plumbeus
Cyprinidae

Dorosoma cepedianum
Etheostoma olmstedi
Esox lucius

" Family Cambaridae

Gasterosteus aculeatus
Ictalurus catus
Ictalurus melas
Ictalurus natalis
Ictalurus nebulosus
Lepomis gibbosus
Lepomis macrochirus
Lots lota
Micropterus dolomieui
Mollusca
Morone americana
Morone chrysops .

Notemigonug crysoleucas
Notropis atherinoides

Notropis hudsonius

. Noturus flavus

Oncorhynchus kisutch

Oncorhynchus tshawytscha
Osmerus mordax

Perca flavescens

Percopgis omisgcomaycus
Pimephales notatus

Pomoxig nigromaculatus
Rana spp.

Rhinichthys atratulus
Rhinichthys cataractae
Salmo gairdneri

Salmo trutta
Salvelinus namaycush

Stizostedion vitreum vitreum

" Umbra limi

Common Name

" Alewife

Rock bass
American eel
White sucker
Sunfish
Cisco
Sculpins
Lake chub
Shiners

"Gizzard shad

Tessellated darter
Northern pike
Crayfish
Threespine stickleback
White catfish
Black bullhead
Yellow bullhead
Brown bullhead
Pumpkinseed
Bluegill

Burbot

Smallmouth bass

~Clam and clam shell

White perch
White bass
Golder shiner
Emerald shiner
Spottail shiner
Stonecat

Coho salmon
Chinook salmon
Rainbow smelt
Yellow perch
Trout perch
Bluntnose minnow
Black crappie
Tadpole
Blacknose dace
Longnose dace
Rainbow trout
Brown trout
Lake trout

. Walleye

Central mudminnow




