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ERRATA

1977 NINE MILE POINT AQUATIC ECOLOGY STUDIES

SECTION IV and APPENDIX B

Page IV-B 7

Percent relative abundance of calanoid copepods during April,
May, July and November was 68, 88, 13, and 20 percent respectively.

Tables IV-B 3 and 4 and Appendix Tables B-7 and B-8.
‘The macrozooplankton tables have been modified and densities ex-

pressed as number of organisms per 1000 cubic meters so they are
directly comparable to previous reports; new tables attached.

APPENDIX G

Table G-3.

Change unit of measure for chlorophyll a and phaeophytin a
to ug/e.

SECTION IV

Table IV-C 3 and IV-C 6. Change title to read, "Ash-Free Dry
Weight (Milligrams/Square Decimeter) of ",
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FOREWORD

This 1977 Annual Report presents the results of aquatic ecology studies
conducted in the vicinity of Nine Mile Point on Lake Ontario (Oswego County, New
York) during 1977. Nine Mile Point is the site of the 610 MWe Nine Mile Point
Unit I and 821 MWe James A. FitzPatrick nuclear power stations. The studies were
conducted by Niagara Mohawk Power Corporation (NMPC) and the Power AuthoFity of
the State of New York (PASNY) and represent a continuation of ecological studies
that were initiated as the stations were being Eonstructed (Nine Mile Point: began
producing power in 1969; FitzPatrick in 1975). The sampling program included_sur-
veys in Lake Ontario in the vicinity of the Nine Mile Poinﬁ“promontory from April
through December and impingement and entrainment studies at both powér stations
during the entire year. The ecological studies were conducted in accordance with
the Environmental Technical Specifications prepared by the U.S. Nuclear Regulatorxry

Commission.

The objective of this report is to summarize the results of the 1977
program, presenting the current status of the major biotic components in Lake
Ontario including phytoplankton, zooplankton, periphyton, benthic invertebrates,
and fish (including eggs and larvae). Emphasis in this report is placed on
descriptions of the composition of each biotic component and the distribution of
these biotic groups with respect to time and space. Comparisons are made among
samples from the discharge plume areas, from areas of the lake that are outside
the immediate influence of the discharges, and from within the plants. Conclu-
sions are presented regarding the effects of power plant operation on the temp-
oral and spatial distribution of the biota and on water quality in the area.

The data base'for the 1977 studies has been presented previously in

tabulated form (1977 Data Report, Texas Instruments Incorporated 1978), and pro-~

videé'supportive information for tﬁis report.

iii science services division



e - f— —— —
i ' \“../n % " a., t Ta

\||l'}‘ = J P —
3 A

,.J. o Wik B ahe Wik SiEs Mo )J-J —

. !



TABLE OF CONTENTS

- Section Title

(
o FOREWORD

~ I SUMMARY
A, SUMMARY OF LAKE ONTARIO STUDIES

1. Phytoplankton

. 2. Microzooplankton

! 3.° Macrozooplankton n
4, Periphyton

) . 5. Benthic Invertebrates

L. . 6. Ichthyoplankton

7. Fish

- 8. Water Quality

5 B. SUMMARY OF IMPINGEMENT AND ENTRAINMENT STUDIES

o ' 1. Impingement — Nine Mile Point
1 2. Impingement — James A. FitzPatrick
L. 3. Entrainment — Nine Mile Point
4. Entrainment and Viability — James A. FitzPatrick

11 INTRODUCTION

i A. STUDY OBJECTIVES
g B. NINE MILE POINT AND JAMES A. FITZPATRICK POWER STATIONS

\‘ C. LAKE ONTARIO
) 1. Physical and .Limnological Characteristics

X 2. General Lake Currents
i 7 3. Local Currents

' ’ D. PREVIOUS STUDIES

1. Phytoplankton

2. Zooplankton

- 3. Benthic Invertebrates
\ 4. Ichthyoplankton

i 5. Fish

IIT METHODS AND MATERIALS
v A. TLAKE ONTARIO STUDIES

"y 1. Phytoplankton
2. Zooplankton
) * 3. Periphyton
4. Benthic Invertebrates
5. ‘Ichthyoplankton
6. Fisheries
7. Water Quality and Thermal Profiles

B. IN-PLANT STUDIES
1. Impingement

\

f

’ 2. Entrainment/Viability
: :

. I-B

rd-
)

o
(1]

