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SUMMARY

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.

Impingement sampling at Nine Mile Point Unit 1 during 1983 resulted in the
collection of 32 taxa; 29 fish species or other taxa, one 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 Mile 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
abnormalities found were most likely naturally caused and not a direct result
of power plant operation.

No alterations to the existing fish community or population levels occurred as
a direct result of power plant operation in the Nine Mile Point area as
determined by the 1983 impingement data. In comparison to the standing stock
estimates (O'Gorman and Bergstedt 1983, personal communication) foi 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 Bp. 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 non-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-XWe 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.

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 in 1983 at the Nine Mile
Point power stations.
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2. MATERIALS AND METHODS

122.1 IN-PLANT STUDIES

2.1.1 Impingement Samplinz

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.

I A subsampling routine was devised for occasions when high impingement rates or
high debris loads were encountered. The subsampling technique was based on3 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. TheI 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

*X of common and their associated scientific names are included in Appendix D.
3 For each taxa collected, total number and total 'weight were determined. In

addition, individual lengths and individual weights were recorded for a maximum
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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 Samplini Days Per Month(8)
Nine Mile Point James A. FitzPstrick

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 4

December 4 4

Total 78 78

(a) Days assigned within each month were selected randomly using
random number tables (Rand Corporation 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 Technical Specifications were amended to delete
non-radiological 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 0.1 gram for specimens less than 10 grams, to the nearest 1.0 gram
for specimens between 10 and 2,000 grams, and to the nearest 25 grams for
specimens over 2,000 grams based on the precision of the scales used for
measurement. Any unusual 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 = c (x)
v

where

D total estimated impingement
c 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 impingement estimate was then calculated by adding the 12 monthly
impingement estimates.

2.2 WATER QUALITY DETERMINATIONS

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.

2-3



3. RESULTS

3.1 IN-PLANT STUDIES

Nine Mile Point Unit 1 and James A. FitzPatrick power plants have once-through
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 impinged 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-1 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 l;00o 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 rainbow 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 collections.

Ninety-six percent of the total biomass collected at Nine Mile Point Unit 1
during 1983 was comprised of alewife, 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
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TABLE 3-1 RECORD OF OUTAGES AT NINE MILE POINT UNIT 1 AND JAMES A. FITZPATRICK
POWER PLANTS DURING 1983

Nine Mile Point Unit 1
Outage Outage

Start Date Duration (Days)

1 JAN* - 155

28 JUL 3

James A. FitzPatrick
Outage Outage

Start Date Duration (Days

lO JAN 5

18 JAN 6

4 JUN 91

* Plant shutdown started 20 March 1982 and continued' to 4 June 1983.
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TABLE 3-2 NUMERICAL ABUNDANCE AND PERCENT COMPOSITION OF IMPINGED
TAXA COLLECTED AT NINE MILE POINT UNIT 1. 1983

Species Name Number Collected

Alewife -

Rainbow smelt
Sculpin family.
White perch
Tessellated darter
Gizzard shad
Trout perch
Spottail shiner
Crayfish
Threespine stickleback
Yellow perch
Smallmouth bass
Rock bass
Stonecat
American eel
White sucker
Chinook salmon
Clam
Emerald shiner
White bass
Bluegill
Unidentified fish (damaged)
Blacknose dace
Longnose dace
Burbot
Pumpkinseed
Tadpoles
Rainbow trout
Northern pike
Shiner family
Bluntnose minnow

-Brown bullhead
Black crappie

Total

42,910
3,999

763
348
264
236
219

*192
120
54
43
32
25
23
20
10

8
6
3
3
3
3
2
2
2
2
2
1
1
1
1
1
1

49,300

Percent Composition

87.0
8.1
1.5
0.7
0.5
0.5
0.4
0.4
0.2
0.1
0.1
0.1
0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

100.0
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Unit 1, 1983.



TABLE 3-3 BI0M1ASS (G) AND PERCENT COMPOSITION OF.
NINE MILE POINT UNIT 1. 1983

IMPINGED TAXA COLLECTED AT

Snecies Name Weight Collected Percent Composition

Alewife
Gizzard shad
Rainbow smelt
White perch
White sucker
American eel
Yellow perch
Rock bass
Sculpin family
Trout perch
Burbot
Smallmouth bass
Spottail shiner
Rainbow trout
Stonecat
Tessellated darter
Crayfish
Brown bullhead
Chinook salmon
Northern pike
Pumpkinseed
White bass
Bluegill
Threespine stickleback
Unidentified fish (damaged)
Clam
Longnose dace
Emerald shiner
Tadpoles
Black crappie
Blacknose dace
*Bluntnose minnow
Shiner family

Total

1,193,085
46,813
24,861
12,644
7,945
5,950
5,346
3,740
2,746
2,428
1,947
1,861
1,761
1,624
1,516

568
493
327
184
131
108

97
.77
67
47
21
13
13
9
7
5
2
1

1,316,437

90.6
3.6
1.9
1.0
0.6
0.4
0.4
0.3
0.2
0.2
0.1
0.1
0.1
0.1
0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<O.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0. I
<0.1
<0.1

100.0
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I 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 Distributions

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 theI total catch during those months. Rainbow smelt ranked second in abundance
during April, May, and June, accounting 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
summer 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). In August and September, 51 and 84 percent, respec-
tively, of all alewife -collected were young of the year. Collections ofI 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 inI. 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.

White perch were found in the impingement samples at Nine 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

i 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 impingementI 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

I 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 mere non-fish species: a mollusk and a crustacean. Alewife andI 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, spottail shiner, and yellow perch.I 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 the3 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. FitzPatrick.

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 61,4063 or 52.9 percent of the total. The rainbow smelt population impinged in 1983
was 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 estimated impingement 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 atI 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. High
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).

3 Alewife and rainbow smelt co-dominated during 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 of3 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
X shad increased in the collections (360 were collected in 1983 as opposed to 265

in 1982).
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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
Rainbow smelt 11,320 24.8
Trout perch 1,083 2.4
White perch 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
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TABLE 3-5 BIOHASS (G) AND PERCENT COMPOSITION OF IMPINGED TAXA
COLLECTED AT JAMES A. FITZPATRICK, 1983

Species Name Weight Collected Percent Composition

Alewife
Rainbow smelt
Gizzard shad
Brown trout
Rock bass
Smailmouth 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

70.7
7.7
7.2
2.7
2.3
1.5
1.4

- 1.2
1.2
1.0
0.6
0.5
0.4
0.3
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0 .1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0 .1
<0.1
<0.1

100.0
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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 11 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
were 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 Water 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 front of
the trash bars) by EA personnel. Discharge temperatures were measured in the
discharge canal by UA 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 August. Discharge
temperatures (when the plant was operating near generating capacity during June
through December) on sampling days varied from a low of 6.9 C on 7 December to
a high of 41.1 C on 9 August (Table A-1).

At James A. FitzPatrick, intake temperatures measured by EA on sampling days
reached a minimum of 0.3 C on 19 January and a maximum of 23.9 C on
5 September. Discharge temperatures during plant 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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4. ENVIRONMENTAL IMPACT ASSESSMENT

fl 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

M Specifications (Table 4-1) or exceed the monthly maximum limit by greater than
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.

3 be included in the annual report. The results of impingement studiesas
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 relatedI 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 requirementI for impingement sampling is contained in the station's SPDES Permit. The
James A. FitzPatrick Nuclear Power Plant Environmental Technical Specifications
were 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

* Nine Mile Point Unit 1 SPDES Permit.

4.2 IMPINGEMENT COLLECTIONS AT NINE MILE POINT NUCLEAR STATION UNIT 1 AND
JAMES A. FITZPATRICK 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 the3 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 diversity from 1982 and
attributable 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; lower 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 course3 of the shut down, the operation of the main circulating water pumps was
generally reduced to one or two of the three existing pumps.
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TABLE 4-1 COMPARISON OF SPECIFIED MONTHLY IMPINGEMENT RANGES AND

ACTUAL SAMPLING RESULTS OF NINE MILE POINT UNIT 1. 1983

Daily Average
Month Low*

Number of Fish
Hibh* Actual Daily Average

JAN
FEB
MAR
APR**
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

231
211
482

5,552
8,501
1,366

718
0
0

154
103
294

* 631
718

2,864
20,923
50,759
3,213
2,648
5,020
1,397

338
1,565

-, 1,713

1 fish/day
33.50
350.5
2,123

325
857
280
131
53

219
33

203

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

Station Unit 1 Environmental Technical Specifications.
** The requirement of daily average 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.
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TABLE 4-2 COMPARISON OF SPECIFIED MONTHLY MAXIMUM IMPINGEMENT
ALLOWANCES AND ESTIMATED MONTHLY IMPINGEMENT FOR
1983 AT JAMES A. FITZPATRICK

Month Monthly Maximum* +50 Percent* Total Estimated Impinged

JAN
FEB
MAR
APR**
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

41,596
16,646
22,595

413,854
1,750,162

131,769
67,249
33,708
31,570
32,428
87,928
30,837

62,394
24,969
33,893

620,781
2,625,243

197,654
100,874

50,562
47,355
48,642

131,892
46,256

4,775
1,404
3,945
9,813

51,497
2,739

816
4,907

15,034
2,707
1 ,217

16,292

* From Table 4.1.1-2, Section 4.1.1-B of the James A. FitzPatrick
Nuclear Power Plant Environmental Technical Specifications.
The reportable monthly maximum estimated 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. In
order to be consistent, this table shows the monthly maximum
plus 50 percent for the remainder of the year.
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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 species. Rainbow smelt has been
second in abundance during 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 were 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 dominant, species 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
Jame~s A. FitzPatrick.

Estimated annual impingement at both power plants has been highly variable over
the years. Estimated annual impingement 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
were 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. In
comparison to the standing stock estimates (O'Gorman and Bergstedt 1983,'
personal communication) for the two most abunidant impinged species, alewife
(4-4.5 billion) and rainbow smelt (0.5 billion), the numb'ers 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 1 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 patterns,
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. After 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-fish 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 I on 7 April. O'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 observations. 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, 81 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 I
depth of 250-300 feet (TI 1978). Historically, Lake Ontario was listed as an
oligotrophic lake with the principal offshore fish stocksaconsisting of
Coregonus op., lake trout, and burbot (Christie 1974). Lake Ontario as well as
the other Great Lakes have undergone some extensive biological changes.
Lamprey 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 1870a and the rainbow
smelt in 1912 added additional pressure to the changing natural fish community.

Aquatic collections in the vicinity of Nine Mile Point have been in progress
since the 1960s through 1982. During the 1960s and early 1970s, studies on the
current flow patterns and aquatic populations were conducted by Dr. J.F. Storr

.under contract to Niagara Mohawk Power Corporation. From 1973 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 Nine 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. In addition,
trawls were conducted by the New York State Department of Environmental
Conservation (KYSDEC) in the spring of 1977 (Elrod et al..1978) and by the U.S.
Fish and Wildlife Service (FWS) and NYSDEC in 1978, 1979 (Elrod et al. 1979,
1980), and .1980 and 1981 (O'Gorman and Bergstedt 1982, 1983 personal
communication).

Data collected from impingement samples suggests that the fish community
structure in the Nine Mile Point vicinity during any given year varies
seasonally from one of low species diversity during the winter and early spring
to one of high species diversity from spring to fall. However, 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 among species and
variable environmental factors. The occurrence of certain dominant species in
the impingement collections generally coincided with spawning behavior (e.g.,
rainbow smelt and alewife in the spring collections). However, 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.g., Christie 1974;
Elrod et al. 1979, 1980; Scott and Crossman 1973).

Christie (1974) using experimental gill 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 ini Oswego, New York, Lawler, Matusky and Skelly Engineers
(LMS 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 j
alewife abundance appears to be periodic large die-offs of the alewife stocks
during the spring, possibly due to low temperature shock (iraham 1956, in Colby
1971) reported since their introduction in the Great Lakes. In recent years
the greatest numbers were recorded in 1974 and 1976 (LMS 1975, 1977).
According to the FWS and NYSDEC (Elrod et al. 1979, 1980), the population of
alewife declined because of a die-off during the severe cold winter of 1976-
1977. Losses 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 (O'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).

Rainbow smelt populations have also displayed 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 also been noted to suffer large population losses
possibly as a result of disease (Van Posten 1947, in Scott and Crossman 1973),
as noted in Lake Euron 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
rainbow smelt (Christie 1974) was noted to decline in Lake Ontario from 1960
through 1970 and then increase after 1970. Studies by NYSDEC and FWS indicated
an 11-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 (O'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).

Impingement 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 a 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
range 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 populations in the
vicinity of Nine Mile Point are the result of fluctuations in natural mortality
and variation in both localized and lakewide spawning success of various
species which compose the local fish community. Such oscillations in popula-
tion size of various species should not be confused with community instability
in an ecological-sense. Stability has numerous definitions and connotations
with respect to 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 a system and its
ability to oscillate about and return to some "equilibrium 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 anthropogenic factors in the biotic and
abiotic environment.

4.5 SUHMARY

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); fish populations 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 among
species and variable environmental factors. While certain fish species around
Nine Mile Point, such as alewife and rainbow smelt, exhibit wide fluctuations
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 plant 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 threatened fish species were collected in the Nine Mile
Point area during 1983. No Corbicula 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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Date

*71

8

* 10

13
14

* t5
16

1 17

18
* 19

20
21
2?
23

* 24
25
26
27
la

1219
1 30

21

STATION:

No. of
Circulatins

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0*
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

dine Mile-Eailol

No. of
service

aiterzuns
Total Voltse (43) of

35 p72 .6
35P972.6
35P972.6
51 778. 8
51,778. 8
51,778.8
51,778.8
51 ,778.8
51,778.8
51,778.8
51,778.8
51 ,778.80
519778.8
51,778.8
51,778.8
51,778*8
5IP778.8
51,778*8
51 p778. 8
-51,78.8
519778.8
519778.8
51,778.8
61,044#5
61,044.5
619044,5
61,044 .5
61,044*5
61,04M4.5
61,044.5
61,044,5

Mean Electrical

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0hrt

-Ie aCuuesjCL
bdake Discbare

MA NA
NA NA
NA MA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA* NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
MA NA
NA MA
HA MA
NA NA
NA NA
NA NA
NA NA
MA NA
NA MA
NA NA
MA NA

IWONI: Jaouarm3

I

STATION: Hii"1aPP oint MONTH: Eebwaz.L 3

Uo. of
Circulating

Date Uliez2ur s

No. of
Service

Vataer es

1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0/2
9 2

10 2
11 2
12 2
13 2
14 2
15 2
16 2/0
17 0
I1 0
19 0
20 0/2
21 2
22 2
23 2
24 2
25 2
26 2
27 2
28 2

Total Volme to3) of
IaLep lope-.