iii
I-A
I-A

I-A
I-A
I-A
I-A
I-A
I-A
I-A
I-A

I-B

I-B
I-B
I-B

MM H LW NMNDE B

II-A

II-A
II-B
I1I-C

II-C
II-C
II-C

II-D

II-D
II-D
II-D
II-D
I1I-D*

ONUNWN H b R

III-1
III-1

ITI-4

III-10
III-12
III-14
IIXI-15
ITI-16
III-24

I1I-28

ITI-30
III-33

v ' gclence services division



. .
' M
TABLE OF CONTENTS (CONTD) N
Section Title ) Page
N
v’ RESULTS AND DISCUSSION — LAKE ONTARIO STUDIES IV-A 1 I
A. PHYTOPLANKTON IV-A 1 )
1. Phytoplankton Densities IV-A 2 .s
2. Chlorophyll a and Phaeophytin a IV-A 5
3. Primary Productivity IV-A 6 ‘}
B. ZOOPLANKTON . ' " IV-B 1
1. Microzooplankton Iv-B 1 “n
2. Macrozooplankton IV-B 4 5
C. PERIPHYTON -c 1 -
l. Bottom Periphyton \ IV-C 1 !
2. Suspended-Periphyton IV-C 5 N
D. BENTHIC INVERTEBRATES | -D 1- i
1. Description of Bottom Sediment IV-D 1 -
2. Species Composition IV-D 1
. 3. Temporal Distribution Iv-D 3 "
4. Spatial Distribution ’ IV-D 7 ‘)
E. . ICHTHYOPLANKTON S, . , ] IV-E 1
« ‘ 1. Species Composition . IV-E 1 'i
2. Temporal Distribution ‘ IV-E 1 .
3. Spatial Distribution IV-E 5
F. FISHERIES - “ IV-F 1 j
1. Species Composition IV-F 1 h
2. Temporal and Spatial Distribution IV-F 1 ")
3. Distribution, Size, and Reproduction of Selected IV-F 10 ;
Species -
G. WATER QUALITY : . IV-G 1 ‘?
1. ZLake Ontario Thermal Profiles IV-G 1 .
2. Temporal and Spatial Distribution of Selected V-G 1
Parameters, Including Radiological Data. 'f
|
v RESULTS AND DISCUSSION — IN~PLANT STUDIES V-A 1
A. INTRODUCTION V-A 1 -
B. IMPINGEMENT ' V-B 1 _’
1. Nine Mile Point Nuclear Station V-B 1
2, James A. FitzPatrick Nuclear Station V-B 4 ;
C. ENTRAINMENT/VIABILITY V-C 1
1. Nine Mile Point ) V-C 1
) 2. James A, FitzPatrick Entrainment and Viability v-C 3 ;J
Vi CITED REFERENCES VI-1 .
" |

vi ascience services division




Figure

II-B 1

ITI-1

III-2-

Iv-D 1

IV-D 2

IV-E 1

IV-E 2

APPEND;XES
Title
PHYTOPLANKTON
ZOOPLANKTON
PERIPHYTON

BENTHIC INVERTEBRATES
IQHTHYOPLANKTON
FISHERIES

WATER QUALITY.
IMPINGEMENT

ENTRAINMENT AND VIABILITY

ILLUSTRATIONS
Description

Sampling Area for the Nine Mile Point Aquatic Ecology Studies
Showing Location of Sampling Transects and Intake and Discharge
Structures

Sampling Locations for Lake Ontario Ecological Studies near
Nine Mile Point and James A. FitzPatrick Power Plants, 1977

Serial Dilution Sequence Used To Simulate Temperature Reduction
in Thermal Plume from Discharge Outlet to 2°F Isotherm '

Temporal Distribution in Abundance of Benthic Invertebrate
Groups Collected in the Vicinity of Nine Mile Point, 1977

Temporal Distribution in Biomass of Benthic Invertebrate
Groups Collected in the Vicinity of Nine Mile Point, 1977

Temporal Distribution of Larvae Collected during the Day in

the Vicinity of Nine Mile Point, Lake Ontario, April-

Septembexr 1977

Distribution of Total Prolarvae Densities in the Vicinity of
Nine Mile Point, June through Mid-September, 1977

Paée'
II-B 3
III-2
III-35
IV—D:S
IV-D, 6

IV-E 4

IV-E 7

vii

sclence services division



Figure

IV-E 3
IV-E 4
IV-E 5
IV-F 1
IV-F 2
IV-F 3
IV-F 4

IV-F 5

V-G 1
V-B 1
V-B 2
V-B 3
V-B 4

V-C 1

V-C 2

ILLUSTRATIONS (CONTD)

Description

Distribution of Total Postlarvae Densities in the Vicinity of
Nine Mile Point, June through Mid-September, 1977

Spatial Distribution of Prolarvae in the Vicinity of Nine
Mile Point, June through Mid-September, 1977

Spatial Distribution of Postlarvae in the Vicinity of Nine
Mile Point, June through Mid-September, 1977

Monthly Occurrence of Fish Collected by All Gear, Nine Mile
Point Vicinity, 1977

Temporal Abundance of Fish Collected by Gill Net, Nine Mile
Point Vicinity, 1977

Day and Night Catch Rates for Total Fish Collected by Gill Net,
Nine Mile Point Vicinity, 1977

Spatial Distribution of Total Fish Collected by Gill Net, Nine
Mile Point Vicinity, 1977

Stomach Content Analysis of Fish Collected by Gill Net at
Control and Experimental Transects, Nine Mile Point Vlcinity,
1977

Seasonal Variation in Water Temperatures at Surface and Bottom
Strata along the 100-Foot Depth Contour

Seasonal Variation in Impingement Rates at Nine Mile Point
Nuclear Station Unit 1, January-December 1977

Diel Variation in Impingement Rates at Nine Mile Point Nuclear
Station Unit 1 during 1977

Seasonal Variation in Impingement Rates at James A. FitzPatrick
Nuclear Station, January-December 1977

Diel Variation in Impingement Rates at James A. FitzPatrick
Nuclear Station during 1977

Temporal Distribution of Total Zooplankéon Density in Day and
Night Entrainment Samples and in Lake Ontario Samples from the
20-Foot Depth Contour, Nine Mile Point Vicinity, 1977

Percent Mortality of Total Zooplankton Due To Plant Entrainment
at James A. FitzPatrick Power Station, 1977

Page -\
IV-E 7 .