30,522.2
30,S22.2
30-522.2
27,252.0
27M252#0
27.252.0
27,252.0

305,222.4
708,552.0
712,912#3
709,097.0
711,822.2
711B,22.2
711,822.2
711,822.2
413,685.4

33M,.s
33,m.5
33,92.5

179,B63.2
7t5p092.5
715i092.5
715,092.5
715,092.5
709,097.0
709,097.0
709i097.0
709,097.0

Mean Electrical
_outmuLLtlle

NA
MA
NA
MA
NA
NA
MA
NA
HA
MA
NA
NA
NA
MA

.NA
NA
NA
MA
NA
NA
NA
NA
NA
NA
MA
NA
MA
MA

NA
NA
NA
NA
NA

NA
NA

INANA
NA
MA
MA
'NA
NA
NA
MA
NA
MA
NA
NA
.NA
NA
NA

MA

_maktjes4CL
htae nli-chage

I

A-1
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STATION: Mice Mile-Poiat mr: Baca 1283

I
I

I
I
I
I
I
I
I
I

No. of
Circulating

Bake MateLzEais

1 2/0
2 0
3 0
4 0
5 0
a 0
7 0
8 0
9 0

10 0
11 0
12 0
13 0
14 0
15 0
16 0
17 O
is 0
19 0
20 0
21 0-
22 0
23 0
24 0
25 0
26 0
27 0
28 0
29 0
30 0
31 0

STATION:

go. of
Circulating

Dale Maur hae

1 0/2
2 2
3 2
4 2
5 2
g 22

27 2
0 2
9 2

10 2
it 2
12 2
13 2
14 2
15 2
16 2
17 2
i1 2
19 2
20 2
21 2
22 2
23 2
24 2
25 2
26 2
27 2
28 2/1
29 1/2
30 2/0

No, of
Service

materEtus
Total Voluse (W3) of
.. atez2tueed

27,797.0
270797.0
27,797.0
270797*0
27,77.0
27,797,0
27,797.0
27#797,0
27,797.0
I1,90.
284342,1
57.229.2
57 ,229 2

57.229.2
57.229.2
57.229,2
57w229,2
57,229.2
57.229.2
57#229,2
57t229.2
57,229.2
57.229,2
44s148.2
446148,2
4A'148.2
44P148.2
44. 148.2
44 148.2
44148.2

Mean Electrical

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
00
0
0
0
0
0
0.
0
0
0

0l

NA
NA
NA
NA
NA
NA
NA
NA
NA
KA
NA
NA
NA
NA
NA
NA
UA
HA
NA
NA
KA
NA
NA
NA
KA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
KA
NA
NA
NA
NA
NA
KA
NA
NA
NA
NA
NA
NA
NA
HA
KA
NA,
NA
NA
NA
NA
NA
NA
NA
NA
NA

__Iemeeatutes.JCLI
ltaki Dischade

i

.

Mioe-Bileoist rtnw : ezfl-1283

I

No. ot
Service

Water .Ewe

I
1
1
1
1
1
.1
I
I
I

1
1
I
1
1

1
*1

Total Voluse (W3) of

19419t829.2
I.419829.2

19419,829.2
1.419,829.2
1.419P829.2
1i419,82W92
1,419.02.2t419,829,2

1.419,829.2
4W19#829.2

1419J829.2
1.422,009.4
1422,009.4
1W422,009.4
1,404Y023.0
1.4064023.4
1,409t473*4
1409,473.4
1409,473,4
1.409.473.4
19409P473#4
19409 473.4
.409.473.4

1W376.771.0
898,225.9
472549.77.

A-2

Kean Electrical

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
-0
.0
0
0
0
0
*0
0

.0
0
0
0
0

_0

0

__IeageraturesACL
Imake Dischazie

NA NA
NA NA
ItA *-NA
HA HA
NA NA
NA NA
NA NA
NA HA
NA NA
NA NA
NA NA
NA KA
NA NA

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA KA
KA NA

NA NANA NA
NA KA
KA NA
NA NANA KA,
NA NA
NA NA
NA NA



- -TAN r A=j -(cant, I - -

STATION:

No, of
Circulutinr

Dau maes

Him dile-EciD IKOTH: bIM1283

No. of
Service

Vaeems

1
2
3
4
S
6
7
8
9

10
11
12
13
14
IS
16
17
18
-19
20
21
22
23
24
25
26
27
28
29
30
31

0
0
0
0
0
0

0
0/2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Total Voluse (.3) of

46P973,4
464873.4
46873.4
46,873.4
46,873.4
46,873.4
46,873.446,873,4

652,412.9
1409t473.4
1.409.473.4
lv409.473.4
1.4319275,0
1W431W275.0
1.431.275,0
1W431W275.0
1,431.275.0
1,431P275.0
1.431.275.0
1.431P275.0
1431.275.0
1.431.275.0
1P4294,39.9
1.429#639.9
1.29.639.9
1.429o639.9
1.434.545.3
1,4346545.3
1.34.545.3
1.4346545.3
1W.3445.3

Mean Electrical
DtrULLmVeL

0
0
0
0

.0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0

*0
0
0
0
0
0
0
0
0
0
0

aT ZAhinesJCL
Tnalke Dscharle

NA
NA
NA
IA
NA
NA
NA
NA
NA
NA
IA
NA
NA
NA
KA
NA
NA

NA
UA
NA
NA
NA
NA
NA
HA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
KA
NA
NA
NA
NA
NA
NA
NA
NA
KA
NA
NA

i
1

STATIO': Hin- Iilednot MONTH: -h-v 1283

No. of
Ci rculating

Date VaLgt-Ews

*No. of
Service

Matez..hses
Total Voluse (43) of

Jbtezhmeed

1
2
3
4
5
a
7
8
9

10
11
12
13
14
i5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

1.434.545.3
1.434.545,3
1.434v545.3
1,434,545.3
10434,545.3
1,321,177.0
1291.744,8
1.4469536.2
1.446,36.2
1,44,536,2
1.446t536.2
1P446536.2
1,44,536.2
19450896.5
1#4501896.5

* M4 0.96.5
193,954,6

1493.954.6
1.493p954.6
148443*.9
1p484d143.9
1.484P143.9
1,484,143.9
1P470.517.9
1#470s517.9
194709517.9
1.470.517.9
104706517.9
1.4706517.9
14990405.0

A-3

Henm Electrical

0
a
0
0

84
154
269
373
438
435
462
505
530
517
501
540
593
599
501

603
607
602
595
584
593
589
5b5
604
608
606

.. IeazettuzesjtCL
biake Discbhae

NA
NA
NA
NA

11.6
12.6
12.3
13.3
12.9
12.7
13.7
13.9
15.2
16.3
15.8
15.9
17.4
17.9
19.1
14.8
1.9
15.5
16.0
20.1
17.1
20.3
20.9
14.4
9.2
8.8

KA
NA
NA
KA

15.7
21.3
23.2
23.5
24.6
24.5
26.2
27.6
29.1
30.4
30.3
30.9
33.8
34.9
36,4
32,2
31.2
32.6
33.3
37.2
34.2
37.6
38.3
31,5
26,1
25.9



AL
I¶ONHI Juls128i93

i
STATION: Nice HUL-Poid

Date

1
2
3
4
5
6
7
8
9

10
11
12
13
14
i5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

No, of
Circulatird
Wtet-tus

2.
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

STATION:

N. of
Service

mateLlms

2
2
2
2
2
2
2
2
2
2
2
2
2
22
2
2
2
2
2
2
2
2
2
2
2
S.

2
2
2
2

Total Volume (.3) of
vateLrhed

1,499405,0
19,405.0
1,4n99405,0
1,499,405,0
1,499,405.0
1,499,405.0
1,499,405,0
149,4"05,01 .404.0
1,499,405.0
1,49?1,405,0
1,M9405,0
1,499405.0
1,M9405.0
1,499405,0
1,499,405,0',499,405.0
1,M9405.0
1,499,405.0
1,499,405.0
1,499,405.0
1,499,405.0

1,499P405.0
1,499,405.0
1,499,405.0

1w4MP405.0

1,493,954,6
1,93,954.61,4939954.6
1,49954,6

Kean Electrical
Duteut-MeL

597
570
585
581
584
583
584
584
494585
586
58586588
118
365
540
582
580
557
560565
564
574 '
575562197

0
0
0

13.7

eIeIteeatues-1CL
Intake Dischatge

13.9
18.8
19.7
21.3
21.3
21.3
21.1
20.8
20.7
20,7
21.0
21.4
21.121,1
21,7
20,8
21.8
21,6
21,6
22.3
22.3
23,1.
22.1
22.3
22,2
22.6
23.1
23.5
23.4
23,1

2B.0
33.3
36.2
36.9
38.5
38.4
38.4
38.2
35.8
37.8-
37.8
38.3
38.8
38.5
38.4
30.3
30.9
38.1
39,2
38.6
39,3
39,2
39.9
38.9
38,8
38,6
37.6
28,2
24.0
23.9
25,6

I,

sI
i

KO)THh: P9SU?283

Date

1
2
3
.4.
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
215
26
27
28
29
30
31

No. of
Circu1atird
YaLe.tEum2s

2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2

2
2
22
2

No, of
Service Total Volume (.31 of

2 1,493,954,6
2 1,493,954.6
2 . 1,493,954,6
2 1,493,954,6
2 10493,954,6
2 19493,954,6
2 1,493,954.6
2 1,525,021.5
2 1,525,021.9
2 1,525,021,
2 1,511,395.9
2 1,511,395,9
2 1,511,395.9
2 1,511395.9
2 1,511395.9
2 1,511,395.9
2 1,511,395.9
2 1,5111395,9
2 1,511,395.9
2 1,511,395.9
2 .- 1511,395.9
2 ' 1,511,395.9
2 1,511,395.9
2 1,511,395.9
2 1,511,395.9
2 1,511,395.9
2 '1,511,395.9
2 - 1,511,395.9
2 1,511,395.9
2 1,511,395.9
2 1,511,395.9

A-4

Mean Electrical
-Auiut-M~el-

278
474
554
573
578
569
554
548
547
569
57
579,
541
604
607
607
603'
597589586

589
587
587
587
586
582
581582
573574

IeuIneaLureusJCL
hAUae Dischare

23.1
23.2
23.3
23,3
23.3
23,9
24.2
24.3
24.6
23.8
22,6
13.1

9.8
12,9
9.3
8.9

11,4
11.6
16,6
19.3
19.7
20.3
20.8
20.9
20.3
20.4
21.6
21.8
21.3
22.0
22.8

34.6
37.3
39.6
40.3
40,4
40.9
40.9
40.9
41.1
40.6
39.6
30.1
26.9
26.7
27.3
26.6
28.?
31.3-
34.8
36.7
37.0
37.7
38.1
38.1
37.5
37.8
39.0
39.1
38.4
39,4
40,3



I

i T- AF A-1 It j-

I
STATION:

No. of
Da rcilatiim

Date Nate :~tts

mine bileoid . WaoTH: Seatesber1283

*o. of
Service

vaub~s

I
I
I
I
I
I
I

1
2
3
4
5
6
7
8
9
10
21
12
13
14
is
16
17
18
19
20
21
22
23
24
25
26
27
28
29
31

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

-2
22
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

.2
2
2
2
2

Tolal Volue W3) of

1.511,395.9
16531,562,4
1,531,562#4
1,5314562,4
1.531.562.4
i1531,562.4
1.5319562.4
1,531,562.4
195210,51,7
1,521,751#7
1,521751.7
1,521,751.7
1.210751t7
1,521,51.7
1,521.751.7
1.521,751,7
1.5210751.7
1.5219751*7
11511,395.9
1,511.395.9
1.511.395.9
1i511,395.9
1,5111395.9
11511,395.9
1,511,395.9
1.511.395.9
115111395.9

1.511.395.91.511.395.9

NIan Electrical
-OugeuLt eL

571
570
570
567
554
551
551
569
576
563
5S8
565
569
573
574
573
446
542

- 576
577
580
581
580
580
580
581
583
580
582
580

.Jemeraitues4CL
ntake Disebage

I

22.9
23.1
23.0
23.0
23.3
23,1
23.3
2238
22.8
23.0
23,1
22.8
22.6
22,2
22.0
21.3
20.1
20.8
20.8
20.8
20.4
19.6
18,?
19.0
19.0
18.B
18.8
19.3
18.8
18.9

40.2
39,9
40.2
40,2
40,0
39,7
39,?
40,1
40.1
40,2
40,1
39.9
39.18
39.6
39.4
36,11
34.1
37.3
38,0
38.0
37.9
37.0
360,
36.4
36.5
36A4
36.4
36,7
36.1
36.2

I
STATION: Nine IfileoidL

I
I

I

.I

Date

I
2
3
4.
5.
6
7
8
9
10
11
12
13
14
15
16
17
la
19
20
21
22
23
24
25
26
27
28
2?
30
31

No. of
Circulatins

2etuan

2
2
2
2
2
2

-2
2

2
2
2
2
2
2
2
2
2
2
2
2
22
2
2
2
2
2
2
2
2

Not of
Service
W 2Ite-

2
2
2
2
2
2
2
2
2
2
2
2
1
4

Total Vbo1ue Ca3) of
s U!ataeu.2D sL_

I.SI1,395.9
1,511.395.9
11511P395.9
1,511,395.9
1.511,395,9
1,511,395.9
1,498,860.0
1.4.M860.0

I1498,860.0

11498O860,0
1,51986.6
1,451986.6
1,451M.86,6
1,451,986.6
1,451,986.6
11455.801,8
1.457#437.0
1,454,166,7
1W454S166,7
I,4544166,7
1454,166,7

3 1454.64,7
1,454,166,7,
1.454166 .7
1.454.166,7
i.454166.7
1.4544166.7
1,454166.7

A-5

iean Electrical

s78
581
586
561
591
SUl
593
593
495
586
s9
60
600
597
602
600
600

601
602
604
604.-
403
603
604
603
,01
604
608
606
606

18.6
18.9
18.7
18.8
18.5
17.?
17.6
18.0
17.7
16.8
16.4
14.0
13.8
15.1
14.9
15.7
15.7
15,8 -
15A4
13'8
13.9
13.3
11.9
12,8
1.2
12.3
12.8
11.5'
11.6
12.3
11.2

35.?
364

35.0
35.6
35,2

33.8*
31.8
34.1
33.8
31.4
31.3
32.8
32.4
33.2
33,3
33,4
32.9
31.3
31.3
30.8
29.4
30.3
28,7
30.0
30.4
29.2
29A.
29,9
28.7

sJeaezaiCre1jCL
1aLAe - Disdage

*1
1
1
1
1
1
1
1
.1

1
I
I

.
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I STATION: Hine. ile-Edolt tWYTH: IHvealberl9B3

I

I

I
I
I
I
I
I

Dae

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
3B
19
20.

22
23
24
25
26
27
28
29
30

No, of
Circulating
Water LrwS

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

I
I
I

No. of
Service

V 5g-w

1
1
1
1
1
1
I
I
I
1
I
1
1
1
1

Total Volute (43) of
-- ater BwxedL__

1443P265.9
1W4434265.9
1:445t??9.1
1:445:991 .1
1.443#265.9
19443,265,9
1:443o265.9
1,443,265,7
1.443,26<5.?
19443W265.9
1,443,265.9
14431265.9
1:443P265.9
1W445991#.1
144591*11:4 : V -
1 445 261.9
1:443:265.9
1:443,265.9
19443,265.9
1.443:265.9
1:43265.9
WG43265.9
11443126569
1:43265.9
WG43265.9

1.43265.9
1W443:265.9

Iemn Electrical
__D~uLeuMl6e0

605
605
D05
607
438

- 522
582
605
603
606
608
608
606
603
515
422
436
436
554
584
60
608
610
610
612
611
610
611
611
613

__IetetaLuges41CL
ntalke Discbatag

10.7

11.4
11.3
10.6
10.6
10,4
10.?
10.9
10,4
10.7
11.0
9"5
9.4
9,0

7,5
8,4
8,2
8.2
7.6
8,1
8.3
7.0
611
7.1
7.2
6.8
5.6

.

28.3
28.4
2a.8
28.8
23.8
25.6
27.1
28.3
28.4
27.9
28.1
28.3
26.9
26.7
23,6
21,1
22,9
20.5
23.1
25.2
25.6
24.9
=S.4
25.8
24.5
23.5
24.3
24.6
24.2
22.6

I
I
1
1
I
I
1
1
1
1
1

STATION: Ubne-bile Point WORTH: Decembet83

I
No. of

Circulatinrg
Dale VZJeL pimps

No. of .
Service

VaL.8uas

1
2
3
4
5
6
7
8
9
10
21
22
13
14
25
16
17
12
19
20
21
22
23
24
25
26
27

*2B
29
30
31

1
1
1
1
1
I
1
1
I
1
1
1
1
1
1
1
1
1

Total Volume (43) of
te Pn..and

19438:905.6
11438.903.6
1:441W630
1:4419630.8
1:441:6.30.8
I .43.265.?1443.26S,9
1:443P265.9
1,438,905.6
1.438,905.6
1438905.6
1,438,00.6
1W439#995.7
l:43?,995,7
It 443265.9
1,443265,9
1:371:320.6
1,241,05611
102550772.2
1:269:943.2
1,269s943.2
1:285.749.4
1:256o862,2

-12564,62.2
1,256,862.2
1:256,862.2
1s242v146,2
1.2850749,4
1,243:781.3
1:214i349.1
11185.462.0

Memn Electrical
_CuteuLt IleL

613
597
444
560
607
60?
613
613
611
613
612
611
613
613
g613
613
612
611
613
610'
597
609
609
516
606
610
611
613
614
607
592

.IewekatlukesJCL
Intaie DiJscble

4.2
4.4
5,6
6.2
6.6
6,3
4.8
3.6
4,3
4,1
4.8
5.5
4.3
3.9
5,3
3.5
2.2
2.3
2.7
2.6
4.8
2.8
0.9
0.0
0.0
0.0
0.2
1.5
0.2
0.3
0.2

20.7
21.0
18.6
22.4
23.5
14.9
6.9

20.8
22,0
21.8
22.6
22.5
22,1
2165
23.1
21.2
21.7
22.3
22.7
22.7
23.9
22,3
20,9
16.4
19o2
20.0
20,4
21.8
20.2
20,0
20.7

t

A

I

I

1 On 20 March 1982 NXP Unit I vent oft line an continued to'be
intoruation not remorted on WME Unit 1 '401' sonthls log.
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- TABI .Li=9 -Pt ni R ATdfCIOL A I : J

Date

1
2
3
4
5
6
7
8
9

10
11
12
13
14
IS
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

STATION:

No. of
Circulatiri

3ater-Ems

3
3

3
3
3
3
3

3/2
2
2
2
2
2
2
3

3/2
2
2
2
2
2
2
2

2/3
3
3
3
3
3

.3

STATION:

Juews- -iiezd

No. of
Service

Maier Lps

2
2
2
2
2
2
2

.2
2
2
2
2
2
2
2
1

22
2/1

1
I
1
1
1
11
1
1
1
1

Total Volume (.3) of

2.G050440.5
2,050,440.5
24115,191,2
2,028,856.9
21028,856.?
It,8568?.7
1,834U604.6
1.813.021.1

2?3s013,5
1v504s310.4
I,504.310.4
1,504,310.4
1,S04,310.4
1,504#310.4

827y370.7
1v661v281.8

824P100.5
19504P310.4
1,504,310.4
19378,315.3
1.315.363.2
1.315.363.2

1,315.363.2
683W988.9
845,349.8

1,545,1B8.4
1,545,188.4
I.524.585.8
1.689P405.8
1.9M418,5
1.751,213.5

Reim Electrical
(it uL Sfevl

nleatexaturesclCl
Inta Ds ischarse

ManT: JbMuus!uI"3

823
823
824
824
821
821
821
593
593

01a
0
0
0
0

156b
585
393

oc
0
0
0
0
0

138d
475
671
688
584
709
651
643

3.9
3.7
3.0
2.7
3.3
3.7
3.6
3.9
3.9
2.6
2.6
2,2
2.6
2.4
2.7
3.8
2.7
0.7
0.3
0.6
0.3
0.3
0.7
0.8
1.2
4.7
4.8
4.7
4.4
3.6
2.9

23.6
23.4
23,0
22,8
23.2
23.4
23.6
19.3
19.4
3,3
3.2
2.9
3.2
3.2

10.4
19,5
13.0
1.6
1,2
1.4
1.1
0.6
1.6
8.7

17.3
21,7
22.1
19.9
22.2.
20.6
19.8

I.

.,1

Aams .L.itz~atick IWM: Eebrt1arx 198

No. of
Clrculatins

a te Maieasils

1 3
2 3
3 3
4 . 3
S 3
6 3
7. 3
8 3
9 . 3

10 3
11 3
12 3
13 3
14 3
15 3
16 3
17 3
18 3
1? 3
20 3
21 3
22 3
23 3
24 3
25 3/2
26 2
27 2/3
28 3

No. of
Service '

waiez- PS
Total Volume (.3) of

ll dee

2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
22
2
2
2
2
2

1J791,437.5
1,769.853.?
19771.437.5
1,7091437.5
1,769.853.9
10769PB53.9
1,769,853.9
1,769.853.9
107694853.?
10769r853.9
1791r437.5
1.769.853.9
1,769,853.9
1,791,437.5
1,791,437.5
1,7919437.5
1,791,437.5
l1m9437.5
1,791,437.5
1,791t437.5
10791437#5
1,791,437.5
1,7910437.5
1,791,437.5
1,683083.5
1,402#017.3
1W395,084.4
1,769,853.9

* Mean Electrical
_DutafLL~eL_

753
809
813
810
815
815
814
813
814
816
812
814
814
811
813
814
812
814
816
814
682
747
802
817
753

2
497
674

3.6
4.1
4.6
4,2
4.3

..4,7
4,t3
3.7
3.3
3.2
3.9
2.9
3,9
4.4
4.3
4.3
4.3

4.2
4.4
4.7
4,4
4.6
4.4
4.8
4.7
2.1
3.8
4.3

.... e DitU d JCL
I nt k Discbu e

22.2
-23.5
23.?
23.6
23.8
24,1
23,8
23,3
23,1
22,9
23.4
22.7
23.4

* 23.7
23.7
23,7
23.7
23,7
23.9
24.1
21.4
22.8
24.0
2432
22.7

3.8
19.0
21.3

A-7



TAmr &-4: Mncb.L1

Date

1
2
3
A
g
6
7
8
9
10

12
13
14
15
1'
17
18
IY
20
21
22
23
24
25
26
27
28
29
30
31

STATION:

No. of
Circulatird
Matlezhuas

. 3

3

3
3
3
3
3
3
3
3.
33
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

STATION:

JasezASLEiLzeatlick

No. of
Service

VaLer1Pts

2
. 2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
22
2
2
2
2
2
2-
2
2

Total Volume (3) Of

1,7,437.5
1,791.437.5
1,791,437.5
1,834,604.6
1,856, 188.2
I,856.188.2
1,856,188.2
1,8569188.2
1,856,189.2
14813.021.1
198346604.6
1,834i604.6
1.834#604.6
1,8.4604.6
1,834,604.6
1,834,604.6
1,985,68?.7
2,093,607.6
2 093.607r6

2,093607.6
2,093.607.6
22093,607.6
2,115.191 .2
2,11519l .2
2,093,607.6
2,072,024.1
2.072.024.1
2,072,024.1
2,072,024.1
2tO72?024.1

Mean Electrical
(hi buL LheL

784
B1Y
'819
817
820
821
824
830
825
82e
827
831
831
830
831
829
831
823
824
827829
825
825
822
823
628
692

828
82?
82?

... earatumr1CL
itaake Discbage

?1OTH: Katch-lY83

4.7.5.1
5.1
4.9
5.4
5.3
5,9
6.2
5,5

5.1
4.8
4.9
g 3
5.9
4,4
4.24,7
4,74.4
3.8
3.11
3.1
2.6
2.8
3.2

I 2.8
2.9
2.8
2.9

23.3
24.3
24.3
24.4
24.8
24.6
25.1
25.2
24.?
24.7
24.3
24.2
24.3
24.6
24.8
25,O
24.1
23.8
24.1
24.3
24.1
23.5
22.9
22.?
22.6
19.3
20,6
22.3
23,0
22,9
22.9

J.ues-AEitzEatzick MNTH A2ZiL1!83

Dale

2
3
4
5
6
7
8
9

10
11
12
t3
14
15
16
7
18
t?
20
21
22
23
24
25
26
27
28
2q
30

No. of
Circulating
Ratle as

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

No. of
Service

2
.2

2
2
2
2
2
22
2
2
2
2
2
2
2
2
2
2
2
2
2
2
22
2
2
2
2
2

Total Volute (.3) of
--vter PI

2.072.024.1
2Y093.607.6
2,115.191 .2
2,1159191.22,115. 191 2
2.093.607.6
209Y3,607.6
2,093.607.6
2,093.607.6
2,093.607.6
2,115.191.2
2W093.607,6
2tO939607.6
29093.607.6
24115.191.2
2.093.607.2
2,115.191.2
2.115.191.*2
2.115i191.2
2.11519I1.2
2Y1159191Y 2
21191.2
2,115.191 .2

2,136,774.8
. 2.11591,2

2,115.191.2
2,115191l.2

2.136,774.8

Mean Electrical

677
721
778
B05
817

.829
830
828
031B30830

830
833
830
778
612
761
820
827
828
830825
831
829
829
829

831
830
698

1aeuexaLuges 1CL
ItAe Discbazre

3.6
4,2
4,3
4,3
3.8
3,7
4.2
4,8
4.84.6
4.7
4,14.9
4,8
3.84,4
6.2
6414,9
4,7
4.64.6
5.1
5,3
5.3
5,4
4,7
5.8
6,2

20.7
21.5
22.?
23.4
23.7
23.6
23.5
23.9
24.4
24.4
24.624.2
23,9
24.5
23.5119,22.7

25.2
25.4
24,4
24.224.
24.1
24.6
24.824,724.9
24.3
25.1
23.1

A-8



TAN F A-9 (ront4 I

STATIONi:

No. of
Circulating

DaLe IateLr.uasn

1 3
2 3
3 3
4 3
5 .3
6 3
7 3
8 3
9 3
10 3
11 3
12 3
13 3
14 3
15 3
16 3
17 3
18 3
19 3
20 3
21 3
22 3
23 3
24 3
25 3
26 3
27 3
28 3
29 3
30 3
31 3

STATION:

.laaesLLEitzdatzidk ?WOTH: MIa.IS I

No. of
Service

MaLmtuEm2s
Total Volute (33) of

1-, Wk 3 edP
Nean Electrical

Did±tut lW2 1nw~ Dscbauf

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
IL

2
2

2,136,774.8
2,136,774.8
2,158,358.4
2,158,358.4
2M158,358.4
2l158,358.4
2M158,358.4
2,158.358.4
2,158,358.4
24158,358.4
2,158,358.4
2,158,358.4
24158,358.4
2,158,358.4
2,158,358.4
2.158,358.4
2.158,358.4
2.158,358.4
2,158,358.4
2,158,338.4
2,158,358.4
2,158,358.4
2,158,358.4
2,158,358.4
2,158,3S8.4
2,158,3S8,4
2,158,358.4
2,158t358.4
2,158,358.4
2158.358.4
2,158,358.4

694
771
802
825
82?
825
827
828
829
824
8l4
818
826
636
594
708
804
820
818
815
817
814
812
809
808
806
802
806
803
800
747

7.6
7,0
8.4
8.9
8.7
9.3
7.0
8.3
8.7
9.5
9.1
9.6

10.8
10.3

9,4
9.4
9.2

10.1
8.3
7.9
9,7
9.4
8.6

10.0
10.0
10.3
10.1
9.9
8.9
9.3

10.3

24.0
24.9
26,6
27.4
27.3
27.8
26,1
27.2
27.5
28.1
27.6
27.9
29.0
25.1
23.4
25.8
27.3
28,3
27.4
26.7
27.9
27.7
27.1
28.2
28.1
28.3
28.1
27,7
27.1
2735
27.5

- M- F

Date

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

20
21
22
23
24
25
26
27
28
29
30

No. of
Circulatird
Mau Ielb S

3
3

3/2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

No. of
Service

Mate2~hws

2
2
2
2
2
2
2
2
2

*2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Total Volume (m3) of

2)158,358.4
24158P358.4
1.831.334.4
1P504.310.4
I1,54,310.4
1,504r310,4
1,504,310.4
1,504 .310.4
1,504,310.4
1,504,310.4
165044310.4
14504.310.4

15064.310.4
1,504,310.4
1,504,310.4
1,504,310.4
1,50O4.310.4
1,504,310.4
1.504.310.4

1,504,310.4
1.504.310.4
1,504,310.4
1,504,310.4
1,504,310.4

1MMO431O,4
IP1504t310#4

1,504t310.4I19JO*3IO#4

Mean Electrical

486
442

53
Oe
0
0
0
0
0
0
0
0
0
0
0
0
0
00
0
0
0
0
0
0
0
0
0
0
0

IeealuesL
Inlee DischaPe

10.7 23.0
11.2 22.8
12,0 17.2
11.6 12.2
11.8 12.6
12.4 13.2
12.6 13.7
12.9 14.2
12.4 13.9
12.6 14.0
14.1 13.2
14.2 15.2
14.9 16.1
16.2 16.M
16,7 17.6
17.1 18.0
17,5 18.3
18.7 19.3
20.2 20.3
16.2 17.8
15.4 17.2
152 16.9
17.7 18.5
21*2 21.1
I,7 20.2
20.6 20.6
21.0 21.3
15.6 17.8
13*4 14.2
8a0 9,4