IV-C 8

IV-E 9

IV-F 3

"IV-F 4

IV-F 5

V-B 2

V-B 3

V-B 6

V-B 7

v-C 10

V-C 14

viid ' sclence services division

H
—

¥
L

-
A




Table

II-B 1

II-B 2

II-B 3

II-c 1

III-1

ITI-2

III-3

III-4

III-5

IV-A 1

IV-B 1

IvV-B 2

Iv-B 3

IV-B 4

TABLES

Title

Operating and Structural Characteristics of Nine Mile Point
Unit 1 and James "A. FitzPatrick Nuclear Power Stations

Record of OQutages of the James A. FitzPatrick Nuclear Power
Station from July 1975 through December 1977

Record of Outages at the Nine Mile Point Nuclear Power Station
from October 1969 to December 1977

Water Quality Values Characteristic of the Offshore Waters of
Lake Ontario under Mixed Conditions

Sampling Schedule for Aquatic Ecology Studies in Lake Ontario

near Nine Mile Point and James A. FitzPatrick Power Plants,. 1977

Recommended Sampling and Preservative Methods and Analysis
Locations for Water Quality Samples Collected at Nine Mile
Point and James A. FitzPatrick Plants on.Lake Ontario

Analytical Methods and Detection Limits for Selected
Physicochemical Parameters

Schedule for Impingement and Entrainment/Viability Studies at
Nine Mile Point and James A. FitzPatrick Power Plants,
Lake Ontario, 1977

Time Required for Mass of Cooling Water To Flow from Intake
Forebay to Discharge Aftbay and from Aftbay to Lake Ontario
Discharge Structure

Mean Density and Relative Abundance of Major Phytoplankton
Groups Collected in Surface Samples, and Associated :
Chlorophyll a Concentrations and Primary Production Rates,
Nine Mile Point Viecinity, April through December 1977

Percent Relative Abundance of Major Mic;ozooplankton Groups
and Total Density of Microzooplankton from Wisconsin Net
Oblique Tows, Nine Mile Point Vicinity, 1977 -~

Abundance of Microzooplankton from Wisconsin Net Oblique Tows,
Nine Mile Point Vicinity, 1977

Percent Relative Abundancc of Major Macrozooplankton Groups
and Total Density of Macrozooplankton Collected from
Composited Hensen Net: Tows in the Vicinity of Nine Mile
Point, 1977

Abundance of Macrozooplankton from Composited Hensen Net Tows,
Nine Mile Point Vicinity, 1977

Page

II-B 1

II-B 4

II-B 5
II-C 4
ITI-3

ITI-25

I1I-26

IIT-29
III-34

V-4 3

Iv-B 2

IV-B 3

IV-B 5

IV-B 6

ix ‘ science services division



Table

IvV-C
v-C
Iv-C
Iv-C
IV-C

Iv-C

IV-D’

IV-D

IV-D

IV-E
IV-E

IV-E

IV-F .

TABLES (CONTD)

Title'

Percent Relative Abundance of Bottom Periphyton Collected on
Artificial Substrates, Nine Mile Point Vicinity, 1977

Abundance of Bottom Periphyton Collected on Artificial
Substrates, Nine Mile Point Vicinity, 1977 -

Ash-Free Dry Weight of Bottom Periphyton Collected on
Artificial Substrates, Nine Mile Point Vicinity, 1977

Percent Relative Abundance of Suspended Periphyton Collected
on Artificial Substrates, Nine Mile Point Vicinity, 1977

Abundance of Suspended Periphyton Collected on Artificial
Substrates, Nine Mile Point Vicinity, 1977

Ash-Free Dry Weight of Periphyton Collected on Suspended
Artificial Substrates, Nine Mile Point Vicinity, 1977

Composition of Bottom Sediment Determined by Visual Examination

at-Benthic Sampling Stations in the Vicinity of Nine Mile
Point, 1977 .

- Percent Composition of Benthic Invertebrate Groups and Total

Density of Benthic Organisms Collected by Suction Sampler in

‘the Vicinity of Nine Mile Point, 1977

Percent Composition of Benthic Invertebrate Groups and Total
Biomass of Benthic Organisms Collected by Suction Sampler in
the Vicinity of Nine Mile Point, 1977

Seasonal Occurrence of Fish Eggs and Larvae Collected in the
Vicinity of Nine Mile Point, Lake Ontario, April-December 1977

Temporal Distribution in Density of Fish Eggs Collected in the
Vicinity of Nine Mile Point, Lake Ontario, April-December 1977

Relative Numerical Abundance of Eleven of the Most Abundant
Prolarvae and Postlarvae Collected in the Vicinity of Nine
Mile Point, Lake Ontario, April-December 1977

Numbers and Percent Composition of Fish Collected by Each
Sampling Gear, Nine Mile Point Vicinity, 1977

IV-C
IV-C
IvV-C
IVTC

IV-D
IV-D
IvV-D

IV-E
IV-E

IV-E

IV-F

IV-F Temporal Distribution of Fish Collected by Bottom Trawl, IV-F
Nine Mile Point Vicinity, 1977 ’

IV-F Temporal Distribution of Fish in Beach Seine Collectionms, IV-F 10 ‘
Nine Mile Point Vicinity, 1977 ”

x sclience services division



Table

IV-F 4

IV-F 5

V-G 1

IV-G 2

V-B 1.