A-9



TAME- A-OTH .ot.-
II

Date

1
2
3
4
S
6
7
8
9
10
11
12
13
14
IS
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

STATION:

No. of
Circulating
MaUL2rws

2
2
2
2
2
2
2
2
2
2
2
2
22
2
2
2
2
2

2/1
1/0

1
1
1
I'
1 _
1
1I-
1
1

ja es_-, Fit satick

No. of
Service

Mateteu2s

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2

Total Voluse (.3) of
-JaLerheand-

16504.310.4
1,504,310.4
1W504.310.4
1,504,310.4
1b504310.4

.5044.310#4
1,5044310,4
19504P310,4
1,504.310.4
1654,310.4
16504,310.4
1504,310.4
1,5043130.4
1,504,310.4
1.504.310.4
1,504,310.4
1.504.310.4
1,504,310.4
19340 798.4

46BP734.4
850,262.4
850,262.4
850M262.4
850262.4
850.262,4
850,262.4
850O262.4
850,262.4
850.262.4
850.262.4
850,262.4

Kean Electrical
.fluJeutlweeL

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

lesaeeatuires lCL
MhLake Discbase

?W"H: JulY>l283

14.1
19t1
19.8
20.6
21.2
21.5
21.3
21,1
21.7
20.8
20.7
20.9
21.2
2117
21.7
21.7
21t8
22,6
22.5
22.4
24,0
23.4
22,7
22.5
22.8
23.1
23.3
23.6
23.Y
24.2
24.2

14.9
19.420.1
21.1
21.8
21.7
21.6
21,7
21,7
21.5
21.4
21.7
21.4
21,5
21.6
21.6
21.7
22.3
22.3
22.1
23.2

32.8
22.7
22.B
23.0
22.8
22.8
23.2
23.2
23.1

STAIION: Jz es.L.EijLzealtck MMOTH: AidusuU1283

Ho. of
Circulatins

Dat waerPms

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

20
21
22
23
24
25
26
27
28
2?
30
31

I
I
I
I
1
1
I
I

1/2
2
2
2
2
2
2
2
2
2
2
2
22
2
2
2
2
2

.2

.2

Ho. of
Service

8ai e

2
2
2
1
1
1
1

i
1
1-
1
I
1
1
1
1.-
1
I
I
1
1
I
1
1

Total Volume (e3) of

850,262.4
850,262.4
850,262.4
752.155,2
732.155,2
752.155 .2
752155.2
752,155.2
752,155.2

1.079.79,2
1.406.203.2
1.4060203,2
21406.203.2
1p406.203.2
1.406.203.2
1.406.203.2
1.406P203.2
1.406P203.2
1.406#203.2
1.406,203.2
1,406P203.2
1.406.203.2
1W406.203.2
1,406W203.2
1.406,203.2
1.406.203.2
1.406.203.2
1.406,203.2
1.406P203.2
1w406p203.2
1.406.203.2

Hean Electrical
Buteutluve_

-Imertaures4CL_
Intake Discbargg

23.8
24.1
24.1
24.2
24.3

* 24.6
. 25.7
25.4
25,5
24.2
23.4
12.2*7.7
18.1
14.8
15.6
11.9
14.1
17.2
1P.6
19.9
19.8
20.7
21,6
21.

21.8
21.8
22.4
22.4
23.5

23.0
23.7
24.0
24,124.1
24.7
25.6
25.3
25.3
23.3
22.6
14.7
10.1
13.7
14.8
15.6
11.6
14.9
16.6
19.0
19.,7
19.4
19*7
20.3

20.4
21.3
21.4
21.3
22.1

A-1O



TAB r A-? .Col

STATION: .1aes.Eitz2atzJt.

Date

I
2
43
4
S
.6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

No, oft
Circulating
UateL.Eu35s

2
2
2
2
2
2
2

2/3
3
3-
3
3
3
3
3
3
3
3

3
3
33.
3
3
3
3
3
3
3

STATION:

No. of
Circulating
VateL Exs

3
3
3
3
3
3

3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

No. of
Service

I
I

1/2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Total Volute (n3) of
gVaiug±a2ed.-

19406'203.2
11406:203.2
1W4550256.8
1.504.301.4
1#504,301.4.
15.04,301.4
1:5046301,4
1,558,814.4
24158,358.4
2W1589358.4
29158,358,4
29158,358.4
2P158,358.4
24158,358.4
2.1195.19.2
2P115#191.2
2,115,191.2
2,115,191.2
211pl,11.2
2115o19l1.2
2,115,19l.2
2,115,191.2
2.115,191.2
2,115r191.2
2W115#191.2
2115.191.2
24115.191 .2
2,093,607.6
2115#191.2
2,115,191.2

raNm: SeztnbeI183

Memn Electrical -Iem21
"ODuteu-ItNe IciamL

0 23.5
0 23.4

10t 23.7
37 23.4
189 23.9
189 23.4
232 23.7
267 23.4
434 23.3
596 23.7
686 23.6
622 23.1
604 22.9
643 21.8
659 22.6
749 21.3
673 22.0
797 21.3
796 21.0
796 21.0
797 20.9
803 20.5771 19.7
625 19.3
752 19,4
804 19.6
809 19.3
809 19.7
8il 19.3
807 19.0

IIONTH: Cc1shezA1SB3

eZaturesLCLRischarse

23.6
23.4
26,3
26.2
311430.9
32,3
32.7
33.7
37,2
38.6
37.1
36,3
36,4
36.9
37.2
37.1
38,0
37.7
37.8
37.6

370
3S .7
32.2
34.7
35.9
35.7
36.1
35.8
35.8

jaae A.- Fit aick

Date

1
2
3
4
5
6
7
8
9
10
11
12
13
14
is
16
17
IB
19
20
21
22
23

-24
25
26
27
28
29
30
31

No. of
Service

Materthmz

2
2
2A
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2-
2
2
2
2
2
2
22
2
2

Totul Volut (33) of
for~e Pomped

2Yl15.19l.2
2,115,191.2
2P115.191.2
2:11:191 .2
2,X136:774.9B
2.136.774.8
2,136.774.B
2i 136,774.8
2.136.774.8
2x 136.774.8
29136.774.8
2,136,774.6
2.1360774.8
29158.358.4
2,136,774.8
2,115,191 .2
2:115:191 .2
2.16.774.8
2,136,774.8
2:136074.8

2:136774.8

2W158,358.4

2, 158.358.4
2.158358.4^
2,131.774.8
2l136.774.8
21I36t774.8

*2,115.191.2
21093.607.6

bean Electrical

8il
811
812
811
809
814
809
813
819
820
B20
B23
820
815
819
821
822
821
820
823
824
820
819
815
817
B13
81B
919
805
81?
820

2eauatuzesLcL
ALOLE Disebazme

18.8.19.219.1

19.2
18.8
18.618.118.2
17.1
16.4
16.2
14.4
14,4
15.T
15.215,9
15,9
16.4
15.2
13.7
13.6
13.1
12,7
12.3
12.2
12.2
13.8
12.2
11.8
12.4
11.8

35.7
36.0
35.9
36.1
35.635.5
35.1
35.2
34136
33.633,4
31.8
31.8
33,1
32.6
33.2
33.2
33.732,6
31.2
30.7
30.4-
294.
29*829.8
31*2
30.3
29.3
30.1
29.6

I
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T :TO E tA-2kI:Y I

STATION: Jazes_-._Eitzbatridk ffOtH: knseskez_1283

No. of
CirculatinS

Date vauex puaDS

Not of
Service

VatetesePs
Total Volue (43) of

HbhWeLuN~ed-
Mear Electrical

uLedL Io~ake Discharge

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

2y093v607,6
2p115 91 .2
2P1154191.2

20115491#.2
2*115p19l.2

2*115P191.2
2#115t191e.2
2vl5,191.2
2115t191.2
2*115,191.2
2.115s19l .2
2,093P607.6
2,093607.6
24115,191.2
2o11l5,91.2
2,093,607.6
2*115t191.2
2Z115191Y .2
2#115191.2
2Y1151971.2
2115,191.2

2,136074.8
2*115,191.2
29136,774,8
2,315Y191#2

818
918
816
818
580
648
756
816
817
820
818
821
.8Z
824
823
822
823
817
822
823
822
823
823
821
821
821
823
823
822
822

11.2
11.3
12.0
12.2
11.4

* 11.1
10.9
10.8
11.6
11.?
10,4
11.1
10.0
9.4
8.5

7,3
7.6
7.9
8.0
8.6
8.3
8.4
8.4
8.6
7.7
6.6
7.4
6.8
7.4
5.8

27.3
27.7
28,3
28,.
23,7
-24,4
26,3
27.1
27,8
26.9
26W7
27.4
26.0
25.6
24.6
23.5
24,6
23.7
24.2
24.8
24,4
24,4
24.3

-24.7
23.8
22.3
23,1
22.5
23.1
21.3

STATIOH: Jaas A- Ui atriCk MONTH: Decnmbe.J18

No. of
Circulating

Date Uauazs

1
2
3
4
5
6
7
8
9
10
i1
12
13
14
is
16
17
18
19
20
21
22
23
24
*25
'26
27
28
29
30
31

3
.3
3
3
.3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

.3
3
3
3

No. or
Service Total Volume (.3) of

Vaieg2 zs ___Nat2Eumped

2 2136,774.8
2 2S115tl91.2
2 24093L607.6
2 2*115191#.2
2 2,115,19l.2
2 29115 191.2
2. 2,050,440.5
2 1,942,522.6
2 1,920,939.0
2 1*920939.0
2 1,920,939.0
2 1920939*.0
2 1,942,522,6
2 1920P939.0
2 I19209939.0
*2 2*0284856.9
2 2Y093,607.6
2 2*028,8S6.9
2 1 98S*689.7
2 1*899*355,4
2 1,877,771.8
2 1,920939*.0
2 1,813,021.1
2 1,769,853.9
2 1,70S,103.1
2 1,705,103.1
2 1*726,684.7
2 1,726,686.7
2 1#79lo437#5
2 1,726,686.7
2 1?661*936.0

A-12

Kean Electrical
..0ueLLMI L

823
802
811
81?
821
821
823
820
819
822

- 824
824
822
820
818
81?
630
672
795
818
815
821
821
825
826
826
825
824
825
822
823

niake Discharge

4.4
5.4
5.8
5.9
6.2
6.3
5.1
4.8
6.1
6.4
5.8
5.4
5S3
4.9
7.2
5.7
3.2
3.9
3.8
4.2
5.2
5.0
3.9
4.1
4.1
4.1
4.3
4.6
3.8
4.2
4.6

20.2
21.0
21.3
21,4
21.9
22.1
20.9
20.6
22.1
22.4
21.7
21.2
21.1
20.6
22.9
21,4
15.4
16.8
18.8
19.7
20,4
20.5
19.4
19.3
19.3
19.5
1?.9
20.4
19.6
19.6
19.9



--TAMF L2_4CooLl

a. 10 January - 14 January - Plant off line
b. 15 Jatwary - Plant on line
c. 18 January -23 January - Plant off line
d. 24 Jmnuary - Plant on line
e. 4 June - 2 Serteaber - Plant oft line
t. 2 September - Plant on line

NOTE: Volume of water Pumped each day was derived troa gross circulating uater tlow data reported in
Jaues A. FitzPatrick '401' monthly reports. Uater volumes uere corrected for tempering uhen
atplicable. Pober Production is daily averafe (gross Me) froe James A. Fit.-Patrick '401' monthly
reports. All te veratures were derived from James A. FitzPatrick '401' ionthly reports. Average
inta*e temperatures were from the vain condenser inlet water boxes vhich do not reflect any
temPering effects. Average discharge teu eratures mere taken In the discharge tunnel.
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-- IAR3I F A 3 BEMDE"DANCEPlADJERCENI-COREOSIIIOU-_LIKIUGED-IAXY-COLLECIED-ALRIff-ILE-kOIUI-NII-I_11283-

_.IAH EEB_
luher -- luber -1L

-__Kde_
lumber _L ~umbez ~ umber .... - me IUmez ...

_--AY_
lumber -%- Lumber -_%-

Alewifte
Rainbow smelt
Sculpin family
White Perch
Gizzard shad
Tessellated darterI Trout Perch
Spottail shiner
CrawfishI Threespine stickleback
Yellow Perch
S allmouth bass

3 Rack bass
Stonecat
American eel

* Ihite sucker
IChinsdk saloon

ClamI Emerald shiner
Vhite bass
Bluegill
Unidentified fish (damaged)N Blacknose dace
Longnose dace
BurbotEPumpkinseed
Tadpoles
Rainbow troutI 'Northern Pike
Shiner ta ilY
Bluntnose *innow
Brown bullhead
Black crappie

Total

__

___ __

__ _

__ ___

__ _

__

__

_ ___

___

1 SO.O
__ __

__ __

__ __

__ _

___ ___

_ ___

___ ___

__ .

. 1 50.0 x
- ___

__ ___

__

__ _

__ __

__

___ _

_ __

___

3 1.8
55 32.9
57 34.1
3 1.8
1 0.6
4 2.4
2 1.2
1 2,6

30 18.0

2 1.2
5 3.0
1 0.6

3 1.8

1,107
81
6

12

3

2
3

1I
__-

__-

--
___

___

91.0
6.7
0.5
1.0
___

0C3

0.2
0.3

0.1

0.1
___

--

- -

- -

33,210 97.7
523 1.5
141 0.4
66 0.2
1 T

4 T
6 T

24 0.1
2 T
2 T
4 T
1 T

3 T

I T

3,55 60.7
1 ,657 25.5

437 6.7
65 1.0

204 3.1
105 1.6
42 0.6
16 0.3

8 0.1
5 0.1
3 0.1
2 T
1 T
2 T
3 0.1

2 _

2 T

1 T

I T
2 T

6,512 --

__ _

2,337
817
53
10

___

40
81
70
2

5
I
6
2

4

I

1
__-

___

__-

__-

68.1
23.8
1.6
0.3

1.2
2.4
2.0
0.1

0.2
T

0.2
011

___

0.1
___

T

T

.

167 I/ 1#216,1 - 33,988
V

3,430
.,

NOTE: 'T represents a trace Percentage of less than 0.1.
Percent due to rounding.

Percent. Percentage totals saw not eeual 100,0
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____ __ _____L___B__Co_--__ -

--- UL. __Auab . e._ _OCI_ _YbOeZ __DEC-__ Yuotals-
lUmber 7L Umer Ebere -L Eber _L Number -L Eber -L Vsber -I

A Alewife

Rainbow smelt
Sculiin familY

I iVhite Perch
G Gizzard shad
Tessellated darterI Trout Perch
Spottail shiner
CravtishI Threpspine stickleback
Yellow Perch
Sualilmouth bass
Rock bass
StonecatI : Aerican eel
ThiLe sucker

Chinook salmon
* Clam

Emerald shinerI U~hite bass
Bluegill
Unidentified fish

(daaaged)I Blacknose dace
* Lcinose dace
BurbotI Pumpkinseed
Tadpoles
Ralnbow trout
Northern Pike
Shiner family
Bluntnose minnow
Brown bullhead
Black crappie

Totals

1;053 93.8
2 0.2
5 0.5
1 O.1
1 0.1

20 1.8
28 2.5
2 0.2

2 0.2

3 0.3
1 0.1
1 0.1
1 0.1

225 28.1
477 59.6

17 2.1
4 0.5
1 0.1
9 1.1
3 0.4
9 1.1

16 2.0

2 0.3
12 1.5.
8 1.0
9 1.1
3 0.4
4 0.5

1 0,1

1 Oi1

26 12I2
165 77.1

3 1.4

1 0.5

8 3.7

5 2.3
1 05

2 09

2 0.9

1 0.5

849 96.6
10 1.1

9 1.0
1 0.1

1 0.1

2 0.2

1 0.1

1 0.1

d1 48.9
36 25.9
4 2.9

22 15.8

2_1__

2 1.4

7 5.0
1 0.7
1 0.7

_ 0_7
1 0.7

1 0.7

1_ 0.7

1 0.7
1 0.7

84 10.1 42r910
176 21.2 3P999
31 3.7 763

186 22.4 348
210 25.3 236

2
4

24
18

50
3

5
1

15

--

I
___

0.2
0.5
2.9
2.2
6.0
1.8
0.4
0.6
0.1
1.8

0,1
0.1
___

___

Cil

2U4
219
192
120
54
43
32
25
23
20
10
8
6
3
3
3

- 3

87.0
8.1
1.5
0.7
0.5
0.5
0.4
0.4
0.2
0.1
0.1
.0.1
0.1

T
T
I
T
T
1

I
I
T

T

I

T

I
I.
T
I
T
I

2
___

___

1

1,123,

0.2

0__

0.1

--

2

87?

0.2

___

___

___

__-

_3_

___ -- 2
2 0.2 2

__ _ 2
-- --- 2
-- -- 2
___ _- 1

1. 0.1 1
--_ --- 1

_ _ ___ 1

___ -- 1

827 -- 47,300
/ eV,

I0r-801,, - 214
- v
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_ ARL -BJIOSS-lISIAN-CENICO620SIIO -DITSIVGED-ILCOLLECIE-EIVLE-EOINIWIjL-122B3-

Number _Z_
___EE__

tuaber -- Number _ 1 _ Number _ L Number _ Z_ Nuuber __Z_

Alewife
Gizzard shad
Rainbow smelt
lihite Perch
Uhite sucker
Aerican eel3 Yellow Perch
Rock bassI Sculpin tailq
Ttout Perch
Burbot
Smallsouth bass
Spottail shiner
* ainbow trout
Stonecat
Tessellated darterE Crautish
Brown bullheadI .Chinook salmon
Northern Pike
Puupkinseed
Uhite bass
R ueqill
Threespine stickleback
Unidentified fish (damaged)
Clam3 Longnose dace
Emerald shinerI Tadpoles
Black crappie
Blacknose dace
Bluntnose minnowI Shiner familh

Total

_- 12 0.4
- -- 1.601 58.0
___ - - 476
- - 12

_ _ -- 335
- -- 31
--- - 200

- 13
_- _ _ _-_ -

3 8.4 29
;- -- 1

-- 3
__- --- 43

17.3
0.4

12,1
1.1
7.3
0.5

1.1
T

0.1
1.6

lI952

761
96

108

17

9

I
1
13

92.2

5S9
0.7

0.8
0.1

0.1

0.1

T
0.1

997.

7j

'II

850 98.8 97,212 79.2
10 T --

142 0.7 10M699 8.7
*897 0.3 5r512 4.5
-- --- 1.866 1.5

--- 102 0.1
81 T 987 0.8
<1 T 285 0.2
602 0.1o 1554 1.3

30 T 1,193 1.0
376 0.1
22 T 506 0.4
49 T 444 0.4

-- --- 1,624 1.3
--- --- 138 0ol
-- -- 477 0.4
151 T 122 01

8 T

54,025

2.843
1 *370

417
452
169
898

610
721

261
68
12
13_

13
___

87,3

4.6
2.2

0.7
0.7
0.3
1.5

1.0
1.2

0,4
0.1
T

T
___

37 91.6

___ --

_ __

_ __

__ ___

__ _

_ _ __

3 0.t
_. _

-- --- 97 T --- ---

-- --- 2 T --- -

-- - -- -- S T

9 T

4 T

6 -- --7

6187 --

40 -- 2,79

-- --- _
5 T

-- 2 T
1 T

- 122,746 ---
19_

IW595 - 1,010i309

NOTE: 'T' represents a trace Percentage of less than 0,1
not eoual 100 Percent due to rounding.

Percent. Percentage totals maY
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iI

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __-_ __- -E ------------ _ _ _ _ _ _ _ _ _ _ _ _

_JUL___ _UG.. 6U be _...L. _umbe- SEEZ _ _ NumDEC__Z _ Ioals_ _
Musber '- Husber __Z EUmber _ L Musber _1- _Umber -2 lueber __7 Husber __1 _

Alewife
Gizzard shad
Rainbow selt
White Perch
White sucker
Aserican eelN Yellow Perch
Rock bass

* Sculpin faailv
* Trout Perch

BurbotE Smallmouth bass
Spottail shiner
Rainbow trout
Stonecat
Tessellated darterI Crwfish
Brown bulIheadE Chinook salmon
Northern Pike
Puapkinseed
White bass
B8uesill

* Threespine stickleback
Unidentified fish

*(daaaged)

Lonsnose daceE Emerald shiner
Tadpoles
Black crappie
Blacknose dace
Bluntnose minnowI Shiner familu

Total

24,150 89,2
34 0.1
16 0.1

106 0.4
1t222 4.5

5 T
272 1.0

14 0.1
227 0.8

292 1.1

218 0,8

28 0.1
327 1.2
164 0.6

9 T

2566 23.1
53 0.5

951 8.6
967 8,7

2M438 22,0
243 2.2
212 1.9

1,735 15.6
54 0.5
50 0,5

571 5.2
625 5.6
74 0.7

500 4.5
8 0.1

41 0.4

7 0.1

200 6.2

76 2.4

1,612 50.1

1,203 37.4

5 0.2

6 0.2
16 0.5

98 3.0
2 0.1

<_ T

_ _ ---

1.601 85.0

6 0.3
9 0.5

20 1.1

119 6,3
4 0.2
6 0.3

108 57

2 0.1
<1 T

1,382 30.0 2,134 3.7 1'
2,065 44.9 434050 74.4

109 2.4

807 17,5

82 1.8
* 4 0.1
13 0.3

___ ---

14 .0.3
___ ---

88 to?

10. 0.2

17 0,4
1 T

10 0.2

_ _- --

1.782 3.1
1,676 2.9

5,600 9.7
1,649 2.9
1,232 2.1

98 0.2
17 T

59' 0.1
142 0.3

93 0.2
5 T
67 0.1

131 0.2

51 0.1
62 0.1

193.085
46,813
24,861
12,644
7,945
5,950
5,346
3 740
2,746
2,428
1Y947
1,861
1,761
1,624
1.516

568
493
327
184
131
108
97
77
67
47

90.6
3.6
1.9
1.0
0.6
0.5
0.4
0.3
0.2
0.2
0.1
0.1
0.1
0.1
0.1

T

r

T
T
T
T
T
T
I
T

10
_ _

0.5

_ _

8 T
13 T

21 T
13 T
13 T
V T
7 T
5 r
2 T
I T

27S083 - 11,096 - 3M219 - 1,884 - 4 603 -- 57,869 - 1,316t437
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I

I

II

__ULSk2LM5 n AEDIDANE AD-IMS!_tfLG£MIMDTMA HIM. MIEIII BO-20

I
ILbeiz ehti

_EEB_ AMg

RuitherZ gigiA Vuber -Veigbt Ihuber -eighL

A flewi fe
Rainbow saelt
Sculpin faaily

fihite Perch
Gizzard shad
Tessellated darterI Trut Perch
SJottail shiner
CrayfishI Threesrine stickleback
Yellow Perch
Saallsouth bass
Rock bass
Storiecat
Aaerican eel
Vhite sucker
Chinook salmonI Emerald shiner
Mite bassI Bluegill
Cl~a
Blacknose dace
Lonose dace

* Burbot
Puapkinseed
Tadpoles
Rainbow troutI Horthern Pike
Shiner taily
B]ltnose ginnowE Brown bullhead
black craepie
Unidentified fish (daeaged)

U Tatal(a)

__

___

___

__

__

-

15

-

___

___

___

__

__

__

-

___

_

__

__

__

52

_
__

__

__

__

_

24
440
456
24
8

32
16
8

240

16
40
8

-2

24
___

96
3.806
19600
96

12.801
21

tO4
9

344

2P679
232
248

22

_ _

__-

_I'

11,179 120.698
818 7M683

61 176
121 969

30 12

20 8?
30 135

10 1.091

10 13

_ _-

__ __

_ _ ---

___ _

61PU6
971
262
123

2

7
1
47
4
4
7
2

___

6

-

2

1,846.710
13M218
1,115
5,360

18

5:
91

279
4

150
41
1

179

26547
_ _

I

i

____ _

15 546
31 618 1,335 22,054 12,280 1304866 63P094 1,869.769

I

a. Totals say not eeual sum at coluan or row as a result of roumding,
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______ IABlE 5 ConL_-

mu �ftW �AU6� -.jeigbL
Mugu l UeigbL -Muber _YeigbL uder _YeIsht

Aleuite
Ridnbov sbelt
SculFin taellu
White Perch
Gizzard shad
Tessellated darter
Trout Perch
Spottail shiner
Craiwtish
Threespine stickleback
Yellow "erchE Seallsouth bass
Rock bass
Sumnecat
American eelI White sucker
Chinook salawn
Emerald shinerE White bass
Bluegill
Clam

- Blacknose dace

6.804
2,852

752
112

*351
181
72
28

14
9
5
3
2
3
5
3

1679228 16Pi07
IB,405
2672
9,481

821
2.152

764
210

1,698
871
490
237 -
175

3,210
13
16

9

2,794

1
3

211,250

5,910
383
72

298
536
506

15

36
7

43
15

29
7

7

24m771

390,831
20,567

1.223
9,913

489
6,496
5,216

84

3,017
4,413
3,270
1.888

___

92
27

1

447t587

8.1l8
15
39
8
8

154
216
15

15

23
B
8
8

8165

__

858

186,179 1,163
123 2A465
106 88
817 21
262 5
- 46

1.750 15
2.247 46

213 83

2,097 10
-- 62

41
1,681 46

41 15
9,421 21
1,264 --

69 -

2r521 -

208MO9 4.140

139265
4,918

280
4,998

274
41

258
380
214

1,096
3,233
8,968
2# 584
1,256

12. 602
___

___

___

2,951
__

37

57.356

3
I Lonnose dace --

Burbot __I Pupkinseed --

Ta*poles
Rainbow trout 2
Northern Pike
Shiner tnaily 2
PBlunhm e minnow 2
Brow bullhead --

Black crapie --

kUnidentified tish (damaged) -

Total 11,205
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_ ____ _____ ___ T_ _ EA=MOLL

SEEP_ :ci mmQ 1EC otals

haber Weight huber Veigbt Mlsber Weight, .Jmber .Jigbt h er -- geikL

I Alewife
Rairbow sueltI Sculpin tailv
W lhite Perch
Gizzard shad
Tessellated darter5 *Trout Perch
Spottail shiner
Cravfish

* 7hremine stickleback
Yellow Perch
Seallmouth bass
Rack bass
stonecat
Aserican eel
White sucker5 Chinook salson
Eorald shiner
White bassE Bluegill
Clam
Blacknose dace
Longnoe dace
Burbot
PiuLkinseed
Ta*oles

195 1.499 6,410
1,234 565 75

22 35 68
_ - 8

7 18 8

60 120 -
-- - 15
- - 8

37 8997 -
7 44 -

15 734 1S

15 12,056 -

7 5 8

__ 15

M2M087 455 10085
46 263 796

149 29 95
64 - -

- 61 506
29 -

- 15 102
45 51 74
12 7- 1

- 7 598

- 7 31
98 .7 642

- 7 5P889

- 7 124
75 - -

812 -

625 15M874 113,'
1,309 13.256 16,h

231 729 29
1,384 12,467
1,52 320,240

15 39
30 125

.179 1.056
134 498
372 460
112 12,267
22 439
37 91165

7 692
112 41.657

1,:

1.:

S26 2.764,552
352 83,383
391 8,180
873 44r165
746 348t644
778 1,470
939 10,840
148 10''11 9
643 2.051
391 485
261 33P690
169 9325
143 22MM73
141 9.369
137 43.129
54' 43r178
42 1.36?
10 43
6 179

21 564
39 102
3 9

1S 97
7 5498

15 812
15 69
2 2t794
7 974
2 1
2 3
8 24521
5. 37

30 641

I

7

15

379

97

Rainbo" trout -- - -I Northerm Pike -- - -

Shiner tfailu - --I luntnose ailv - - -

I Brown bullhead -
Black craie -- -

Unidentified fish (data&-) - - 8
I Total 1,600 24,071 d,636

7, 974

5 7 70
14H223 19014 339587 6t1S? 430,415 140.921 3.4506486
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TABLE A-6 LENGTH DISTRIBUTION OF SELECT REPRESENTATIVE IPORTANT SPECIES IMPINGED AT NINE MILE POINT
___ W II-lL-1283- ____

LENTE

LENGTH INTERVALS (Mi)
_ ----- - -- - ---- - - -_ -- __ ------------ _ _ ---__ __ _ -_____

DATE

JAN 83
FEB 83
MAR 83
APR 83
HAY 83
JUN 83
JUL 83
AUG 83
SEP 83
OCT 83
NOV 83
DEC 83

30.0
49.9

0
0
1
0
0
0

25
3
3
0
0

50.0
69.9

0
0

0
1

* 0
0

17
6

17
6
0

70.0
89.9

0
1
3
9
54
2
0
0
0

, 9
4
0

90.0
109.9

0
0

1-

1

16
1
0
1
0
0
0
0

110.0
12?.?