V-B 2

V-C 1

V-C 2

V-C 3

V-C 4

vV-C 5

TABLES (CONTD)

Title Pagé

Length~Weight Relationships and Condition Factors for White IV-F 1
Perch Collected by Gill Net at Control and Experimental
Transects, Nine Mile Point Vicinity, 1977

Length-Weight Relationships and Condition Factors for Yellow IV-F 21
Perch Collected at Control and Experimental Transects, Nine
Mile Point Vicinity, 1977

Monthly Variation in Selected Water Quality Parameters IV-G 4

Collected in the Vicinity of Nine Mile Point, 1977

Spatiél Distribution of Selected Water Quality Parameters IV-G 5
Collected from Experimental and Control Areas, Nine Mile
Point Vicinity, 1977

Number and Weight of Fish Collected during Impingement Sampling V-B 1
and Estimated Annual Impingement, Nine Mile Point Unit 1, 1977

Number and Weight of Fish Collected during Impingement Sampling V-B 5
and the Estimated Annual Impingement, James A. FitzPatrick
Nuclear Station, 1977

Occurrence of Fish Eggs and Larvae in Entrainment Samples from V-C 2
the Cooling-Water Intakes of the Nine Mile Point and James A.
FitzPatrick Nuclear Stations, Lake Ontario, 1977

Density of Eggs and Larvae Entrained at the Nine Mile Point V-C 2
Nuclear Station, Lake Ontario, 1977 '

Percent of Zooplankton Dead in the Zooplankton Collections vV-C 11
Taken at the Intake and Discharge, or Subject to Thermal Plume
Simulation, James A. FitzPatrick Power Station, 1977

Percent Mortality of Major Zooplankton Groups Due to Plant v-C 13
Passage, James A. FitzPatrick Plant, 1977 -

Density of Eggs and Larvae Entrained at James A. FitzPatrick V-C 16
Nuclear Station, Lake Ontario, 1977 ) (

ey

xi sclience services division



— — p—— —— ~~ — Ay ~— — —
g { ] c N = : N M §
.1 H - - L N , . \ R4 i i »
~ X . . .
.
h
.
.
.
.- . 3= .
- - [
. .
. ) .
’ & ¥
.
-
.
.
b
B
.
M .
-
.
M . W . ) ;
- . . )
.
*®
.
. . ta . “ «
- w
=
g . . . . - . . . >
< 2 <
.
e ¢ = - 2 - E
. W . P -t . 4 .t . - =
[ N - : -
- PR K - . Coe e o - -




SECTION I

SUMMARY

A. SUMMARY OF LAKE ONTARIO STUDIES
1. Phytoplankton

0f the 235 phytoplankton taxa collected during the 1977 study in the
vicinity of Nine Mile Point, 70 percent were either green algae or diatoms. Only
59 of the taxa represented 2 percent or more of the relative abundance during any

one sampling period. Diatoms dominated the phytoplankton community duriné the -

colder months (April, May, November, and December), but green algae were dominant )

in summer’ (July and August). Blue-greens were most abundant during early summer

and fall, and phytoflagellates were .abundant during April, July, and December.

Total phytoplankton cell densities exhibited peaks in May and July.
Cell densities gradually decreased during late summer and fall, reaching a low in

December.

No spatial trends were observed for total or major group cell densities

with respect to stations, depth contours, or control and-experimental areas in

the vicinity of the power stations. Significant differences in spatial distribution

are generally prevented by wind-induced turbulence.

The temporal distribution of chlorophyll a concentrations resembled
temporal trends previously described for cell densities. Chlorophyll a concen-
trations were slightly higher at the experimental transects than at the control
transects, and a slight decrease in concentrations was observed from the 10-foot

outward to the 60-foot depth contour.

Primary production rates were highest in May and lowest during July,
but exhibited no consistent trends with phytoplankton densities or chlorophyll a
concentrations. The decrease of primary production rates from the 10-foot to
the 60-foot contour was similar to the chlorophyll a results. Rates of primary
prq@uction were quite variable during the 1977 study and did not appear to be

influenced by power plant operations.

I-A 1 science services division
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by power plant operations on the number of taxa, temporal or spatial distribution,

Overall, the 1977 phytoplankton study revealed no appreciable influence

‘chlorophyll a concentrations, or primary production in the Nine Mile Point vicinity.

2, Microzooplankton

The microzooplankton community in the vicnity of Nine Mile Point during ?
1977 was composed of 47 taxa; Rotifera were dominant, accounting for 74 percent of '
the microzooplankton community. The seasonal pattern of microzooplankton abundance }
was essentially unimodal, the peak occurring in June. No salient differences )
in total microzooplankton density were observed between individual transects or N
experimental and control areas. The only depth-related distribution pattern occur- }

red during May, June, and July when total density decreased as depth increased.