130.0
149.9

150.0
169.9

0 0 0
0 0 0
0 7 30
5 44 23?
3 45 200
2 12 79
0 11 61
0 4 21
0 0 2
0 0 0
O 1 4
0 0 4

170.0
189.9

0
0

41
324
250
61
.82
24
1
1
6
14

190.0
209.9

0
0
2
18
11
3
6
2
I
0

3

210.0
229.9

230.0
249.9

250,0
26?9.

270.0
26?B9

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
1 0 0 0
0 0 0 0
0 0 0 0
0. 0 0 0
0 0 0 0 '
0 0 0 0
0 0 0 0
0 0 0 0

INTERVAL TOTALS 32 48 82 20 10 124 640 804 47 1 0 0 0

RANGE

DATE

JAN 83
FEB 83
MAR 83
APR 83
HAY 83
JUN 83
JUL 83
AUG 83
SEP 83
OCT 83
NOV 83
DEC 83

P

0
2

1021
32570
3374
2177
893
130
13

819
39
63

N X

0 0.0
1 80.0
86 161.9

640 167.1
581 157.6
160 164.4
160 169.6
95 112.2
13 90.2
30 67.3
22 124.0
21 175.8

SD

0.0
0.0
27.3
17.0
30.1
16.3
12.5
61.4
58.6
23.4
55.7
11.1.

HIN

0.0
80.0
45.0
74.0
64.0
87.0
143.0
29,0
42.0
37.0
55.0
155.0

KED

0.0
80.0
169.5
170.0
168.0
167.0
170,0
148,0
59.0
66.0
152.5
175.0

MAX

0.0
80.0
192,0
206.0
210.0
198.0
200.0
194,0
192.0
177.0
193.0
198.0

SUMMARY TOTALS 41101 1809 158.2 32.8 2950 210.0

P = Number of unmeasured organisms; N = Number of lengths; MIN
X = Kean length; MED = Median length; SD = Standard deviation;

NA = Data not available. -

= Shortest length;
MAX = 6reatest length;
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TAPIF A-A fconf.1

I1

EAIUBDY-_SLI

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
49.9 69.9 89.9 109.9 129.9 149.9 169.9 189.9 209.9 229.9 249.9 269,9 289.9DATE

JAN 83
FE? 83
MAR 83 -
APR 83
MAY 83
JUN 83
JUL 83
AUG 83
SEP 83
OCT 83
NOV 83
DEC 83

o 0 0 0 0 0 0 0 0
O 1 5 4 15 7 1 0 1
0 6 20 14 15 12 7 4 I
0 16 50 60 49 95 84 33 6
0 37 184 84 37 64 43 20 7
0 6 80 42 16 11 4 1 0
O O 0 0 2 0 0 0 0

50 0 26 7 2 1 1 0 0
19 8 0 1 0 0 0 0 0
0 5 0 0 0 0 0 0 0
0 14 4 0 1 0 0 0 0
0 0 4 0 20 10 B 4 1

0 0 0 0
0 0 0 0
0 0 0 0
4 1 0 0
3 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 .0
1 0 0 0

8 1 0 0INTERVAL TOTALS 69 93 373 212 157 200 148 62 16

RANGE

DATE P N x SD hIm lED MAX

JAN 83 0 0 0.0 0.0 0.0 0.0 o.o
FED 83 21 34 116.1 24.0 62,0 118.5 190.0
MAR 83 2 79 111.4 34.0 56.0 107.0 196.0
APR 83 125 398 129.2 35.6 54.0 134.0 242.0
MAY 83 1178 479 105.9 35.6 52.0 92.0 .225.0
JUN 83 657 160 94.4 22.5 63.0 87.0 175.0
JUL 83 0 2 111.5 0,7 111.0 .111;5 112.0
AUG 63 3?0 87 61.8 26.5 34.0 46.0 156,0
SEP 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 67.0
NOV 83 17 19 65.8 16.7 53.0 63.0 127.0
DEC 83 128 48 135.2 30,0 71.0 129.5 229.0

, .

SUMMARY TOTALS 2660 1339 108.3 38.6 34.0 242.0
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___ _ T_ F IALCaoLL -- ---

* WIE ERr

LENGTH INTERVALS (MM)

30.0 50.0 70.0 90.0 110,0 130.0 150.0 170.0 190.0 210.0 230,0 250.0 270,0 290.0
DATE 49,? 6?.? 89.? 109.? 129.9 149,9 169.9 189.9 209.9 229.? 249.9 269.? 289.? 309.9

JAN 83
.I FEB 83

MAR 83
APR 83I MAY 83

11 JUN 83
JUL 83
AUG 83

U SEP 83
OCT 83
Nov 83

I DEC 83

INTERVAL TOTALS

0 0 0 0 0 0 0 0
0 1 2 0 0 0 0 0
0 1 6 4 1 0 0 0
1 11 24 20 2 0 0 1
0 5 28 12 0 1 1 0
0 0. 5 0 0 0 0 0
0 0 0 0 0 0 0 0
o 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 a 0 0 0 0 0
0 0 0 0 0 0 0 0
1 8 30 6 3 1 1 1

0 0 0 0 0 0
o 0 0 0 0 0
0 0 0 0 0 0
O 1 2 0 3 1
1 3 5 4 2 3
0 0 1 1 0 0
0 1 0 0 0 0
0 1 3 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
1 0 0 0 0 0

2 26 95 42 6 2 2 2 2 6 11 5 5 4

DATE

JAN 83
FEB 83
MAR 83
APR 83
MAY 83
JUN 83
JUL 83
AUG 83
SEP 83
OCT 83
NOV 83
DEC 83

RANGE

P h X SD HIN NED MAX

0 0 0.0 0.0 0.0 0.0 0.0
0 3 68.3 10.0 57.0 72.0 76.0
0 12 87.3 12.1 68,0 87.5 110.0
0 66 102.5 59.6 49.0 83,5 295.0
0 . 65 131.4 78.5 57.0 89.0 305.0
3 7 128.0 81.2 78.0 81.0 257,0
O 1 210.0 0.0 210.0 210.0 210.0
0 4 233.0 6.8 225.0 233.5 240.0
0 0 0.0 0.0 0.0 0.0 0.0
1 0 0.0 0.0 0.0 0.0 0.0
0 0 0.0 0.0 0.0 0.0 0.0

134 52 87,3 28,9 49,0 83.5 207.0

SUMMARY TOTALS 138 210 110.2 63.9 49.0 305.0
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__& EARI F A-CML_

XELLOY-EE8CH

LENGTH INTERVALS (MR)

30.0 50.0 70.0 90.0 110.0 130.0 150.0 170.0 190.0 210.0 230,0 250.0 270.0 290.9 310.0
DATE 49.9 69.9 89,9 109.9 129.9 149.7 169.9 189,9 209.9 229.? 249.9 269.9 289.9 309.9 32?.?

JAN_83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FED 83 0 .0 0 0 0 0 0 0 1 0 1 0 0 0 0
MAR 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
MAY 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
OCT 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NO 83 0 0 0 0 0 0 0 1 0 0 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 6 7 6 7 6 4 2 0 1

RANGE

DATE P N X SD MIN MED MAX

JAN 83 0 0 0.0 0.0 0.0 0.0 0.0
FEB.83 0 2 219.0 38.2 192.0 219.0 246.0
MAR 83 0 1 223.0 0.0 223.0 223.0 223.0
APR 83 0 2 139.5 75.7 86.0 139.5 193,0
MAY 83 0 8 209.5 30.4 165.0 215.5 242.0
JUN 83 0 5 186.0 50.2 123.0 188,0 252.0
JUL 83 0 2 232,0 46.7 199,0 232,0 265.0
AUG 83 0 2 210.5 55,9 171.0 210.5 250.0
SEP 83 0 5 256.0 51.3 180.0 255.0 321.0
OCT 83 0 .0 .0.0 0.0 0.0 0.0 0.0
NOV 83 0 1 188.0 0.0 188.0 188.0 188.0
DEC 83 0 15 193.0 41,2 140.0 196.0 285.0

suxHAwrT oTALS 0 43 204.5 46.7 86.0 321.0
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_ _TARI F A-ALICmil---_ - --

SEPOThIL.SIER

LENGTH INTERVALS (MH)

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 89.9 109.9 129,9 149.9 169.9 189.9 209.9 229.9 249.9 269.9 289.9

JAN 83 0 0 0 0- 0 0 0 0 0 0 0 0 0
FEB83 0 1 0 0 0 0 0 0 0 0 0 0 0
MAR 83 0 1 0 1 0 0 0 0 0 0 0 0 0
APR 83 0 2 0 1 3 0 0 0 0 0 0 0 0
HAY 83 0 11 0 8 13 6 0 -0 0 0 0 0 0
JUN 83 0 16 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
SEP 83 0 0 0 0 0 0 0 0 0 0 0 0 0.
oc 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 33 2 18 41 17 0 0 0 0 0 0 0

RANGE

DATE P N X SD MIN NED MAX

JAN 83 0 0 0.0 0.0 0.0 0.0 0.0
FEB 83 0 1- 50.0 0.0 50.0 50.0 50.0
MAR 83 0 2 82.5 24.7 65.0 82.5 100.0
APR 83 0 6 95.0 24.8 60.0 107.5 117.0
MAY 83 4 38 99.1 30.3 51.0 107.5 137.0
JUN 83 28 42 95.5 32.9 50.0 108.0 140.0
JUL 83 ? 19 116.1 15.8 59.0 118,0 132.0
AUG 83 6 3 75.0 20.5 55.0 74.0 96,0
SEP 83 8 0 060 0.0 0.0 0.0 0.0
OCT 83 0 0 0.0 0.0 0.0 0.0 0.0
NOV 83 2 0 0.0 0.0 0,0 0.0 0,0
DEC 83 24 0 0,0 0.0 0.0 010 010

SUMMARY TOTALS 81 111 99.0 29.9 50.0 .140.0
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____________-JAR _ ___AIL 1-n_ _ _ _

SMl I OUIISS

LENGTH INTERVALS (MM)

30.0 50.0 70.0 90.0 110.0 130.0 150.0 170.0 190.0 210.0 230.0 250.0 270.0 290.0
DATE 49.9 69.9 89.9 109.9 129.9 149.9 169.9 189.9 209.9 229.9 249,9 269.9 289.9 309.9

JAN 83 0 1 0 0 0 0 0 0 0 0 0- 0 0 0
FEB 83 0 1 4 0 0 0 0 0 0 0 0 0 0 0
MAR 83 0 0 0 0 0 0 0 0 0 0° 0 0 0 0
APR 83 0 2 2 0 0 0 0 0 0 0 0 0 0 0
KAY 83 0 0 4 0 0 0 0 0 0 0 0 0 0 0
JUN 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JUL 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 0 0 0 0 0 0
SEP 83 0 0 1 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 0
NOV 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DEC 83 0 0 0 1 2 0 0 0 0 0 0 0- 0 0

INTERVAL TOTALS 1 6 12 1 2 0 0 0 0 0 0 0 0 0

LENGTH INTERVALS (MI)
RANGE

310,0 330.0 350.0 370.0
DATE 329.9 349.9 369.9 389.9 P N X SD MIN NED MAX

JAN 83 0 0 0 0 0 1 61,0 0,0 61.0 61.0 61.0
FEB 83 0 0 0 0 0 5 73,8 12.4 54.0 79.0 85.0
MAR 83 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0
APR 83 0 0 0 0 0 4 72.8 9.4 64.0 71.0 85.0
MAY 83 1 0 0 0 0 5127.8 106.4 75.0 84.0 318.0
JUN 83 0 1 0 0 0 1 343.0 0.0 343.0 343,0 343.0
JUL 83 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0
AUG 83 0 0 0 1 7 5121.2 139.5 46.0 65.0 370.0
SEP 83 0 0 0 0 0 1 75.0 0.0' 75.0 75.0 75.0
OCT 83 0 0 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 0.0
DEC 83 0 0 0 0 0 3 110.0 6.2 103.0 112.0 115.0

SUMMARY TOTALS 1 1 0 1 7 25 108,6 90.4 46.0 370.0
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-- IOBL[.LIEbEDULABMDBUCEAleE&CEMI-COMeSIIIMLQE-I6eEMELIaSBCOULA£T M U L£lQI ICKL UM8_

luber. L thober -L
BAR

luber _t_- lueber -2_ busber 2 u-Nuaber -I-

Alewife
Rainbow smelt
Trout Perch
White perch
Spottail shiner

USculin faril
ETh reespine stickleback

Gizzard shad
T lessellated darter
Craytish
Rock bass
Yellow Perch
Sm allsouth bass

uPukinseed
Stonecat
Brown troutI White sucker
BluesillIl Emerald shiner
White bass
Clam
Lake trout
Aaerican eel
Cisco
Central sudsinnou
Promn bullheadI Coho salmon
Chinook saloonI Rainbow trout
Chain Pickerel
Golden shiner
Lake chub
White catfish.
Black bullhead
Yellow bullheadI Burbot
Suntish faaily
Black crappie
Totalle
T otal

124 21.6
3?7 69.0

4 0.7
4 0.7

15 2.6
1 0.2
1 0.2

4 0.7
6 1.0
5 0.9

1 0.2

2 0.4

1 0.2
4 0.7
4 0.7
2 0.4

575-

106 63.1

5' 5,4
3 1.8

16 9.5

2 1.2
2 1.2

23 13.7
2 1.2

1 0.6
2 1.2

1 0.6

1 0.6

168-

258 46.7
246 44.6

13 2,4
5 0.9
9 1.6
2 0A4

15 2.7-
2 0.4
1 0.2

1 0.2

4t482 85.5
614 11.7

5 0.1
52 1.0
2 T

25 0.5
1 T
5 0.1
6 0.1

14 0.3
11 0.2
8 0.2
3 T

1 T
2 1
1 T

*1 T
3 T

2 T

1 T

5P240

23,235 70.0
7M52? 22.7
1,05? 3.2

275 0.8
333 1.0
293 0.9
10 T
6 T

233 0.7
3? 0.1
44 0.1
48 0.1
25 0.1

12 T
I T
2 T
5 T
6 T
2 T

8 T
3 T

1 T
1 1
1 T

1 1

I T

1 T

1 T
1 -

33,176 -

170 32.1
322 60.?

8 1.5
2 0.4
7 1.3
3 0.6

1 0.2

6 1.1
1 0.2
6 1.1

2 0.4

I.0.2

529-

I NOTE: IT' represents a trace percentage of less than 0,1
* eoual 100.0 Percent due to rounding.