Temporal and spatial distribtuion patterns generally reflected natural

variations rather than effects of the operation of the power stationms. -]

3. Macrozooplankton

-
1
A aaad WP

Cladocerans dominated the 35 taxa of macrozooplankton collected during .
1977 in the vicinity of Nine Mile Point. Such selected species as the scuds,

——

Gammarus fasciatus and Pontoporeia affinis and mysid shrimp, Mysis oculata relicta,

were rare or absent in macrozooplankton collections. The seasonal distribution R
pattern in total abundance was essentially trimodal; a major peak occurred in ‘j
August and secondary peaks occurred in May and November. -

Higher densities of macrozooplankton were found at.stations on the 60,
80 or 100-foot depth contours most of the year. No apparent trends in density “j
differences were observed between the stations near the thermal discharges and .

those stations farthest from the plume. Differences observed in community composi-~

N, —

tion .and spatial and temporal distribution of macrozooplankton were attributable

to natural variation. ]
/

4. Periphyton | . , ’

Bottom and suspended periphyton exhibited distribution and species composi- wj
tion patterns similar to macrozooplankton. Higher numbers and biomass were present .

4

!
{
J
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in the spring and in mid-summer. Green and blue-green algae and diatoms were most

common, with greeﬁ algae having the greatest number of taxa, while Lyngbya sp.,
a filamentous blue-green, was the most abundant alga encountered.

Bottom and suspended artificial substrate samples indicated that peri-
phyton abundance and biomass decreased with distance from shore. During the summer
suspended periphyton biomass and denqity were much larger in the control area
than in the experimental area. Thermal effluents from the power stations appeared
to suppress growth of periphyton on suspended substrates near the discharges,
but most periphyton in the area grows on bottom substrates and no stimulation
or‘repression of the bottom periphyton community by the power station discharges

was determined.

5. Benthic Invertebrates

Fifty-nine taxa were collected during the 1977 benthic study. Amphipoda
was the numerically dominant taxa and biomass was dominated by freshwater clams

and amphipods. Gammarus fasciatus and Pontoporeia affinis were the dominant

amphipods. Seasonal density and biomass were characterized by considerable monthly

variations; a single peak occurred in September.

The species composition and spatial or temporal distribution of benthic

macroinvertebrates in the Nine Mile Point vicinity apparently was not influenced by

the thermal discharge of the James A. FitzPatrick and/or Nine Mile Point power plants.

6. Ichthyoplankton

Fish eggs of five taxa were collected in the vicinity of Nine Mile Point
from early May through July; Alewife eggs dominated the collections. Peak den-
sities for this species were observed in mid-July and were consistently more
abundant during night sampling. No consistent trend was observed in egg distribu-
tion at stations along the 20~ or 40-foot depth contours, suggesting no apparent

influence from thermal discharges of the two power stations.

Larvae of 22 taxa were collected from April through November; Alewife
dominated larval catches. Highest densities were observed during Jﬁly and August

but three minor peaks in larval densities were observed prior to July. The first

I-A 3 . science services division
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peak was due primarily to an increase in the early-spawning burbot in late April.
Peaks in May and June were the result of increasing densities of yellow perch .)

and rainbow smelt. After the summer peak the number of larvae decreased rapidly

during late August and densities were low after mid-September.

»

Larval densities were highest at night. Densities of younger larvae
" generally decreased with increasing depth from the 20- out to the 100-foot depth
contour, -and densities of older larvae were highest along the 20-foot contour

and lower but relatively equal at the deeper contours. A similar onshore-offshore

distribution was observed in previous years at Nine Mile Point. Prolarvae distri-
bution along the 20- and 40-foot depth contours indicated that higher densities

occurred at stations adjacent to the plant discharges. However, since prolarvae

exhibited no distributional trend with respect to the thermal plumes from the

are planktonic, their active concentration in the area was unlikely. Postlarvae —1
two power stations. 5

0}

The species composition and temporal and spatial distribution patterns
observed suggests that operation of the two power stations had no detrimental “}

effect on fish eggs and larvae in the area.

7. Fish

]
Thirty-seven species were collected by gill net, trawl, beach seine, i]
and box trap iﬁ the Nine Mile Point vicnity during the study. The fish community
was diverse; 14 species were preseht in the area during every month of sampling -
and 10 other species occurred during at least half of the months. Alewife was . ;J

the dominant species collected by'each gear except box trap.

' Temporal distribution varied according to .the gear used. Gill net
catches were highest in May, July, and October; catches were significantly higher
at night than during the day. Alewife, rainbow smelt, spottail shiner, white

perch, and yellow perch dominated gill net catches. Trawl catches were highest

.
L.

during April, August, and September; and night catches were usually higher than
day catches. Alewife and rainbow smelt dominated trawl catches. Beach seine
catches increased from April through August but decreased through November. “J

Alewife and white perch usually dominated b‘each seine catches, but spottail shiner ‘

J

I-A 4 . science services division . }

comprised more than half the fish caught in June.




oo

The temporal distribution patterns observed were similar. to typical

patterns for fish populations in eastern Lake Ontario. High catches occurred
during spring and the first part of summer while catches were low during mid-summer.
Secondary peaks in abundance occurred-during late summer and fall when young-of-

the-year fish grew to a catchable size.