Percent. Percentase totals may not
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---- -- LEA:ZLCao.l-_-_________

_____J 1. UL____ _-UmSEE. __OCI_ - _ _Umbe _ -___ bEC- ___ _Iotzas
Supbe: ZL gumbex _Z VLmber 7L ftber 7L Humber __Z_ Nimbec L busber -_Z

Alewite
Rainbou smelt
Trout Perch
Yhite Perch
Spattail shiner
TSculpin family
Threespine stickleback
Gizzard shadI Tessellated darter
Cravfish
Rock bass
Yellou Perch
Smallmouth bass
Puarkinseed
Stonecat
Brown troutI White sucker
BluegillE Emerald shiner
White bass
Clam
Lake trout
American eel
Cisco
Central sudminnov
Broun bullheadE Coho salmon
Chinook salmon
Rainbow trout
Chain Pickerel
Golden shiner
Lake chub
White catfish
Black bullhead
Yellow bullhead

SBurbot
* Suntish familY

Black crappie
Walleve

I Total

83 80.6 405 63.2 67
3 2.9 206 32.1 1,32
- -- 4 0.6

I 1_0
1 1.0

2 1.9

1 1.0

1 1,0

3 2.?
3 2.9
2 1.9

3 2.9

103 -

3 0.5
3 0.5
1 0.2

1 0.2
5 0,8

1 0.2
2 0.3

2 0.3
4 0.6
3 0.5
1 0.2

_ _ 1_4_ __

I
1

70 32.5 243 65.9
29 64,6 79 21.4
7 0.3 -_

6 0.8 5 1.4
2 0.6 4 I1I

- - 2 0,5
5 0.2 8 2.2
2 0,1 15 4.1
1 T 1 0.3
7 0.3 1 0.3
1 T 1 0.3

I T
I T
2 0.1
I T 4 1.1

3 0.2 6 1.6

1 T

87 5
57 3

1
___

4
3
8

3
1

1
3
2__

2
___

___

_ _

___

__-

__-

il,2 241 11.3 29,9M8
13,5 432 20.2 11,320
- -- -- 1,083
0.6 580 27.1 936
___ 33 1.5 412

18 O.8 399
-- 364 17.0 379
2.4 342 16.0 360
1.8 9 0.4 268
4.7 48 2.2 139
-- 8 0.4 116
1.8 18 0.8 96
0.6 11 0.5 52
-- 32 1.5 34
-- 2 0.1 25
0.6 -- -- 14
1.8 --- 14

- 13
_ _ --- -- I3

- 1 T 11
11
8

1,2 - 5
-- 3

2
2 0.1 2

___ -_- - 1

I - 1

__ _--7- 1
_ _-- - -- 1

__ _---- 1

_ _ _ _ _ _ 1

1 T_ 1
--- 1 T- 1

-2.142 --- 45,724

65.6
24.8
2.4
2.0
0.9
0,?
0.8
0,8
0.6
0.3
0.3
0.2
0.1
0.1

O.I

T
T
T
TI

T

T
T

T

_
T
T
T
T
T
I
T
T
T
T

T

2059 -- 369 -- 170
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___ _IABLE AB-8_BIOhBSS-161-AND-EERCEHI-COdE05S111S_-ELIh21UGED-IUtLCOLLECIELAI-JOME5_BAEIIZEBIBICKi-leB3______

_-Jau- _ ___EEB___
Number --I Number -2

-- KAPL--
Number -Z- uumber __Z_ Number .. m_Number -- Z-

Alewife
Rainbow smelt
Gizzard shad
Brown trout
Rock bass
Smallmouth bassI Trout Perch
White sucker
Wihite Perch

*l Yellow Perch
ESPottail shiner

White catfish
American eel
Ci coc -
Rainbow trout
Burbot
Stonecat

*Walleve
SculpinsI Puupkinseed
ViWhite bass
Tessellated darter
CragfishI Threespine stickleback
Yellow bullhead
Black bullheadI Lake trout
Chain Pickerel

BluegillE Coha salmon
Emerald shiner
Brown bullhead
Lake chub
Central sudainnow
Clac

Chinook salmon
Sunfish tamily
Golden shiner
Black craPpie

4,021 25.9
29188 14.1
1.309 8.5
5S526 35.7
1,672 10.8 3,

258 1.7
21Y 1.4
50 0.3

33 0.2
109 0.7
63 0.4

8 0.1
I T

33 0.2

8 T

<1 __

--- --- 7,026 42.7
725 12.3 2t451 14.9

- - 3,186 19.4
,954 66.8 2.740 16.6
- - 639 3.9

303 5.1 71 0.4
354 6.0. 272 1.7

9 0.2 5S 0.3

146 2.5 --

38 0.6 23 0.1
2 T

14 0.2 - --

4 0.1
7 0.1 - __

__ _ 3 T
364 6.2 --

,920 - 16,466 -

961 0.6
2,800 1.8
2,666 1.7

940 0,6
89 0.1

2,854 1.8
2,424 1.6
1,489 1.0

4 T
_ _- ---

59 T
2.246 0.4
9,445 1.5
6,379 1.0

12.9Y3 2.0
1,722 0.3
44134 0.7
3,330 0.5
5,199 0.8
49400 0.7

134,050 86.4 512,212 80.9
6,268 4.0 58.243 9.2

___

64

78

371
16
42
1

T
___

0.1
___

0.2
T
T

__

3,942

2.075
2,000

999
I,252

965
___

403
620
214
13

148
112
25

22

- -

4

2
2

0.6

0.3
0.3
0.2
0.2
0.2

0,1
0.1

T

.T

.T

I

T

T

T

4,672 38.4
785 6.5

1.372 11.3
4,435 36,4

136 1.1

308 2.5
101 0.8
94 08

223 1.8

8 0.1

2 T

47 0.4

12 r183-

9 T

2 T

27 T
25 T

155,181 -_ Total 15.499 - 5 633, 160 -

NOTE: I'T represents a trace Percentage of less than 0.1 Percent. Percentage totals may not
I . eoual 100 Percent due to r-ounding.
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_ JUL_ __UG- __SE106 10OCI.7 ---__DEC-___ _ Iotals_
Nuaber ZL Number _ L Yuebet _1I Uusber __Z_ Number __Z_ Number _Z_ Musbex _ Z_

I Alewife
Rainbow smelt
Gizzard shad
Brown trout
Rock bass
Smallwouth bassI Trout Perch
White sucker
White PerchI Yellow Perch
Spottail shiner
White catfish
American eel
Cisco
Rainbow trout
BurbotI Stonecat

* alleve
SculpinsI Puapkinseed
White bass
Tessellated darter
CravfishI Threespine stickleback
Yellow bullhead
Black bullheadI Lake trout
Chain Pickerel
BluegillN Coho salmon
Emerald shiner
Brown bullhead
Lake chub
Central mudminnow

*Clao
Chinook salmonI Sunfish familh
Golden shiner
Black crappie

_ Total

i2059 15.7
.3 T

6,077 46.3
185 1.4
123 0.9

1,917 14.6

15 0.1

2,576 19.6

165 1.3

4 T

4 T

13,128-

1s065 10.7
300 3,0

5,600 56.1

804 8.1
39 0.4

1,951 19.5

32 0.3
7 0.1

131 1.3

6 0.1

2 T
47 0.5
<1 T

1.0 .T

M_

It

I1

1,

531 27,0
871 15,4

675 33.2
153 7.5
554 27.3

3,390 49.3 9,346 11.0 680,047
202 2.9 14981 2.3 74,170
476 6.9 65S842 77.3 69,201

70.7
7.7
7.2 III183 3.2 -- - 355 5.2

71 1.3 400 19.7 -- -
6 0.1 29 1,4 454 6.6
25 0.4 --- --- -- -
405 24.8 -- -- 1M526 22.2

- - - - 13 0.2
127 19.9 151 7.4 2B6 4.2
21 0,4 10 0.5 --

- 116 1.7

150 2.7 --- __

13 0.2 13 0.6 --- ---

4 0.1 3 0.1 7 0.1
4 0.1 36 1.8 52 0.8

249 4.4 - - -

2 --- 4 0,2 --- ---

2 T 3 0.2

- -- 25,9 73 2,7
48 0.1 22,553 2.3-

223 0.3 14,032 1.5
- -- 13,282 1.4

-- - 11,375 .1.2
34669 4.3 11,181 1.2
2,156 2.5 9,517 1,0

113 0.1 5,577 0.6
___ __ 4,400 0.5

- - 4,058 0.4
- 2,576 0.3

- --- 2,075 0.2
- --- 2,000 0.2
15 T 1,893 0.2

___ --- t1252 0.1
53 0.1 1,235 0.1

878 1.0 989 0,1
57 0.1 908 0.1
15 T 673 0.1

209 0.2 622 0.1
497 0.6 515 0.1
-- -- 364 T
- --- 249 T

148 T
112 T

__- --- 73 T
_ 47 T
__ 33 T

30 T 30 T
-- 27 r

25 T
5 T
4 r

3 T 3 T
2 T
2 T

5663 - 2M031 -- 6,877 -- 85)135 -- 9619228
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lijiJeishL

APR

- fAlewife
Rainbow smeltI Trout Perch
* hite rerch
Spottail shiner
Sculpin tailY
Threespine stickleback
Gizzard shadI Tessellated darter

8Cravtish
Rodk bass
Yellow Perch3 Saallmouth bass

*Puv*inseed
Stonecat
Brown trout

J Uhite sucker
BluegillI Eerald shiner
Mite bass
Lake trout
American eel
CiscoI Central udainnow
Bram bullhead

* Clas
Cabo Salmon
Chinook salmon

_ Rainbow trout
Chain Pickerel
Golden shiner
Lake chubI Wite catfish
Black. bullhead
Yellow bullheadI Burbot
W ish favilY

Black crampie
valleve

I Total(a)

lo041
3i332

34
34

126
8
8

34
50
42

8

17

8
34
34

17

4,826

33,744
18,363

2i 165
416
279

8
10,Y86

.70
14,032
1,842

915

469376

277
67

529

2

130,072

Umber

8q6

76
25

135

17
17

195
17

8
17

8

--

B

1,421

gigbi, haber -Ve~ig hubex _..eigbL

6W130

2a566
79

318

30
60

33,438
2y994

16
1,235

___

118

34078

50.042

1,844
1,758

93
36
64
14

107
14
7

7
3,_

__-

___

___

__-

__?4

50t218
176518

507
392
167
18

19,584
19744
4,567

22,772

--

9,410
19152

10
97
4
47
2

10
11
27
29
15
6

2
2
4
2
2
6

4

2

__-

251,521
11.761

168
4? Re

7
147

3
1,803

29
78

5002
2P793
1,764

120
51254
5,355
17
4.,

697

46

51

117,686 9,832 291,169

a. Totals eaa not eual sUD at colun or- rou as a result of rounding.
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nbez WightL iumber YsiiL Amber -.. ieiibL Huabex -geibht

Alevife 36,112 796,077 880 24,190 670 16,625 3,125 8,217
Rainbow saelt 11i702 90,521 1,667 4,066 24 24 1.589 2,312
TrAt Perch 1,646 20,194 41 704 -- 30 301

White Perch 427 6,425 10 1,595 - - -

Spottail shiner 455 6,080 36 489 8 121 23 52E Sculpin faaiiY 518 1,500 16 40 8 34 23 46.
Threesmine sticklebk 15 20 8 2
6izzard shad ? 2 - - - - -I Tessellted darter 362 963 5 8 - -- 8 12
CraYfish S? 332 - - 16 30 38 363
Rock bass 68 14,67? 32 7,104 8 1,494 - --

Yellow Perch 75 5,175 5 523 - B 247
S|allsouth bass 3Y 994 32 22,962 8 993 15 6,205
PLmpkinseed - -

Stonecat 19 1.533 10 1,155 24 1,332 15 1Jo11I Brown trout 1 3,491 - - 24 49,068 30 43,205
* hite sucker 3 2,676 - -- 16 15,479 23 15,052
Bluesill 8 38 - - - - 8 7

Eaerald shiner 9 35 -- -- -

* 3 White bass 3 626 --- -- -

Lake trout 13 230 -- -- - -

Aaerican eel 5 6,127 - -

Cisco -- -- 24 20,800

Central auduinnow - - -- - - --

Brown bullhead - -- __ __ _ __ _IC Cis - - - _ _ __ _ -

Coho salson - - 5 243 - -

Chinook salson 1 6 - - - -- -I Rainbow trout 1 3,225 - - - -

Chain Pickerel 1 174 - - - -

Golden shiner 1 3 - - - - --

Lake chub - - - - -_
White catfish 1 6838
Black bullhead - - __ _ - __ _ _

Yellow bullhead -- - -_ -_
* Burbot 1 3,108 - - - - -

Suntish fauily - - - - - -

Black cramie 1 2 - - - - -I Walleve 1 19946 - - - - -- --

Total 51562 984,053 29739 63.060 832 106,000 4t945 77M031
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I
__~ _B _ _79 - Io lCod-1-_

I
SF .. DEC IJoLals.

l )bet Ixeight iYrber Yeght hte Veisbt .Number Jieiga Jimbet _jeigL.

I
Alewife
Rainbow smeltE Trout Perch
White Perch
Spottail shiner
Sculpin tfailY
-Threespine stickleback
Gizzard shadI Tesslelated darter
Cravfish
Rock bass
Yellow Perch
Sallmouth bass
Puwkinseed
Stonecat
Brown trout
*IMitQ scker
PluesillI . Eserald shiner

hite bass
Lake trout
American eel

I Cisco
Cetitral wudainnou
BrEwn bullhead
Clas
Coho salmon
Chinook salmonI Rainbow trout
Chain Pickerel
Golden shiner
Lake chub
white catfish
Blad bullhead
Yellow bullhead
Burbot
-ftish tujilv
Black crappieI ~alleve

Total

1,904 11r206 11890
N,728 6W373 614

51 183 --

117 156 39
88 97 31

- -- 16
37 26 62
15 27 117
8 520 8

St 8249 8
8 41. 8

8 1.098
8 1,339 -

15 10,284
8 13 31

5,250
1.192

Ivn
77

102
___

4.30?
22

280
39111
1.174

225

31

654 25,474
42? 1.516

8 98

30 3.577
23 53
60 391

23 2,149
8 . 3,412

8 2v667
23 11,467

_ _ ---

14876 72.751 61,406 1r295.273
I

I

I3,363 15

4,515 28
257
140

2.W3 3
2W,2 512

70
374
62

140
86

249.
16

8

I!