Spatial distribution according to gill net catches indicated that fish
were most abundant along the 15-foot contour and least abundant along the 60-foot
contour. Catches along the 1l5-foot depth contour were usually 18west at the
westernmost station (NMPW). Catches along the 30- and 40-foot contours appeared
to be equally distributed among the four stations during several months, but on
some occasions tended to be higher at the two eastern stations (FITZ and NMPE).
Catches along the 60-foot contour were variable., Overall, spatial distribution
of gill-netted fish showed no consistent trends with respect to the experimental

and control areas.

Trawl catches during April, when adult fish were relatively abundant,
were similar at control and experimental stations. August and September trawling
caught primarily young-of-the-year alewife, and collections indicated some prefer-

ence for the warmer discharge waters.

Beach seine catches were highest at experimental station NMPP. This
spatial distribtuion was apparently related to physical habitat differences rather
than plant effects since the shorezone area was probably not affected by warm

water discharges.
8. Water Quality

The seasonal thermal cycle in the vicinity of Nine Mile Point was not
disrupted by discharges from either the Nine Mile Point or James a. FitzPatrick
power stations during 1977. Short-term surface and bottom temperature variations
were most likely the result of variations in meteorological conditions and cold
water intrusions respectively. No mean annual temperature differences were found

among transects at any of the contour sampling locationms.

Operation of the power plants had no discernible effect on water quality
in the vicinity of Nine Mile Point. High suspended solids were most probably
the result of discharge from the Oswego River-zad increased water turbulence

caused by high northwesterly winds.

I-A S5 science services division
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B. SUMMARY OF IMPINGEMENT AND ENTRAINMENT STUDIES

\ﬂ 1., Impingement - Nine Mile Point

i' Forty-six species were identified from impingement samples collected

at the Nine Mile Point plant during 1977. Estimated impingement during 1977 was
nearly 135,000 fish, weighing approximately 2900 kilograms. Numerically, alewife
i or rainbow smelt dominated catches during each month. .In terms of biomass howéver,

alewife, gizzard shad, burbot, or rock bass were dominant.

 — oy
B

«

Impingement rates were highest in May, August, and November. Length-

frequency distriﬁﬁtions showéd that primarily adult and subadults were impinged

- .

during winter and spring, but that mostly young—of—the-year'were impinged during -
summer and fall. Impingement was usually higher at night than during day.

No threatened or endangered species were collected during 1977, and

———
.

estimated total impingement at Nine Mile Point was low compared to previous
yeﬁrs. The 1977 impingement loss probably had no effect on Lake Ontario fish
;0 populations since the much higher annual impingement during. previous years was

reported to have had no impact on Lake Ontario fish populations.

o ———
.

2. Impingement - James A. FitzPatrick :

Fifty fish species were impinged during 1977 at the James A. FitzPatrick

A -

Nuclear Power Station. An estimated 333,000 fish were impinged during 1977,
‘ representing approximately 6400 kilograms. Alewife and rainbow smelt comprised

- the largest percentage of the total weight.

Impingement rates were highest during spring and lowest .during winter.
Most fish impinged during the winter and spring were adults and subadults, but
during summer and fall, most were young-of-the-year. Impingement was higher

at night than during the day.

Similar to Nine Mile Point, impingement at James A. FitzPatrick during
1977 was low compared to previous years; no threatened or endangered species were

collected in these impingement samples.

I-B 1 science services division



3. Entrainment - Nine Mile Point .

Few fish eggs and larvae were collected in entrainment samples at Nine
Mile Point in comparison to the variet} of species observed in Lake Ontario samples. -
Low numbers of eggs were collected in entrainment samples from May through.July
with only alewife and unidentified eggs represented. Larvae were entrained from
May through Océober, but samples contained only five taxa: alewife, burbot,

rainbow smelt, yellow perch, and Morone sp.

Eggs and larvae were generally observed in entrainment samples during
the time they were present in the lake. Entrainment impact during 1977 was
minimal since lower densities (larvae) and fewer species (eggs and larvae) were

observed in the entrainment samples than in lake samples.
4. Entrainment and Viability - James A. FitzPatrick
a. Phytoplankton

SChlorophyll.g concentrations of inﬁake samples for the 7-hour incubation -
-period ranged from a low of 0.99 micrograms per liter (ug/%) in November to a
high of 15.08 ug/% in May; reflecting a temporal trend siﬁilar to that observed
in lake samples. The 24-, 48-, and 72-hour incubation period samples exhibited

temporal trends similar to the 7-~hour inéubation period samples.

No consistent differences were observed among day and night samples

for chlorophyll a.

Chlorophyll a discharge/intake ratios, a measure of plant entrainment
effects, for the 7-, 24—, and 48-hour incubation periods revealed a small reduc-
tion in chlorophyll a concentrations at the discharge during approximately 70
.percent of the sampling periods.

Chlorophyll a ratios that estimate the effect of plume entrainment
(2 or 3° simulation/intake ratios) indicated that 55 to 60 percent of the sampling

- periods exhibited a decrease in pigment concentrations.

The discharge/intake ratios and simulation/intake ratios indicate that
chlorophyll a within the phytoplankton community is reduced somewhat due to

I-B 2 ascience services division
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" entrainment through the plant or into the thermal plume. A comparison of phyto-

plankton surveys in the lake with in-plant data suggest that the impact is small.

Primary production values for intake samples were lowest in February
and highest during July and August: No consistent relationship was observed

between primary production in lake samples and the intake samples.

Discharge/intake ratios during 1977 indicated a slight decrease in
primary production rates between the intake and discharge, suggesting some impact

during plant entrainment.

Plume simulation/intake ratios indicated that plume entrainment may
stimulate primary production, expecially during months when lake water temperatures
were low. During 1977, 55 to 60 percent of the samples indicated .some stimulation.

s

b. Zooplankton

Entrainment sampling at the FitzPatrick intake during i977 yielded a
total of 84 zooplankton taxa, comprised primarily of rotifers, copepods, cladocerans,
and protozoans. A close similarity was observed in the temporal distribution
of microzooplankton in intake samples and along the 20-foot depth contour in Lake

-
.

. Ontario,.

Plant-induced mortality within the major zooplankton groups at the
James A. FitzPatrick plant was generally highest among Protozoa and lowest amonéh
Copepoda.: Seasonal patterns in the percentage of dead zooplankton at the intakef
discharge, and plume simulation samples were quite similar throughout the year

with highest percentage dead occurring in April and November.

A close relationship between plant operating characteristics (volume
of cooling water used, discharge temperature, and AT) and zooplankton mortality
at the discharge was observed. Mortality due to plume entrainment was generally
lower than mortality due to plant passage for mostrof the year (April through
December). Plant-induced mortality also varied as a function of natural mortality,
in that periods of high-discharge percent dead generally corresponded to periods
of high-intake percent dead. Maximum zooplankton plant-induced mortality was

63 percent, however, more than half of the observed mortality estimates were less

I-B 3 sclience services division
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than 20 percent. Natural spatial and temporal distribution patterns of- zooplankton

within the vicinity of these two power plants was not discernibly altered as
the result of plant operation.

c. Ichthyoplankton

Fish eggs, including alewife, carp, minnow, .and Morone sp., were
collected from the FitzPatrick intake during June and July, and a few burbot eggs
were collected in February, Seven taxa of larvae were observed in entrainment |
samples but only alewife and Morone larvae were present during more than two

‘sampling periods.

Eggs and larvae were generally observed in entrainment samples &uring

ithe periods when they were most abundant in the lake. Average larval densities 1
| _ in entrainment samples were lower than densities observed in Lake Ontario and u
‘ few taxa (7) were entrained in comparison to the taxa (22) observed in lake samples. ~}
‘ . The number of eggs ;nd larvae in viability samples was quite low,
» precluding any conclusions with respect to mortality or survivability following ‘g
, entrainment.

i-—-—\—(
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SECTION 11
INTRODUCTION

A. STUDY OBJECTIVES

Ecological studies performed in the vicinity of the Nine Mile Point
promontory during 1977 represent continuing study efforts by the Power Authority
of the State of New York (PASNY) and Niagara Mohawk Power Corporation (NMPC)
which were initiated in 1963 to evaluate the potential effects of existing power
station operations at Nine Mile Point on the near-field aquatic ecosystem of Lake

Ontario. .

There“are two nuclear electric generating stations located on the
Nine Mile Point promontory on the south shore of Lake Ontario: Nine Mile Point
Nuclear Station Unit 1, which has beeq operéting'since December 1969, and James
A. FitzPatrick Nuclear Station, which beéan operating in July 1975. A third

nuclear station is under construction at this site (Nine Mile Point Nuclear

.,

Station Unit 2).

This annual report fulfills the utilities' commitment to assess
changes, if any, in the aquatic ecosystem caused by power station operation.
The studies also fulfill monitoring requirements imposed by the Nuclear Regula-.
tory Commission (NRC) in their licenses issued to the Nine Mile Point Unit 1
Nuclear Station and the James A. FitzPatrick Nuclear Station. Additionally, other
aspects of these studies fulfill the requirements of a Stipulation Agreement be{
tween the utilities and the Aquatic Advisory Committee for the Nine Mile Point site.

)

In addition to the requirements noted above, the program is desig;ed

to provide the following information:

e Postoperational data relating to the aquatic ecology
in the vicinity of the Nine Mile Point Nuclear. Station
Unit 1, and the James A. FitzPatrick Nuclear Station.

® Analyses to support future rccommendations for more
cost-effective monitoring of the aquatic environment
that would still assure the protection of the eco-
system over the life of the statioms.

II-A 1 aclience a'ervlces division






o ey
y

—~— el

7

-t
H
.

£

3

s

Pel
Ps
Y
[

B. NINE MILE

POINT AND JAMES A.

FITZPATRICK POWER STATIONS

The Nine Mile Point Nuclear Station Unit 1 uses a boiling water re-

actor to provide 610 MWe (net) of electrical power capacity.

The maximum cool-

ing water flow of 597 cubic feet per second (cfs) for this unit is taken from

the lake through a submerged intake approximately 850 feet offshore of the site

" (Table II-B 1).

This flow is returned to the lake as a thermal discharge, at

temperatures up to 17.3°C (31.5°F) higher than the intake temperature, through a

submerged discharge in the lake.