16
1
61

i421 36,254 175,P90
- 1778 21.550

.560 5.260 46v44
880 1034 1074?
413 1,196 3i143

1869 2.880 3920
.525 2t735 . 533S292
117 .. 595 1t260

.623 757 3.254
374 567 99.338

.783 398 43.873
r736 217 51.819
.834 265 7765
117 11 7.621
-- Y7 174.172

84 40.313
.65. 383

-- 45 106
444 59 2,414
- 13 320

- 20 6,999
24 20,800

- 4 46

234 16 234
- 86 41

5 243
_ 1 6

-- 1 3,225
1 174
1 3

- 2 51
-- 1 6.838
- 8 14823

8 2.233
1 3.108

25 8 25
- 1 2
- 1 19946

- 15 872

25 - --
___ _ _ _

_ _

__

__

__

16
__

___

22 14 47

8 1823 -

5,071 A41450 2.870

I_

15* __ __ _V
8

16.674 662.704 1169005 24590.016
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TABLE A-10 LENGTH DISTRIBUTION OF SELECT REPRESENTATIVE IMPORTANT SPECIES IMPINGED AT
_ _.__JaHES_.._EIIZE.IU.CK±4l283...E l_____ ___ __

QM1IEE

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
49.9 69.9 89.9 109. 129.9 149.9 169,9 189.9 209.9 229.9 249.9 269,9 289.9DATE

JAN 83
FEB 83
MAR 83
APR 83
KAY 83
JUN 83
JUL 83
AUG 83
SEP 83
OCT 83
NOV 83
DEC 83

o 0
o 0

.0 1
O 1
0 2
o 0
0 0
9 17
45 35
10 29
0 5
0 0

O 0 0 8 42
o O 0 0 0

13 3 0 0 34
25 5 A *32 228
91 16 6 13 191
0 0 0 5 44
0 0 0 1 19
1 0 0 0 6
6 0 0 0 2
1 0 0 0 2
0 0 0 0 5
4 0 1 1 9

28
0
66

315
356
105
47
19
10
3

54
24

3 0 0 0 0
0 0 0 0 0
4 0 0 0 0

27 1 0 0 0
43 1 0 0 0
6 0 0 0 0
3 0 0 0 0
0 0 0 0 0
1. 0 0 0 0
2 0. 0 0 0
13 0 0 0 0
6 0 0 0 0

INTERVAL TOTALS 64 90 141 24 13 60 582 1027 108 2 0 0 0

RANGE

MIN MED MAXDATE P H X SD

JAN 83
FEB B3
MAR 83
APR 83
HAY 83
JUN 83
JUL 83
AUG 83
SEP 83
OCT 83
NOV 83.
DEC 83

43
0

137
3842

22516
o0
13
353
571
196

. 10
196

81 166.S
0. 0.0

121 160,3
640 165.8
719 159.2
160 173.4
70 173.7
52 110.7
99 68.3
47 72.1
77 173.7
45 166.5

12.9
0.9
33.7
22.9
35.0
11,4
11.1
61.4
43,7
45.4
31.1
31.5

145.0 164.0 198,0
0.0 0.0 0.0
69.0 172.0 207.0
69,0 170.0 -223.0
63,0 171,0 210.0
145.0 175.0 207.0
149.0 173.0 207.0
30,0 74.0 106.0
34.0 52.0 194.0
39.0 54,0 195.0
53.0 180.0 204.0
73.0 175.0 201.0

30.0 223.0SULhARY TOTALS 27887 2111 156,4 39.9

P = Nusber of unmeasured organisms; N = Number of lensths; MIN = Shortest length;
X = Mean length; ED = Median Iengthi SD = Standard deviation; MAX = Greatest length;

NA - Data not available.
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RAIMBOW-SHELI

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 49.9 69.9 89.9 109.9 129.9 149.9 169.9 189.9 209.9 229.9 249.9 269.9 289.9

JAN 83 0 36 44 22 11 28 7 2 3 0 0 0 0
FED 83 4 13 19 10 12 16 5 1 1 0 0 0 0
AR8 3 1 7 20 20 16 34 19 3 2 0 0 0 0

APR 83 1 41 127 78 63 97 63 24 4 1 1 0 0
MAY 83 0 48 203 156 53 99 98 33 14 5 4 1 0
JUN 83 0 44 52 2 2 4 1 2 0 0 0 0 0
JUL 83 0 1 1 0 0 0 0 0 0 0 0 0 0
AUG 83 31 3 7 5 2 0 1 0 0 0 0 0 0
SEP 83 18 59 0 2 0 0 1 0 0 0 0 0 0
OCT 83 1 27 2 2 0 2 0 0 1 0 0 0 0
NOV 83 0 16 17 2 0 1 1 1 1 0 0 0 0
DEC 83 1 6 4 4 17 17 2 1 1 0 0 0 0

INTERVAL TOTALS 57 301 496 303 176 298 198 67 27 6 5 1 0

RANGE

DATE P N X SD KIN MED MAX

JAN 83 244 153 97.8 34.6 51.0 88.0 205.0
FEB 83 25 81 102.9 35.7 45,0 94.0 200.0
MAR 83 124 122 120.3 33.7 37,0 128.0 204.0
APR 83 114 500 114.1 35.2 45,0 110.0 235.0
MAY 83 6815 714 113.6 38.4 51,0 102.0 264.0
JUN 83 215 107 77.1 22.9 51.0 73.0 172.0
JUL 83 1 2 75.0 14.1 65.0 75.0 85.0
AUG 83 157 49 59.0 27.0 37.0 45.0 151.0
SEP 83 1249 80 55.4 14.5 42.0 53,0 160.0
OCT 83 - 44 35 69.0 31.5 49,0 58,0 198,0
NOV 83 18 39. 81.8 33.7 59.0 70,0 206.0
DEC 83 379 53 116.2 32.0 45,0 126.0 192,0

SUMMARY TOTALS 9385 1935 105.2 38.8 37.0 264.0
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LENGTH INTERVALS (MI)

30,0 50.0 70.0 90.0 110.0 130.0 150.0 170.0 90o.0 210.0 230.0 250.0 270.0
DATE 49,9 69.9 89.9 109?. 129.9 149.9 169.9 18?.? 209.9 22?.? 249.9 269.9 289.9

JAN 83 0- 2 0 1 0 0 0 0 0 0 0 1 0
FEB 83 0 2 3 2 0 1 0 0 0 0 0 0 0
MAR 83 0 1 11 1 0 0 0 0 0 0 0 0 0

.APR 83 0 9 23 8 I 0 1 3 1 1 2 1 2
MAY 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
JUL 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 0.0 0 0
DEC 83 0 1 26 6 0 0 0 1 0 0 0 0 0

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

RAHGE

DATE P N X SD MIN KED MAX

JAN 83 0 4 121.3 87.9 67.0 83.5 251.0
FEE 83 1 8 B2.9 28,8 51.0 73.0 145.0
MAR 83 0 13 77.5 9.1 61.0 74.0 92.0
APR 83 0 52 108.5 60.0 57.0 84.0 279.0
MAY 83 118 153 93.5 43.4 61.0 82.0 261.0
JUN 83 0 2 182,5 135.1 87.0 182,5 278.0
JUL 83 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
SEP 83 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
NOV 83 0 1 99.0 0,0 99,0 99.0 99.0
DEC 83 546 34 86.7 17.6 62.0 85.0 176.0

SUMMARY TOTALS 665 267 95.6 46.0 51.0 279.0
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rELLOLW-ERCH

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 69.9 89.9 109.9 129.9 149.9 169.9 189.9 209.9 229.9 249.9 269.9 289.9

JAN 83 0 0 1 1 1 0 0 1 0 1 0 0 0
FEB 83 0 0 0 0 0 0 0 0 0 0 1 1 0
MAR 83 0 0 0 0 0 0 0 0 0 1 1 0 0
APR 83 0 1 0 1 0 0 0 1 0 1 2 0 0
MAY 83 0 1 1 1 1 1 1 7 2 4 1 1 0
JUN 83 0 0 0 0 0 0 0 0 0 1 0 0 0
JUL 83 0 0 0 0 0 0 0 0 0 0 0 0 0
AUG 83 0 0 0 0 0 0 1 0 0 0 0 0 0
SEP 83 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 (MM)

290,0 310.0 330,0
DATE 309.9 329.9 349.9

JAN 83 0 0 0
FEB 83 0 0 0
MAR 83 0 0 0
APR 83 1 0 1
MAY 83 0 0 0
JUN 83 0 0 0
JUL 83 0 0 0
AUG 83 0 0 0
SEP 83 1 0 0
OCT 83 0 0 0
NOV 83 0 0 0
DEC 83 0 0 0

RANGE

P N X SD MIN MED MAX

0 5 140.8 58.5 79.0 123.0 223.0
0 2 248.0 2.8 246.0 248.0 250.0
0 2 228.0 7,1 223.0 228,0 233.0
0 8 209.3 91.0 62.0 225.5 330.0

27 21 176.4 51.3 61.0 181.0 264.0
0 1 217.0 0.0 217.0 217.0 217.0
0 0 0.0 0.0 0.0 0.0 0.0
0 1160.0 0.0 160.0 160.0 160.0
0 7 213.7 83.5 43.0 224.0 303.0
O 1 240.0 0.0 240.0 240.0 240.0
1 2 206.5 4.9 203.0 206.5 210.0
8 10 196.9 33.1 155.0 193.0 250.0

SUMMARY TOTALS 2 0 1 36 60 192,1 60.1 43.0 330.0
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LENGTH INTERVALS (MH)

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 6d.9 89.9 109.9 129,9 149.9 169.9 169.9 209.9 22?.9 249.9 269.9 289.9

JAN 83 0 1 0 0 2 1 0 0 0 .0 0 0 0
FED 83 0 1 1 *1 0 0 0 0 0 0 0 0 0
lAR 83 0 1 1 1 1 1 0 0 0 0 0 0 0
APR 83 0 2 0 0 0 0 0 0 0 0 0 0 0
KAY 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 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 0 0 0 0 0 0 0 0 0 0

DE8 0 0 0 0 0 .0 0 0 0, 0 0 0 0DEC 83 O O O O 0 0 0

INTERVAL TOTALS 0 14 3 27 49 29 0 0 0 0 0 0 0

RANGE

DATE P N X SD HIM MED NAX

JAN 83 0 4 103.8 33.0 56.0 113.5 132.0
FEB 83 0 3 76.7 19.7 54.0 86.0 90.0
MAR 83 0 5 98.8 29.2 61.0 97.0 134.0
APR 83 0 2 59.5 6.4 55.0 59.5 64.0
KAY 83 233 100 112.8 20.8 50.0 114.0 142.0.
JUN 83 0 7 113.7 27.0 55.0 122.0 135.0
JUL 83 0 1 116.0 0.0 116.0 116.0 116.0
AUG 83 3 0 0.0 0,0 0,0 0.0 00
SEP 83 16 0 0.0 0.0 0.0 0.0 0.0
OCT 83 5 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
DEC 83 33 0 0.0 0,0 0.0 0.0 0.0

SUMMARY TOTALS 290 122 110.2 23.2 50.0 142.0
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SHALLNOUI1_BSS

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 69,9 89,9 107.9 129.9 149.9 169,7 189.9 209.9 229.9 249.9 269.9 289.9

JAM83 0 0 0 0 0 0 0 0 0 0 0 0 0
FEB 83 0 0 0 0 0 0 0 0 0 0 0 0 0
MAR 83 0 0 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
MAY 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 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 0 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 0 0 0 0 0 0

INTERVAL TOTALS 0 2 7 5 2 1 0 0 0 1 0 0 2

LENGTH INTERVALS (MM)
-- RANGE

290.0 310.0 330.0 350.0 370.0
DATE 309.9 329.9 349.9 369,9 389.9 P N X SD MIN 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 0 .0 0 00.0 0.0 0.0 0.0 0.0
HAR 83 0 0 0 0 0 0 1 395,0 0.0 395.0 395.0 '395.0
APR 83 0 0 0 0 0 0 3 186.0 180.1 81.0 83.0 3?4,0
MAY 83 0 0 0 0 0 14 11 221,5 166.7 63.0 94,0 428.0
JUN 83 0 0 0 2 2 0 6 358.5 47.3 270.0 370.0 404.0
JUL 83 0 0 0 0 0 0 1 221,0 0,0 221.0 221.0 221.0
AUG 83 0 0 0 0 1 0 2 222.0 224.9 63.0 222.0 381,0
SEP 83 0 0 0 0 0 0 1 73,0 0,0 73,0 73.0 .73.0
OCT 83 0 0 0 0 0 0 - 1 131.0 0,0 131.0 131.0 131.0
NOV 83 0 0 1 0 0 0 1 340.0 0.0 340.0 340.0 340.0
DEC 83 0 0 0 0 0 0 6 106.0 14.3 9l1O 102.0 126.0

SUMliARY TOTALS 0 0 1 2 3 19 33 223.8 145.4 63.0 428.0
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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 into 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.

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 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.

Lose 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
waves brought large quantities of ,detritus into the cooling
water intake. The collection basket overflowed and an
undetermined amount 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.
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TABLE B-2 EXCEPTIONS TO STANDARD OPERATING. PROCEDURES FOR IMPINGEMENT
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.

Loss 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 Impinyement 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.

I

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
abnormality 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 (Saprolegnis) affected rainbow
smelt caught in April and Hay. Other abnormalities observed on rainbow smelt
were: 1 occurrence of "pug nose" (deformity of snout) 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 one 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,
white 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 fins.

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 naturally caused and not a
direct result of power plant operation.
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TABLE D-1 SCIENTIFIC AND COMMON NAMES OF ALL TAXA COLLECTED IN 1983

Scientific Name Common Name

Alosa pseudoharengue
Ambloplites rupestris
Anguilla rostrata
Catostomus commersoni
Centrarchidae
Coregonus artedii.
Cottus spp.
Couesius Plumbeus
Cyprinidae
Dorosoma cevedianum
Etheostoma olmstedi
Esox lucius
Family Cambaridae
Gasterosteus aculeatus
Ictalurus catus
Ictalurus melas
Ictalurus natalis
Ictalurus nebulosus
Lepomis Ribbosus
Lepomis macrochirus
Lota lota
Micropterus dolomieui
Mollusca
Morone americana
Morone.chrvsops.
Notemigonus crysoleucas
Notropis atherinoides
Notropis hudsonius
Noturus flavus
Oncorhrnchus kisutch
Oncorhynchus tshawvtscha
Osmerus mordax
Perca flavescens
Percopsis omiscomaycus
Pimephales notatus
Pomoxis nigromaculatus
Rana spp.
Rhinichthys atratulus
Rhinichthvs cataractae
Salmo gairdneri
Salmo trutta
Salvelinus namavcush
Stizostedion vitreum vitreum
Umbra limi

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
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