Table II-B 1

Operating and Structural Characteristics of Nine Mile Point Unit 1

and James A.

Operating Characteristics

Generating capacity (MWe)
Cooling water flow (gpm)
Condenser (all pumps)
Service water/pump
Heat rejection (BTU/hr)

Cooling water temperature
rise (°F)

Structural Characteristics

Nine Mile Point

UNIT |
610

250,000

18,000

4.0 x 109

31.2

Intake

Length of main tunnel from
existing shoreline

Number of openings

Size of opening

Other dimensions

.

Velocity th}ough openings

Tunnel velocity

Tunnel cross-section
Water velocity at screens

Hater depth at structure

Water depth to top
of structure

Total "flow

850 ft
6

5.5 ft high x 10.3
ft wide

3-ft sill
6-in. roof
1.8 fps

8 fps

78 ft2
0.85 fps
24.5 ft (LWD)

15.3 ft (LWD)

268,000 gpm
(w7cﬁ?

Discharge

335 ft
6

3.5 ft high x 7.3
ft wide

3-ft sill
2-ft roof

4 fps
8 fps

78 ft2

17 ft (LWD)

10.0 ft (LWD)

268,000 gpm
(w7cﬂ?

FitzPatrick Nuclear Power Stations®

James A. FitzPatrick
821
352,300
17,900
5.7 x 109
31.5
Intake Discharge
900 ft 1260 ft
4 12
8 ft x 17.7 2.5 ft
ft wide (inside diameter)
3-ft sill 5-6 ft above lake bed
6-in. roof Double ports at 150-ft.
spacing
1.2 fps 14 fps
1.4 fps 4.7 fps
{maximum)
117 t2 117 ft2
1.4 fps -
24 ft (LWD) 30 ft (LWD)
(aver.)
10 ft (LWD) 23 ft (LWD)
(aver.)

370,200 gpm °
(825 cfs?

370,200 gpm
(825 cfs?

0 *Based on LMS (1975a)

.

II-B 1

v

sclence services division



%

The James A. FitzPatrick Nuclear Station uses a boiling water reactor

to provide 821 MWe (net) of electrical power capacity. The maximum cooling water ‘

flow of 825 cfs for this unit is taken from the lake approximately 900 feet off-
shore of the site (Table II-B 1). ?This flow is returned to the lake as a thermal
discharge, at temperatures up to 17.5°C (31.5°F) higher than the intake tempera-
ture, through a high-speed, submerged diffuser-type discharge.

The James A. FitzPatrick Nuclear Station intake is located in approxi-
matély 24 feet of water with the intake qpenings facing toward shore. The Fitz—
Patrick discharge is designed to achieve rapid dilution of the discharge watefs
with ambient lake water by using submerged jets. The Nine Mile Point Unit 1 in-
take is located in approximately 25 feet of water about one-half mile to the west
of the FitzPatrick intake and discharge. The Nine Mile Point Unit 1 intake with-
draws water from 360° in the horizontal angle. The Nine Mile Point discharge de-
sign is for a lower velocity than the FitzPatrick design and subsequently achieves
less initial dilution of the discharge waters. The locations of the intakes and

discharges of the two plants are such that the main influence of plant operations

would be at the 20- and 40-foot .depth contours in the lake at the NMPP and FITZ ']

transects (Figure II-B 1). The 316(a) Demonstrations for these two power stations

(NMPC 1975, LMS 1976b) describe the plant facilities in detail.

. The James A. FitzPatrick Nuclear Station achieved criticality in Novem-
ber 1974 and began commercial operation on 28 July 1975. Between July 1975 and
December 1977, two‘exteﬂded outages have occurred for refueling and planned main-
tenance, one in early 1976 (mid-January through March) and the other in 1977 (mid-
June through. September). The average daily bower output during 1977 for the James
A. FitzPatrick Nuclear Station is given in Appendix Table H-2 and Table II-B 2 sum-
marizes the plant generation outages from July 1975 through 1977. During a' few
outages, there was a brief resumption of generation, but these cases were counted
as a single event because the plant-did not reach a high power level for a sustained
period. The circulating w;ter system remains in operation, during outages and in al-
most all instances at least one main circulating pump (267 cfs) continues to run.
Since beginning commercial operaFion, the plant has consistently operated above the

500 MWe gross output when the unit-was on line.

II-B 2 science services division
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Table II-B 2 _}
Record of Outages of the James A. FitzPatrick Nuclear Power’ Station
*from July 1975 through December 1977
Duration Duration
Start Generator off* : Start Generator off*
Year Date Load (Days) Year Date Load (Days)
1975 Jul 17 1 " 1977  Jan 22 2
Aug 1 1 Feb 1 4
Sep 1 6 5 1
12 4 11 T
Oct 1 2 28 2 -
22 2 . Mar 7 2
29 7 11 1
Nov 11 9 Apr 15 3
Dec 8 16 May 6 3
20 1
1976 Jan 16 68 Jun 21 96
May 13 2 Sep 25 4
Jun 4 2 Oct 7 2
18 2 Nov 8 5
23 2
30 1
Jul 13 5 -
21 .8 }
Aug 30 2
Sep 31 1
Oct 9 7
Nov 9 8 )
19 7 .
Dec 1